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ABSTRACT 
 
Previous research suggests that spouse factors contribute to the course and outcomes of 

cardiac illness.  The present study examined spouse confidence in patient efficacy, spouse 

psychological distress, and spouse involvement in the research project as predictors of 

patient participation in Phase-II cardiac rehabilitation (CR) and subsequent changes in 

patient health and weekly exercise in a sample of 128 cardiac patients.  Spouse 

confidence in patient efficacy predicted the number of CR sessions attended by male 

patients, independent of patients’ own self-efficacy ratings, and spouse psychological 

distress predicted CR program completion among female patients, independent of 

patients’ own distress.  Spouse confidence also independently predicted increases in male  

and female patients’ weekly exercise at six-month follow-up.  Patients whose spouses 

participated in the study attended more CR exercise sessions and were more likely to 

complete the CR program than patients whose spouses did not take part in the study.  

Spouse involvement in the study also predicted positive health change at six-month 

follow-up among female patients.  Results provide preliminary evidence that spouse 

factors can have predictive utility in the context of Phase-II CR, and contribute to 

research on the behavioral pathways via which psychosocial factors are linked to cardiac 

health outcomes.   
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INTRODUCTION 
 

In the field of cardiac health, poor attendance at structured outpatient cardiac 

rehabilitation programs by patients recovering from acute cardiac events is an ongoing 

concern.  Previous research designed to identify predictors of attendance at these 

programs has focused primarily on patients.  However, there is reason to believe that 

looking beyond the patient and examining spouse factors might improve prediction of 

patient attendance at cardiac rehabilitation and subsequent patient benefit.  The present 

study examined spouse confidence in patient efficacy, spouse psychological distress, and 

spouse involvement in research as potentially valuable predictors of patient participation 

in cardiac rehabilitation and subsequent changes in patient health and exercise habits.   

Phase-II Cardiac Rehabilitation 
 

Cardiovascular disease is responsible for nearly 50% of all deaths in the United 

States, and is the leading national cause of morbidity and mortality (American Heart 

Association, 2008).  Coronary heart disease (CHD), the major category of cardiovascular 

disease, encompasses several conditions including stable and unstable angina pectoris, 

silent myocardial ischemia, and myocardial infarction (MI, or “heart attack”), which 

strikes almost 1.5 million people per year and is fatal in about one third of all cases 

(American Heart Association, 2008).  For patients, a crucial part of managing coronary 

disease is engaging in structured cardiac rehabilitation programs, which provide the 

patient with an intervention process focused on several key components: exercise, 

education, counseling, and behavioral interventions (American Association of 

Cardiovascular and Pulmonary Rehabilitation, 2004). 
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Especially important is Phase-II1 cardiac rehabilitation, which begins 4-10 weeks 

after hospital discharge following an acute cardiac event such as MI, and typically 

requires patients to attend structured, supervised exercise sessions three times per week 

for 12 weeks (American Association of Cardiovascular and Pulmonary Rehabilitation, 

2004).  Key objectives of Phase-II cardiac rehabilitation (CR in this paper will refer to 

Phase-II programs) are to enhance patients’ cardiovascular function, help patients 

establish regular exercise habits and a healthy lifestyle, and prepare patients for a 

resumption of normal roles (Fardy & Yanowitz, 1995).  Research has shown that 

participation in CR programs leads to short-term improvements in physical capacity and 

long-term decreases in morbidity and mortality (American Association of Cardiovascular 

and Pulmonary Rehabilitation, 2004).  For example, Adams, Carr, Ozonoff, Lauer, & 

Balady (2007) showed that exercise training in CR programs significantly improved 

exercise capacity and 5-year prognostic risk scores, particularly among patients in high-

risk medical groups, and a cumulative meta-analysis of clinical trials by Lau et al. (1992) 

found that CR participation reduced mortality by 20-25%, a magnitude similar to the 

effects of major cardiac drugs and surgery (Jackson, Leclerc, Erskine, & Linden, 2008).  

Furthermore, the benefits of CR extend to several subgroups of patients, including 

females, the elderly, and those with high or low baseline exercise capacity (Lavie & 

Milani, 2000). 

                                                
1 Phase-I programs are inpatient programs conducted during the weeks immediately following a cardiac 
event, with modest goals such as “to assist the patient in becoming ambulatory” (Fardy & Yanowitz, 1995, 
p. 299).  
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Unfortunately, many cardiac patients do not participate in CR programs.  Referral 

rates to CR programs are low (Roblin, Diseker, Orenstein, Wilder, & Ely, 2004; Wenger, 

2008), and attrition from CR programs is high—generally about 50% (Fardy & 

Yanowitz, 1995)—and has long been recognized as a major challenge in the field of 

cardiac health (Wenger, 2008).  Empirical investigations of CR adherence among 

referred patients (a focus of this paper) have made some inroads, with the most consistent 

predictors identified thus far being physician’s endorsement, ease of access and 

transportation, and high self-efficacy (Jackson et al., 2008).  However, since CR services 

continue to be “vastly underutilized” (Wenger, 2008, p. 1619), identifying reliable and 

useful predictors of adherence to CR continues to be a pressing goal in the field of 

cardiac health research. 

Some of this research has investigated psychological distress and self-efficacy as 

potential psychosocial predictors of CR participation, reflecting the recognition that since 

these factors have been implicated in other domains of cardiac health, they might be 

specifically relevant to CR participation as well.  In the case of distress, an idea of 

particular interest is that associations between cardiac health outcomes might be 

explained not only via “direct” physiological pathways (Kiecolt-Glaser & Newton, 2001; 

Smith & Ruiz, 2002), but also via “indirect” behavioral pathways—such as participation 

in CR.  Specifically, psychological distress—as measured by symptoms of depression 

and/or anxiety—is a well-established predictor of the emergence and course of CHD 

(Lesperance & Frasure-Smith, 2000; Smith & Ruiz, 2002).  For example, Frasure-Smith 

(1991) reported that post-MI psychological stress was associated with increased 5-year 
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risk of recurrence and cardiac mortality.  On one level, the effects of distress are thought 

to operate partly via direct physiological mechanisms involving relevant autonomic 

characteristics such as heart-rate variability and vagal tone (Smith & Ruiz, 2002).  

Consistent with this, Ketterer et al. (2008) found that emotional distress among coronary 

artery disease (CAD) patients was correlated with cardiac symptoms—even more so than 

traditional risk factors such as smoking, diabetes, BMI, baseline exercise, and family 

history.  At the same time, some research suggests that distress can also affect health via 

indirect behavioral pathways.  For example, DiMatteo, Lepper, & Croghan (2000) 

reported that depression is a risk factor for general noncompliance with medical 

treatments such as taking medications, following a healthy diet, and—especially relevant 

to the present study’s focus on CR—adhering to prescribed exercise regimens.  The fact 

that psychological distress is generally high among post-MI cardiac patients (Fardy & 

Yanowitz, 1995) thus leads directly to questions about the possible role of distress in 

exercise-based CR.  

Self-efficacy, too, is important in the context of cardiac health, and—most 

relevant here—in the context of physical recovery from acute cardiac illness.  Bandura 

(1997) maintains that self-efficacy beliefs, which represent a person’s confidence in their 

abilities to perform specific actions, are a crucial determinant of recovery from cardiac 

events because patients’ physical activity levels and changes in physical capacity are 

determined more by their perceived capabilities than by their actual capabilities.  For 

example, in a relatively early report by Ewart, Stewart, Gilliam, & Kelemen (1986), self-

efficacy judgments among a group of CAD patients prior to engaging in weight training 
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predicted subsequent strength gains, even after controlling for baseline strength.  

Similarly, in a group of MI patients, higher efficacy for cardiovascular exercise was 

associated with greater subsequent recovery of cardiovascular function, as measured by 

performance in a series of treadmill exercise sessions (Taylor, Bandura, Ewart, Miller, & 

DeBusk, 1985).  Such findings have clear implications for the role of self-efficacy in 

formal exercise-based CR programs. 

For good reason, then, psychological distress and self-efficacy have been 

examined as predictors of participation in CR.  Regarding distress, results have been 

inconsistent (Cooper, Jackson, Weinman, & Horne, 2002).  Some studies (e.g., Harlan, 

Sandler, Lee, Lam, & Mark, 1995; Lane, Carroll, Ring, Beevers, & Lip, 2001; Yohannes, 

Yalfani, Doherty, & Bundy, 2007) have found positive associations between anxiety and 

nonattendance, while others (e.g., Ades, Waldman, McCann, & Weaver, 1996) have 

found none.  Likewise, depression was related to nonattendance in some studies (e.g., 

Ades, et al., 1996; Lane, et al., 2001; Yohannes, et al., 2007) but not in others (e.g., 

Taylor, Barber, McIntosh, & Khan, 1998; Harlan, et al., 1995).  Hence, the role of 

distress in prediction of CR participation is not yet fully understood.  Self-efficacy, as 

mentioned, is now recognized as one of the most consistent predictors of CR participation 

identified thus far (Blanchard, Rodgers, Courneya, Daub, & Knapik, 2002; Bray & 

Cowan, 2004; Schuster & Waldron, 1991; Woodgate, Brawley, & Weston, 2005).  And 

yet, even here, several studies have found no relationship between self-efficacy and 

participation (Jeng & Braun, 1997; Maddison & Prapavessis, 2004), which suggests there 
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is room for improvement in our understanding of how efficacy beliefs are associated with 

CR attendance.  

The lion’s share of research on the roles of efficacy and distress in CR has 

examined them as predictors of participation; their role as possible baseline predictors of 

post-CR follow-up outcomes such as maintenance of exercise habits and health status has 

received little empirical attention.  In keeping with the view that self-efficacy is not only 

a predictor of behavior but is also fueled by behavioral experience (Bandura, 1997), self-

efficacy has been examined as a post-CR outcome, with the presumption that high post-

CR self-efficacy itself represents a favorable outcome theoretically predictive of 

subsequent exercise maintenance (Woodgate & Brawley, 2008).  Additionally, 

Woodgate, Brawley, & Shields (2007) found that post-CR exercise maintenance was 

associated with higher concurrent self-efficacy.  However, little is known about whether 

baseline efficacy or distress, measured pre-CR, predict post-CR outcomes (Woodgate, et 

al., 2007), and—to take it one step further—whether or not such associations might be 

explained by intervening CR participation. 

Looking Beyond the Patient: Partner Effects 
 

There is reason to believe that looking beyond the patient and including spouses 

of cardiac patients in empirical investigations might improve our understanding of the 

roles of efficacy and distress in predicting CR adherence and follow-up outcomes.  

Perhaps the most relevant findings come from research on congestive heart failure (CHF) 

patients and their spouses.  In one CHF sample, baseline spouse confidence in patient 

efficacy predicted patient survival, even when controlling for patients’ own self-efficacy 
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reports (Rohrbaugh et al., 2004).  In another CHF study, baseline spouse distress 

predicted the subsequent course of patients’ CHF symptoms and changes in patients’ 

physical health, independent of patients’ own distress (Rohrbaugh, Shoham, Cleary, 

Berman, & Ewy, 2008). 

Conceptually, these findings support the growing dual recognition that one 

member of a couple may be affected by the behavior or characteristics of his or her 

partner, and that this is relevant to (among other things) prediction of patient health 

outcomes.  As outlined by Kenny & Cook (1999), the terms “actor effect” and “partner 

effect” are useful in framing this kind of research.  In this context, an actor effect refers to 

a statistical finding that a given patient outcome is predicted by a given patient measure, 

independent of the spouse’s score on that measure.  Conversely, a partner effect refers to 

a statistical finding that a given patient outcome is predicted by a given spouse measure, 

independent of the patient’s own score on that measure.  Both of the CHF findings 

reported above are thus examples of partner effects.  As discussed below, some 

researchers argue that the presence of partner effects in a given situation implies that 

interpersonal processes are at work (or perhaps at play?).  For example, Kenny & Cook 

(1999, p. 436) state, “If there are partner effects, then there is evidence that people are 

part of an interdependent system,” and Cook & Snyder (2005, p. 135) go so far as to say 

that “partner effects are measures of interdependence.”  Essentially, their rationale is that 

partner effects are a reflection of the basic building block of interpersonal processes, 

namely, people’s influence on one another. 
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While the CHF partner effects occurred in the context of chronic heart illness, 

which presents long-term illness management challenges that are different from the 

shorter-term, recovery-oriented challenges faced by CR patients following acute cardiac 

events such as MI, there is also evidence that spouse factors play a role in the context of 

post-event recovery from acute cardiac events.  For example, Franks et al. (2006) 

reported that spouses’ provision of health-related support to the patient and their attempts 

to exert control over the patients’ health behaviors predicted changes in health behaviors 

among CR patients.  This finding did not involve partner effects, because it did not 

examine whether spouses’ perceptions of support and control predicted patient behavior 

independent of patients’ own perceptions, but it does suggest that investigations of 

partner effects in the CR context might be fruitful.  In a study of male post-CABG 

(coronary artery bypass grafting) patients, wives’ presurgical neuroticism predicted 

patient depressive symptoms at 18-month follow-up (Ruiz, Matthews, Scheier, & 

Schultz, 2006).  Although this study did technically examine what Kenny & Cook (1999) 

would call partner effects (because analyses did control for patients’ own presurgical 

neuroticism), the authors did not call their findings partner effects, or even refer to the 

concept of partner effects.  Rather, Ruiz et al. (2006) called these spouse-to-patient 

effects “transitive” and presented a theoretical model to explain these effects that is 

similar in many ways to Kenny’s (1996) Actor-Partner Interdependence Model.  

Notwithstanding the different terminology, the Ruiz et al. (2006) finding does add 

credence to the notion that partner effects might be important in the CR context.  To this 
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investigator’s knowledge, partner effects in predicting CR participation and follow-up 

outcomes have not yet been examined in published research. 

If partner effects do occur in the context of CR, what might that mean?  Some 

researchers have suggested that partner effects can be markers of dyadic characteristics, 

and thus contribute to emerging research on dyadic coping.  For example, Rohrbaugh, 

Shoham, & Coyne (2006) found in their research on CHF patients and spouses 

(mentioned above) that, in addition to spouse confidence in patient efficacy, a composite 

measure of dyadic marital quality also predicted patient survival—independent of illness 

severity—at four-year and eight-year follow-up.  The marital quality composite in that 

study included patient and spouse self-reports of marital satisfaction, marital routines, 

and useful discussions about the illness, as well as an observational measure of affect 

during a discussion of a marital disagreement.  So it was presumably a broader measure 

than the spouse confidence measure, i.e., it tapped more deeply into the couple’s 

relationship.  Rohrbaugh et al. (2004) reported that when spouse confidence in patient 

efficacy and marital quality were examined together as predictors of survival among CHF 

patients, spouse confidence appeared to fit Kraemer, Stice, Kazdin, Offord, & Kupfer’s 

(2001) criteria as a proxy risk factor for patient mortality, i.e., it was a marker for broad 

dyadic marital quality, the dominant risk factor in that context.  Effects of spouse distress 

in CR might also turn out to be interwoven with marital quality.  In Rohrbaugh et al.’s 

(2002) CHF sample, male spouses of female patients reported significantly less distress 

than female spouses of male patients, and this gender difference was substantially 

reduced when controlling for dyadic marital quality, which was higher among the 
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female-patient couples.  Thus, the authors argued that the low levels of distress among 

male spouses did not appear to reflect insensitivity to their ill wives, but rather it 

appeared to mark good relationships.  If spouse distress plays a role in CR, it would be 

reasonable to ask whether here, too, it does so by virtue of associations with relationship 

characteristics such as marital quality. 

  According to this viewpoint, finding partner effects among CR patients and their 

spouses would suggest that dyadic characteristics play a role in CR, and that investigating 

CR from a dyadic coping perspective could therefore potentially improve prediction of 

patient participation and outcomes.  While there are varying perspectives within the 

dyadic coping paradigm, they all emphasize, first, that a person’s coping is inseparable 

from the social contexts in which it occurs, and second, that intimate partner relationships 

(e.g., marriage) constitute the social context of primary importance for many people 

(Revenson, Kayser, & Bodenmann, 2005).  There is growing recognition that dyadic 

coping plays a key role in coping with chronic illness (Acitelli & Badr, 2005; Revenson, 

et al., 2005), and researchers have begun to design and test interventions aimed at 

enhancing dyadic coping (Widmer, Cina, Charvoz, Shantinath, & Bodenmann, 2005; 

Kayser, 2005).  It would not be surprising to find that dyadic coping is important in the 

context of recovery from acute illness, such as MI, as well. 

In sum, there is reason to believe that looking for partner effects in prediction of 

CR participation and outcomes might be productive.  Given the aforementioned 

previously reported partner effects of spouse confidence in patient efficacy and spouse 

distress among CHF patients, these variables appear especially promising in this regard. 
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The Importance of Behavioral Measures 
 

A weakness in past research on CR adherence is the paucity of studies utilizing 

objective behavioral measures, e.g., actual attendance at CR sessions.  This brings to 

mind Baumeister, Vohs, & Funder’s (2007) lament about the drastic recent decline in the 

use of behavioral measures in psychology research in general, and their call for a reversal 

of this trend.  For example, in a recent review of the research on self-efficacy in CR 

(Woodgate & Brawley, 2008), the authors noted that only six studies out of 41 

(Blanchard, et al., 2002; Bray & Cowan, 2004; Jeng & Braun, 1997; Maddison & 

Prapavessis, 2004; Schuster & Waldron, 1991; Woodgate, et al., 2005) measured actual 

attendance, while many of the other studies relied on various self-reports of adherence 

and exercise intentions.  As mentioned above, four of these six studies reported positive 

associations between self-efficacy and attendance. 

Accordingly, the present study incorporated two objective behavioral factors.  

First, as a dependent variable, the study examined the actual number of CR sessions 

attended by patients.  Second, recognizing that behavioral measures are of course 

important on the independent variable side as well, the investigator examined a simple, 

objective, behavioral spouse variable as a third potential predictor (along with spouse 

confidence and spouse distress).  This variable was a dichotomous (yes/no) measure of 

whether or not the patient’s spouse joined the patient as a research participant in the 

present study.  Since actual behavior is central to dyadic coping (the prevalent theories in 

this area all include essential behavioral components—e.g., Lyons, Mickelson, Sullivan, 
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& Coyne, 1998; Bodenmann, 2005), identifying simple indices of dyadic coping behavior 

would be useful. 

In this case, a spouse who joins their recovering partner in a research study about 

psychosocial factors in CR could be seen as coping “communally.”  As described in 

Lyons et al. (1998), communal coping (CC) is an instrumental dimension of couple 

coping behavior—it is essentially a problem-solving process that involves appraising a 

stressor as “ours” (rather than “yours” or “mine”) and behaving cooperatively to cope 

with the stressor.  Communal coping is increasingly recognized as an important factor in 

couples’ management of chronic illness (Berg & Upchurch, 2007).  Although researchers 

have begun to consider theoretical links between communal coping and health behaviors 

in general (Lewis et al., 2006), there has been little study of direct associations between 

communal coping and specific health behaviors such as CR adherence.  However, a 

recent study by Rohrbaugh, Mehl, Shoham, Reilly, & Ewy (in press), found that “we-

talk” (the use of first-person plural pronouns such as “we,” “us,” and “our”) by spouses 

of CHF patients during a discussion of coping with the patient’s health problems 

predicted subsequent improvements in patients’ CHF symptoms and general health, 

independent of patients’ own “we-talk”—and the authors suggest that “we-talk” might 

well be a behavioral marker of communal coping orientation.  By investigating spouse 

involvement in research as another potential behavioral marker of CC, the present study 

extends this line of research into the CR context. 

Finally, previous research has found that associations between relationship factors 

(such as marital quality) and health tend to be stronger for women than for men (Burman 
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& Margolin, 2002; Kiecolt-Glaser & Newton, 2001).  In the Rohrbaugh et al. (2006) CHF 

sample, for example, marital quality predicted survival more strongly for female patients 

than for male patients.  Therefore, if spouse factors do play a role in CR participation and 

follow-up outcomes, these effects may prove to be especially crucial for female patients.  

Because women’s participation in CR is generally poorer than men’s (Grace et al., 2002; 

Gallagher, McKinley, & Dracup, 2003), identifying key predictors of women’s adherence 

to CR would be of particular value in the field of cardiac health.  

Purpose of the Present Study 
 

The main purpose of the present study was to investigate the role of three spouse 

factors—spouse confidence in patient efficacy, spouse distress, and spouse involvement 

in the research project—in predicting patient participation in Phase-II cardiac 

rehabilitation and patient follow-up outcomes.  To this end, the study addressed three 

primary research questions.  The first two questions involved investigation of partner 

effects of spouse confidence and spouse distress.  Specifically, Hypothesis 1 was that 

spouse confidence would contribute independently from patient confidence to (a) CR 

program attendance, (b) CR program completion, (c) follow-up changes in patient 

exercise, and (d) follow-up changes in patient health.  Similarly, Hypothesis 2 was that 

spouse distress would contribute independently from patient distress to (a) CR program 

attendance, (b) CR program completion, (c) follow-up changes in patient exercise, and 

(d) follow-up changes in patient health. 

The third question did not involve partner effects, but rather the effects of 

spouses’ participation in the study.  Hypothesis 3, therefore, was that patients whose 
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spouses took part in the study would show greater participation in the CR program and 

greater benefit at six months than patients whose spouses did not take part in the study, 

according to the same four dependent measures used in Hypotheses 1 and 2.  Also of 

interest was whether any differences in CR participation and follow-up outcomes 

between patients whose spouses took part in the study and patients whose spouses did not 

take part in the study would remain after controlling various “third variables” (e.g., the 

patient’s baseline health or psychological distress) that might also differentiate the 

spouse-involvement groups. 

Secondarily, the study addressed several additional exploratory questions, for 

which specific hypotheses would be premature.  One question was whether any partner 

effects of spouse confidence and spouse distress on CR participation and follow-up 

outcomes might be explained by marital quality.  As mentioned, some researchers argue 

that partner effects within married couples are reflections of interpersonal dyadic factors, 

and there is evidence that dyadic marital quality predicts mortality among some cardiac 

patients.  If spouse confidence and spouse distress do predict CR participation and 

follow-up outcomes, they might do so because they are markers of marital quality.  A 

similar question was whether spouse involvement in research might be seen as a 

behavioral marker of communal coping. 

The study also addressed the question of whether predictive associations between 

baseline spouse factors and post-CR follow-up outcomes might be mediated by CR 

participation; investigating whether CR participation predicted positive follow-up 

outcomes was integral to this question.  Finally, investigation of all the study’s research 
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questions included examination of gender differences, primarily to explore whether 

spouse factors are particularly important for female CR patients. 
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METHOD 
 

Overview 
 

The study’s design reflected its primary purpose of investigating the role of 

spouse factors in predicting Phase-II CR participation and follow-up outcomes.  

Participants were 128 married cardiac patients beginning Phase-II CR at two Tucson, 

Arizona hospitals between January, 2000 and September, 2001.  Recruitment for the 

study and collection of baseline measures, including independent patient and spouse self-

report measures of confidence in patient efficacy, psychological distress, and marital 

quality, and patient self-report measures of physical health, weekly exercise, and 

communal coping, occurred at the start of CR.  Patients’ subsequent participation in CR 

was recorded directly from patients’ medical files, following each patient’s scheduled CR 

completion date, i.e., 12 weeks after intake into CR.  Twelve weeks after that, the self-

report patient measures of health and exercise were administered a second time during a 

follow-up telephone interview.  

Participants 
 

The sample used in the present study was a subset of a larger sample of patients 

who participated in Cardiac Rehabilitation Program Data System (CRPDAT; Rohrbaugh 

et al., 2002), a broad two-year study of the role of psychosocial factors in cardiac 

rehabilitation.  During the CRPDAT recruitment period, nearly all patients attending their 

first orientation session at Phase-II Cardiac Rehabilitation programs at two Tucson 

hospitals (University Medical Center and Northwest Medical Center) were recruited in 

person by the investigator and the CR program director to participate in the CRPDAT 
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project; 199 out of the 456 patients beginning CR agreed to participate and completed the 

main research questionnaire (described below in Procedure section).  Of these 199 

participants, 128 (100 males, 28 females) were married.  As described below, the spouses 

of these 128 married participants were invited to participate in CRPDAT along with the 

patient.  A total of 80 spouses (61 out of 100 wives, 19 out of 28 husbands) consented 

and completed the research questionnaire, thus yielding, for the present study, a sample 

of 80 married patient-spouse couples (61 male-patient couples and 19 female-patient 

couples) suitable for exploration of actor/partner effects.  The 48 married participants 

whose spouses did not agree to participate in CRPDAT were obviously not suitable for 

investigation of partner effects, but were nonetheless a valuable group because they made 

it possible for this study to address questions about whether spouse involvement in the 

study per se bore any relation to patients’ CR participation and follow-up outcomes. 

In the patient+spouse group, mean patient age was 63.6 ± 9.8 (range 39-87) years 

and mean spouse age was 61.6 ± 10.7 (range 39-86) years.  These couples had been 

married for an average of 33.5 ± 14.6 (range 2-56) years.  Mean age in the patient-only 

group was 63.8 ± 11.7 (range 33-83).  Additional demographic and medical information 

for both groups is shown in Table 1.  The two groups did not differ on any of these 

variables. 
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Table 1: Sample demographics and medical information 

Variable Patient+spouse 
sample (N = 80) 

Patient-only 
sample (N=48) 

Demographics   

Male 76% 81% 

White 83% 83% 

College graduate 53% 48% 

Income > $50K 55% 59% 

Surgical Procedure   

Bypass graft 55% 49% 

Stent / Angioplasty 27% 34% 

Medical   

Myocardial infarction 23% 32% 

Coronary artery disease 70% 56% 

Angina 70% 71% 

Hypertension 64% 67% 

Diabetes 23% 20% 
Note.  All variables are dichotomous, with each variable 
scored as either present or absent for each patient. Percentages 
indicate the proportion of patients in each sample for whom 
the relevant variable was present. 

 
As described below, six-month follow-up data were obtained from 73 out of the 

128 participating patients (54 males and 19 females).  Of these, 48 (35 males, 13 females) 

were patients from the patient+spouse sample, and 25 (19 males, 6 females) were from 

the patient-only sample.  The follow-up group did not differ significantly from the no-

follow-up group on demographics, baseline health, or baseline exercise.  Importantly, 

they also did not attend significantly more CR sessions than the no-follow-up group, (M 

= 19.4 ± 9.1 vs. M = 18.5 ± 10.3, respectively), and they were not significantly more 
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likely to be program completers (respective completion rates were 57% vs. 51%).  This 

means that attrition from baseline to follow-up appeared unlikely to be a potential 

confounding factor in examination of the study’s questions, and it is particularly relevant 

to questions about associations between CR participation and follow-up outcomes.  

However, because the follow-up group included only 19 female patients out of the total 

73, investigation of gender moderation in prediction of follow-up outcomes lacked 

statistical robustness. 

Procedure 

As mentioned, the data for the present study were collected as part of the 

CRPDAT project at University Medical Center (UMC) and Northwest Medical Center 

(NWMC) in Tucson, Arizona.  Recruitment for CRPDAT was incorporated into each 

hospital’s standard intake procedure for cardiac rehabilitation patients.  At both hospitals, 

intake of new patients was typically conducted twice a week.  The routine intake 

procedures at the two hospitals were similar: On their first day of rehabilitation, patients 

met with program staff, completed hospital paperwork, and conducted their first 

supervised exercise session.  During the CRPDAT recruitment period, this intake 

procedure was slightly modified: After patients had completed the hospital paperwork, 

the rehabilitation program director introduced the patients to the investigator, who 

explained the nature and purpose of the study and invited patients to participate.  At this 

time, patients who agreed to participate signed informed consent forms and completed a 

Patient Health Questionnaire (PHQ; see Appendix A) containing measures of 
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demographics, health, and psychosocial factors including the confidence and distress 

measures used in the present study.  

Spouses of participating patients were recruited in two ways: First, spouses 

present at intake met with the investigator, learned about the study, and were invited to 

participate along with the patients; spouses who agreed to participate in the study signed 

informed consent forms at this time.  Second, married participants whose spouses were 

not present at intake were invited to give the investigator permission to call their spouse 

at a later time, explain the nature of the study, and invite the spouse to participate. 

At this point, the investigator gave each participating patient a Patient Health and 

Coping Questionnaire (PHCQ; see Appendix B) and gave each participating spouse 

present at intake a Spouse Health and Coping Questionnaire (SHCQ; see Appendix C).  

The PHCQ contained a variety of psychosocial measures including the marital quality 

measures used in the present study.  The SHCQ contained a set of measures parallel to 

most of those in the patient questionnaires.  The investigator instructed participants to 

complete these questionnaires independently (without consulting their spouse or anyone 

else) at home and return them to the investigator using separate stamped, addressed 

envelopes provided along with the questionnaires.  Participating patients whose spouses 

were not present at intake were given a copy of the SHCQ to bring home to their spouse, 

with an accompanying informed consent form and a separate return envelope.  The 

investigator subsequently telephoned these spouses to recruit them for the study.  During 

this phone call, the investigator explained the nature and purpose of the study and invited 

the spouse to participate.  If the spouse agreed to participate, the investigator reviewed 
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the informed consent form and instructed the spouse to complete their SHCQ 

independently and return it in the provided envelope along with the signed consent form.  

All participants gave verbal consent for the investigator to call and “nag” them if he had 

not received their questionnaire by the end of one week.  Return rates for the PHCQ and 

the SHCQ were 86% and 88%, respectively.  Mean lag time for receipt of completed 

questionnaires was 9.0 days (SD = 10.2) for patients and 8.4 days (SD = 9.6) for spouses. 

Following each participating patient’s scheduled end of rehabilitation (12 weeks 

after intake), the investigator collected attendance data from the patient’s medical file, 

including the total number of sessions attended and whether or not the patient completed 

12 weeks of rehabilitation.  These attendance data were obtained for 91% (117/128) of 

the married patients participating in CRPDAT. 

Six months after intake (12 weeks after scheduled end of rehabilitation), the 

investigator conducted via telephone a follow-up interview with the patient to assess a 

number of follow-up outcomes, including the measures of health and exercise used in the 

present study.  As mentioned, these follow-up data were obtained from 73 out of the 128 

(57%) of the married patients participating in CRPDAT, with attrition mainly due to 

unsuccessful attempts to contact patients by telephone.   

Measures 

Primary independent variables 

The study focused on three classes of independent variables: (a) patient and 

spouse confidence in the patient’s cardiac efficacy, (b) patient and spouse psychological 

distress, and (c) spouse involvement in the CRPDAT research procedure. 
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Confidence in patient efficacy.  Patients and spouses independently completed a 

12-item measure on which they rated their confidence in the patient’s ability to meet 

specific challenges related to managing his/her cardiac health (e.g., adherence to diet and 

exercise prescriptions) and managing various aspects of life affected by cardiac health 

(e.g., work and social relationships) on a scale ranging from 1 (not at all confident) to 7 

(completely confident).  This confidence measure was based on an efficacy measure used 

in previous research on congestive heart failure patients and their spouses (Coyne et al., 

2001; Rohrbaugh et al., 2004).  The confidence measure is shown in Appendix D.  Alpha 

coefficients were .89 for patients and .88 for spouses.  Mean scores for patients and 

spouses were 6.1 ± 0.8 (range = 3.4 – 7.0) and 6.1 ± 0.8 (range = 3.3 – 7.0).  Descriptive 

statistics for each of the 12 items in this measure are shown in Appendix E. 

Psychological distress.  Patients and spouses independently completed the 

Hopkins Symptom Checklist-25 (HSCL-25; Hesbacher, Rickels, Morris, Newman, & 

Rosenfeld, 1980), shown in Appendix D.  On this measure, patients indicated on a scale 

ranging from 1 (not at all) to 4 (extremely) the degree to which they had been bothered 

by each of 25 symptoms of “stress or strain” during the previous four weeks.  The HSCL-

25 is highly correlated with the standard 58-item version of this measure (Derogatis, 

Lipman, Rickels, Uhlenhuth, & Covi, 1974), and has been used in relevant previous 

research on cardiac patients (Rohrbaugh, et al., 2002).  Alpha coefficients were .88 for 

patients and .92 for spouses.  The HSCL-25 identifies individuals with high levels of 

anxious and depressive distress, with scores above 43 (out of 100) predicting an 

interview-based psychiatric diagnosis (Hough, Landsverk, Stone, & Jacobson, 1982).  In 
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the present sample, 24% of patients and 21% of spouses scored above this cutoff. Mean 

scores for patients and spouses were 37.3 ± 7.9 (range = 25.0 – 62.0) and 37.9 ± 10.6 

(range = 26.0 – 77.0), respectively. 

Spouse involvement in CRPDAT.  This was coded as a dichotomous yes/no 

variable indicating whether or not each married participating patient’s spouse also joined 

the CRPDAT project.  As mentioned above, spouses of participating patients were 

recruited either in person or over the phone.  Spouses who agreed to participate signed 

informed consent forms and completed a parallel but separate questionnaire to that of the 

patient.   

Primary dependent variables 

The study focused on two dependent variables describing patient participation in 

rehabilitation, namely (a) total number of sessions attended and (b) completion of 

rehabilitation, and two dependent variables describing patient follow-up outcomes, 

namely (a) physical health and (b) weekly exercise. 

Number of rehabilitation sessions attended.  The total number of sessions 

attended by each patient during their 12 prescribed weeks of rehabilitation was tabulated 

directly from patients’ medical files.  The maximum possible number of sessions was 36, 

i.e., three sessions per week.  On average, male patients attended 20.1 ± 9.7 (range = 1 – 

35) sessions and female patients attended 20.9 ± 7.5 (range =  6 – 32) sessions.  To 

validate that attending more sessions was clinically valuable in this sample, the 

relationship between number of sessions and changes in patients’ MET levels over the 

course of CR was examined using partial correlation.  MET is a measure of physiological 
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exercise intensity commonly used in Phase-II CR to monitor and regulate increases in 

patients’ prescribed workloads. The partial correlation between number of sessions 

attended and patients’ highest MET attained by the end of CR, controlling for baseline 

MET, was r = .34, p = .001.  The number of sessions attended by patients also correlated 

positively with post-CR subjective ratings by program staff of patients’ motivation and 

functional improvement over the course of CR, r = .51, p < .001. 

Completion of rehabilitation.  Completion of rehabilitation was a dichotomous 

yes/no variable.  Patients who stopped attending rehabilitation before their 12th week 

were considered non-completers; patients who attended at least through their 12th week 

were considered completers.  Although completers of course attended more sessions, on 

average, than non-completers, the two indices of participation each captured a different 

aspect of patient attendance: In a sense, these two variables describe “breadth” and 

“depth” of attendance.  For example, consider two hypothetical patients: Patient A 

attends one session every week for 12 weeks, and thus completes his rehabilitation.  

Patient B attends two sessions every week for 8 weeks, and then stops attending, thus not 

completing his rehabilitation—despite having attended more sessions than Patient A.  

Essentially, Patient A is higher on “breadth” and Patient B is higher on “depth.”  The 

study examined both of these dimensions in order to capture a broad picture of patient 

participation in CR.  Completion rates were 57% for male patients and 53% for female 

patients, and completion was positively associated with number of sessions attended, r = 

.62, p < .001. 
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Physical health.  Patients completed the SF-36 Health Status Survey (Ware et al., 

1993), a widely used self-report measure of health, both at intake into rehabilitation and 

during the follow-up telephone interview 12 weeks after scheduled completion of 

rehabilitation.  The SF-36 contains eight subscales reflecting various aspects of physical 

and mental health: physical functioning, role-physical, bodily pain, general health, 

vitality, social functioning, role-emotional, and mental health.  The scoring procedure for 

the SF-36 involves calculation of standardized scores between 0 and 100 for each of these 

subscales (McHorney et al., 1993).  In keeping with this study’s focus on physical health 

behaviors and outcomes, scores on four of the eight subscales—physical functioning, 

role-physical, bodily pain, and general health—were combined, as recommended by 

Ware (2000), to create a general measure of physical health.  Mean baseline scores for 

male and females patients, respectively, were 49.7 ± 22.6 (range = 8.8 – 92.8) and 46.4 ± 

17.0 (range = 19.0 – 76.8), and mean follow-up scores for male and female patients were 

72.6 ± 22.6 (range = 41.0 – 100.1) and 81.4 ± 15.1 (range = 43.8 – 100.0). Baseline 

health was positively associated with follow-up health among both male patients, r = .50, 

p = .003, and female patients, r = .45, p = .12, with the non-significant p-value likely 

reflecting the low N = 19 female patients in the follow-up group.  The SF-36 is shown in 

Appendix D. 

Weekly exercise.  At intake into rehabilitation, and again during the follow-up 

telephone interview, patients reported the number of days (from 0 to 7) during the 

previous week that they had performed aerobic exercise (e.g., walk, run, swim) for at 

least 30 minutes.  This measure of exercise was chosen because it fit well with the Phase-
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II cardiac rehabilitation focus on weekly aerobic exercise and the longer-term CR goal of 

establishing regular aerobic exercise habits.  Mean numbers of weekly exercise days at 

baseline for male and females patients, respectively, were 3.4 ± 2.6 (range = 0 – 7.0) and 

2.7 ± 2.2 (range = 0 – 6.0), and mean follow-up scores for male and female patients were 

4.0 ± 2.0 (range = 0 – 7.0) and 3.6 ± 2.2 (range = 0 – 7.0).  Baseline weekly exercise 

correlated modestly with baseline physical health, r = .22, p = .06, and at six-month 

follow-up the relationship between exercise and health was somewhat stronger, r = .39, p 

= .01.  Baseline exercise was not associated with follow-up exercise among either male or 

female patients.  

Other measures 
 

Secondarily, to explore the role of relationship characteristics as possible 

explanatory variables for spouse effects, the study included two variables assessed at 

baseline: (a) marital quality, and (b) communal coping. 

Marital quality.  A composite couple-level measure of marital quality was created 

by averaging the standardized (z) scores on two brief measures of marital functioning 

completed independently by patients and spouses: the Relationship Assessment Scale 

(RAS; Hendrick, 1988) and the Constructive Communication Scale (CCS; Heavey et al, 

1996).  The RAS is a brief, general measure of relationship satisfaction, containing seven 

items on a scale ranging from 1 (low) to 5 (high), on which respondents indicate the 

degree to which they are satisfied with various aspects of their relationship.  The RAS 

shows good internal consistency and correlates highly with the longer Dyadic Adjustment 

Scale (Spanier, 1976).  The CCS is a subscale of Christensen and Sullaway’s (1984) 35-
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item Communication Patterns Questionnaire; it contains seven items ranging from 1 (very 

unlikely) to 7 (very likely) on which the respondents rate how likely they are to engage in 

particular types of communication—e.g., negotiation, positive expression of feelings, 

blame, and threat—during discussion of a relationship problem with their spouse.  

Heavey et al. (1996) report high internal consistency and inter-spouse agreement for this 

scale, and they also demonstrate good concurrent validity in the form of high correlations 

with the Dyadic Adjustment Scale.  Correlations for these two measures between and 

within patient/spouse couples ranged from r = .41 to r = .63, all p < .001, and patients’ 

and spouses’ standardized (z) scores were averaged to create a couple-level measure of 

marital quality.  The RAS and the CCS are shown in Appendix D. 

Communal coping.  At the time of CRPDAT data collection, communal coping 

was still a fresh construct just beginning to take theoretical shape.  Hence, communal 

coping was not a focus of the CRPDAT project, and was assessed with only a single item 

in the patient questionnaire, to allow investigators to look for hints that this construct was 

potentially valuable in the CR context and worthy of further development.  As mentioned 

in the Introduction, communal coping has indeed received increased attention in the 

literature since CRPDAT data collection, and the present study therefore included 

communal coping in exploratory questions, recognizing that the inadequacy of its 

measurement—and especially the fact that the CC scores were only obtained for patients, 

not for spouses—imposes strong restrictions on interpretation of any findings.  On the 

communal coping item, patients rated on a scale of 1 (almost never) to 7 (very often) the 

extent to which they and their partner thought of the patient’s health condition as “our 
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problem” rather than just “my problem.”  Although communal coping was thus measured 

at the individual level, not at the couple level, the item essentially asked patients to report 

on a feature of their marital relationship.  The present study therefore utilized this 

measure as a tentative marker of the couple’s communal coping orientation, at least as 

perceived by the patient. 

Data Analysis 
 

Preliminary analyses first tested for male/female and patient/spouse differences in 

confidence and distress using separate mixed analysis of variance (ANOVA) models with 

couple as the unit of analysis, patient sex as a between-case factor, and role (patient vs. 

spouse) as a between-case factor.  Within-couple and across-couple correlations for 

confidence and distress were also examined, as well as correlations between confidence 

and distress and a set of baseline measures in order to identify potential covariates to be 

included, if appropriate, in later analyses. 

A set of t-tests was used to examine male/female differences in CR participation 

measures (number of sessions attended and program completion) and measures of later 

benefit (health and exercise change at the six-month follow-up).  Changes in health and 

exercise from baseline to follow-up were examined using a pair of mixed ANOVA’s that 

included time as a within-case factor and patient sex as a between-case factor to test for 

gender effects.  To examine associations between CR participation measures and 

measures of later benefit, partial correlations were calculated, with the relevant baseline 

score controlled.  Before moving on to investigation of the study’s hypotheses concerning 

independent actor and partner effects of confidence and distress, the relationships 
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between these variables and the study’s main dependent variables were examined using 

first-order and partial correlations as appropriate.  

The first set of main analyses investigated actor and partner effects of patient 

confidence and spouse confidence.  First, the effects of patient confidence and spouse 

confidence on the number of sessions attended was examined using an initial OLS 

regression model with number of sessions as the dependent variable and the following set 

of predictors: patient confidence, spouse confidence, the interaction of patient confidence 

x spouse confidence, and patient sex and its interactions.  Including both patient and 

spouse confidence was crucial because it permitted testing of independent actor and 

partner effects, and including patient sex and its interactions permitted testing for gender 

moderation.  All predictors were centered to reduce collinearity of interaction terms 

(Aiken & West, 1991).  When interactions were not significant, the model was run again 

with only the first-order terms.  Significant interactions were examined in subsequent 

OLS models to clarify the nature of the effect.  The effects of patient confidence and 

spouse confidence on program completion were investigated using a similar general 

strategy, but using logistic regression instead of OLS, as dictated by the dichotomous 

nature of the dependent variable.  Investigation of the effects of patient confidence and 

spouse confidence on patient follow-up health and patient follow-up exercise followed a 

similar strategy, with a separate OLS model for each of the two follow-up outcomes, but 

here the OLS models also included the patient’s baseline score on the outcome measure 

in order to capture residual change. 
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Similarly, the second set of main analyses investigated actor and partner effects of 

patient distress and spouse distress (on the same four dependent variables: number of 

sessions, completion, follow-up health, and follow-up exercise) using identical strategies 

to those just described for investigation of actor and partner effects of patient/spouse 

confidence. 

 The third set of main analyses investigated the effects of spouse involvement in 

CRPDAT on the study’s four dependent variables.  First, the effect of spouse 

involvement on number of sessions attended was examined using an ANOVA that also 

included patient sex in order to test for gender moderation.  Second, the effect of spouse 

involvement on program completion was examined using logistic regression.  Finally, 

two separate analysis of covariance (ANCOVA) models were used to examine effects of 

spouse involvement on follow-up health and follow-up exercise; these models also 

included patient baseline health and baseline exercise, respectively, as covariates, in order 

to measure changes in health and exercise from baseline to follow-up. 

 Lastly, any significant effects found in the main analyses were retested, this time 

controlling for a set of potential explanatory third variables including demographics, 

baseline health, baseline exercise, marital quality and communal coping. 
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RESULTS 
 

Preliminary Analyses 
 
Confidence and distress 
 

A mixed 2 x 2 analysis of variance (ANOVA) with Patient Sex (male vs. female) 

as a between-case factor and Role (patient vs. spouse) as a within-case factor, with mean 

confidence rating as the DV, showed no significant main effects or interactions involving 

effects of Patient Sex or Role.  A similar ANOVA examining effects of Patient Sex 

and/or Role on distress showed no main effects for Patient Sex or Role, but did yield a 

significant Patient Sex x Role interaction, F(1,77 ) = 5.24, p = .03.  Post-hoc comparison 

showed that females (whether patients or spouses) reported more distress than males, 

with respective means of 39.1 vs. 36.1 (p = .03). 

Within-couple and between-couple intercorrelations for confidence and distress 

are shown in Table 2.  Most of these were modest but in the expected directions, i.e., 

patient and spouse confidence were positively associated with each other, while distress 

was negatively associated with confidence both within and across couples.  Patient 

distress and spouse distress were not correlated with each other. 
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Table 2: Intercorrelations among patient/spouse confidence and distress  

 Patient 
confidence 

Spouse 
confidence 

Patient 
distress 

Spouse 
distress 

Patient confidence - .22* -.48** -.21† 

Spouse confidence  - -.22† -.29** 

Patient distress   - .09 

Spouse distress    - 
Note.  All variables are individual-level and continuous. Patient and spouse 
confidence are scores on the patient and spouse versions of study’s self-report 
12-item measure of confidence in patient efficacy. Patient and spouse distress are 
scores on the Hopkins Symptom Checklist-25 (Hesbacher et al., 1980). †p < .10,  
*p < .05,  **p < .01 (two-tail tests). 

 
 

Baseline correlates of confidence and distress are shown in Table 3.  Confidence 

and distress were not correlated with patient age, sex, education, or income.  Predictably, 

baseline health and baseline exercise were positively associated with patient confidence 

and negatively associated with patient distress, but neither baseline measure was 

associated with spouse confidence or spouse distress.  Patient communal coping 

correlated positively and significantly with patient confidence, while couples’ marital 

quality showed a consistent and unsurprising pattern of associations with confidence and 

distress: it was positively associated with patient and spouse confidence and negatively 

associated with patient and spouse distress. 
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Table 3: Baseline correlates of patient/spouse confidence and distress 

 Patient 
confidence 

Spouse 
confidence 

Patient 
distress 

Spouse 
distress 

Patient age -.06 .25 -.09 -.17 

Patient sex .10 .03 .15 -.19 

Patient education  .10 -.06 -.07 .08 

Patient income  .18 .14 -.05 -.05 

Patient physical health .44** .18 -.57** .03 

Patient weekly exercise .21† .03 -.23* .18 

Patient communal coping .32** .02 -.19 -.10 

Couple marital quality .40** .43** -.22* -.49** 
Note. All variables measured at baseline. Patient and spouse confidence are 
scores on the patient and spouse versions of the study’s self-report 12-item 
measure of confidence in patient efficacy. Patient and spouse distress are scores 
on the Hopkins Symptom Checklist-25 (Hesbacher et al., 1980). Patient age is 
in years.  Patient sex is dichotomous, scored as either male or female. Patient 
education is dichotomous, scored as did or did not graduate college. Patient 
income is dichotomous, scored as above or below $50K per year. Patient 
physical health is the mean of the four SF-36 (Ware et al., 1993) subscales 
comprising the general physical health scale (Ware, 2000). Patient weekly 
exercise is the number of days during the week before CR the patient reported 
engaging in 30+ minutes of aerobic exercise. Patient communal coping is the 
score on the study’s continuous communal coping item. Couple marital quality 
is a couple-level variable comprised of averaged patient and spouse z-scores on 
the RAS (Hendrick, 1988) and the CCS (Heavey et al., 1996). 
†p < .10,  *p < .05,  **p < .01 (two-tail tests).  

 
 
CR participation and follow-up measures 
 

A set of t-tests showed that male and female patients did not differ significantly in 

the number of sessions attended or on follow-up health and exercise.  As mentioned, 
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completers attended substantially more sessions than non-completers, 24.9 sessions vs. 

13.4 sessions respectively, t(73) = 6.70, p < .001. 

Changes from baseline health and exercise to follow-up health and exercise were 

examined using mixed ANOVA’s that included Time (baseline vs. follow-up) as a 

within-case factor and Patient Sex as a between-case factor.  Results showed that patient 

health increased significantly, F(1,45)  = 58.79, p < .001, from a baseline mean of 51.6 ± 

20.8 to a follow-up mean of 75.5 ± 21.0.  Patients’ increase in weekly exercise days only 

approached significance, F(1,43 ) = 2.92, p = .10, from a baseline mean of 3.2 ± 2.6 to a 

follow-up mean of 3.8 ± 2.0. No sex interaction was found in either of these two 

analyses. 

Partial correlations were used to examine associations between CR participation 

measures (number of sessions, program completion) and follow-up measures (health and 

exercise), with baseline health and exercise controlled.  Surprisingly, neither number of 

sessions nor program completion was significantly associated with either follow-up 

health or follow-up exercise.  This, along with the fact that (as described below) in no 

case did a baseline spouse factor (confidence, distress, or involvement in research) 

predict both a CR participation measure and a follow-up measure, meant there was little 

evidence that in this sample CR participation might represent a mediational pathway 

through which baseline spouse factors predict post-CR outcomes.  

Correlations between CR participation measures (number of sessions and program 

completion) and demographic variables (patient age, education and income) were not 

significant, and neither were partial correlations between these demographic variables 
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and follow-up measures (health and exercise), controlling for baseline health and 

exercise.  Similarly, neither patient communal coping nor couple marital quality were 

significantly associated with CR participation or follow-up measures.  Interestingly, 

baseline exercise was negatively and significantly associated with both number of 

sessions attended, r = -.33, p = .003, and program completion, r = -.33, p = .004.  These 

negative associations have no obvious explanation, but one might reasonably guess that 

patients entering CR with higher pre-existing exercise habits might have regarded formal 

rehabilitation as less crucial to their cardiac health maintenance than patients who entered 

CR with lower previous levels of exercise.    

Table 4 shows correlations between patient/spouse confidence and distress and (a) 

the number of CR sessions attended, (b) follow-up health (partial correlations controlling 

for baseline health), and (c) follow-up exercise (partial correlations controlling for 

baseline exercise).  Confidence and distress were not significantly related to number of 

sessions attended.  Both patient confidence and spouse confidence were positively related 

to follow-up health and follow-up exercise for the full sample, although these 

associations did not consistently remain significant when examining male and female 

patients separately.  Associations between distress and the follow-up measures were 

generally in the expected (negative) direction but weaker and rarely significant.  Overall, 

this pattern of correlations foreshadowed the results of subsequent analyses of 

independent actor and partner effects reported below (in the Main Analyses section), by 

suggesting that actor and partner effects might be more evident for confidence in patient 

efficacy than for psychological distress.   
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Table 4: Correlations between patient/spouse confidence and distress and (a) 
number of CR sessions attended, (b) follow-up health, and (c) follow-up exercise. 

  
 

Number of 
sessions 
sessions 

Follow-up 
health 

Follow-up 
exercise 

Male patients -.03 .46** .30 

Female patients -.11 .46 .49 Patient 
confidence 

All patients .05 .47** .35* 

Male patients .26† .33 .31† 

Female patients -.24 .41 .47 Spouse 
confidence 

All patients .16 .30* .38* 

Male patients .04 -.43* .10 

Female patients .03 .11 .10 Patient 
distress 

All patients .03 -.23 .10 

Male patients -.02 -.18 -.31† 

Female patients -.12 -.11 -.05 Spouse 
distress 

All patients -.04 -.24 -.23 
Note. Patient and spouse confidence are pre-CR scores on the patient and 
spouse versions of study’s self-report 12-item measure of confidence in 
patient efficacy. Patient and spouse distress are pre-CR scores on the 
Hopkins Symptom Checklist-25 (Hesbacher et al., 1980). Number of 
sessions is the absolute number of CR sessions attended by the patient. 
Follow-up health is the patient’s standardized score on the six-month 
follow-up administration of the General Physical Health subscale of the 
SF-36 Health Status Survey (Ware, 2000). Follow-up exercise was also 
measured at six-month follow-up, as the number of days during the 
previous week the patient reported performing at least 30 minutes of 
aerobic exercise.  All correlations with follow-up health and follow-up 
exercise are partial correlations, with baseline health and baseline 
exercise controlled as appropriate. All correlations with number of 
sessions are first-order correlations. †p < .10,  *p < .05,  **p < .01 (two-
tail tests). 
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Spouse involvement in research 

As mentioned, the married patients whose spouses did become involved in the 

research study did not differ demographically (age, sex, education, income) from married 

patients whose spouses did not become involved.  A set of t-tests also showed that the 

two groups of patients did not differ on measures of confidence in patient efficacy, 

psychological distress, baseline SF-36 health, or baseline exercise.  The spouse-involved 

group did, however, report higher communal coping, t(125)  = 6.28, p = .01, than the 

spouse-not-involved group, with means of 5.9 ± 1.4 and 5.1 ± 1.9, respectively—which 

lends credence to the idea that spouse involvement might represent a behavioral indicator 

of a communal orientation to coping.  These patients also reported higher marital quality 

t(123) = 3.73, p < .001, with a mean z-score of .27 ± .64 on the composite marital quality 

measure, compared to a mean of -.24 ± .87 for patients whose spouses were not involved 

in the study, which similarly suggests that spouse involvement may be a marker of better 

relationship quality.  

Main Analyses 
 
Partner effects of spouse confidence (Hypothesis 1) 
 

To investigate partner effects of spouse confidence in patient efficacy on number 

of CR sessions attended by patients, an OLS regression that included patient confidence, 

spouse confidence, their interaction, and patient sex and its interactions on the number of 

CR sessions attended was used.  Including patients’ own confidence was crucial because 

it permitted examination of whether spouse confidence predicted CR attendance above 

and beyond what could be predicted from patient confidence.  Including patient sex and 



 
47 

its interaction tested for potential gender differences. In this model, the interaction of 

Spouse Confidence x Patient Sex approached significance, b = -.24, p = .09, with none of 

the other terms significant in the model.  Separate OLS models for male and female 

patients showed a significant partner effect for male patients with spouse confidence—

but not patients’ own confidence—significantly and positively predicting the number of 

sessions attended,  b = .30, p = .03.  Neither patient confidence nor spouse confidence 

predicted sessions for female patients.  Logistic regression testing the same set of 

variables as predictors of CR program completion also showed a significant Patient 

Confidence x Patient Sex interaction, Wald = 4.65, p = .03., but here separate models for 

male and female patients showed that patient confidence significantly and positively 

predicted program completion for female patients, Wald = 4.17, p = .04, and not for male 

patients. 

Two separate OLS regressions were also used, in a similar fashion, to examine 

actor/partner effects for confidence in patient efficacy on patients’ health change and 

exercise change at follow-up (i.e., each of these models also included the patient’s 

baseline score on the follow-up variable of interest in order to capture residualized 

change).  Gender effects were not significant in either model.  While only patient 

confidence predicted positive patient health change, b = .40, p = .005, both patient 

confidence, b = .28, p = .05, and spouse confidence, b = .31, p = .03, independently 

predicted positive exercise change. 

 
 
 
 



 
48 

Partner effects of spouse distress (Hypothesis 2) 
 
 The effects of patient distress and spouse distress on CR participation measures 

(number of sessions and program completion) and follow-up measures (health change 

and exercise change) were tested using a similar strategy to the one described above.  

Three separate OLS regressions showed no actor or partner effects for distress on number 

of sessions attended, health change, or exercise change, and gender effects were not 

significant in any of the three models.  However, logistic regression testing the effects of 

patient and spouse distress on program completion produced a near-significant Spouse 

Distress x Patient Sex interaction, Wald = 3.41, p = .07, and separate subsequent models 

for male and female patients showed a near-significant negative partner effect of spouse 

distress on program completion among female patients, Wald = 3.24, p = .07, but not 

among male patients. 

Spouse involvement in research (Hypothesis 3) 
 

The effect of spouse involvement on the number of sessions attended by patients 

was examined using a two-way ANOVA with couple as the unit of analysis and including 

spouse involvement and patient sex as between-case factors.  Here a significant main 

effect was found for spouse involvement, F(1,110 ) = 3.82, p = .05.  Patients whose 

spouses were involved in the study attended a mean of 20.3 ± 9.2 sessions, while patients 

whose spouses were not involved attended a mean of 16.64 ± 9.9 sessions.  No gender 

effects were significant.  Figure 1 shows the number of sessions attended broken down by 

spouse involvement and patient sex. 
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Figure 1: Number of cardiac rehabilitation sessions attended by patients 

 
Consistent with this, a logistic regression with spouse involvement, patient sex, 

and their interaction as predictors of program completion showed that spouse 

involvement was associated with a higher likelihood of the patient completing CR, Wald 

= 3.66, p = .05, with gender effects not significant in the model.  In fact, as shown in 

Figure 2, both male and female patients whose spouses became involved in CRPDAT 

were more likely than not to complete the rehabilitation program (60% completed 

overall), while patients whose spouses did not become involved were more likely than 

not to drop out of their rehabilitation program (41% completed overall). 
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Figure 2: Percentage of patients completing cardiac rehabilitation 

 
The effects of spouse involvement on follow-up health and follow-up exercise 

were examined using separate analysis of covariance (ANCOVA) models, each of which 

included spouse involvement and patient sex as between-case factors and the patient’s 

baseline score on the DV as a covariate in order to capture changes over time.  In the 

model testing for effects on exercise change neither the main effects nor the interaction 

was significant.  However, the model testing for effects on health change showed a near-

significant interaction of spouse involvement x patient sex, F(1,67) = 3.47, p = .07, and 

post-hoc comparisons showed a significant effect for spouse involvement on health 

change for female patients, F(1,19) = 4.42, p = .05, but not for male patients.  Controlling 

for number of sessions attended did not reduce this effect, indicating that the effect of 

spouse involvement on later health change was not mediated by CR participation. 

In order to examine whether any of the effects described above for spouse 

confidence, spouse distress, and spouse involvement could be explained by potential third 

variables, a stepwise approach was used to examine the effects of adding control 
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variables—demographics, baseline health and baseline exercise—to each of the 

significant effects described above. In no case did any of these variables have a 

significant statistical impact on the relevant finding. 

In sum, analyses addressing the study’s three main hypotheses yielded several key 

findings.  Regarding actor/partner effects:  First, patient confidence in efficacy, 

independent of spouse confidence, predicted a) program completion among female 

patients, and b) positive health change at follow-up among male and female patients. 

These findings represent actor effects.  Second, spouse confidence in patient efficacy, 

independent of patients’ own confidence, predicted number of CR sessions attended by 

male patients.  And spouse distress, independent of patients’ own distress, predicted 

program completion among female patients.  These findings represent partner effects.  

Third, both patient confidence and spouse confidence predicted increased exercise at 

follow-up among male and female patients, reflecting significant independent actor and 

partner effects.   

Regarding the role of spouse involvement in research:  Spouse involvement 

predicted a) number of CR sessions attended and program completion among male and 

female patients, and b) positive health change at follow-up among female patients. 

Marital quality and communal coping 
 

A final set of analyses explored the possibility, suggested by some researchers, 

that partner effects can be seen as markers of relationship characteristics.  In this case, the 

question was whether marital quality and/or communal coping might help to explain any 

spouse effects found in prediction of CR participation and follow-up outcomes.  Each of 
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the significant findings described above was retested twice in models identical to the ones 

already reported, but this time with first marital quality and then communal coping 

included as covariates.  Results showed that controlling communal coping did not have a 

significant statistical impact on any of the findings.  However, controlling marital quality 

did reduce three of the spouse effects to nonsignificance: the partner effect of spouse 

confidence on number of sessions attended among male patients was reduced to b = .23, 

p = .13, the partner effect of spouse distress on program completion among female 

patients was reduced to Wald = 2.95, p = .09, and the effect of spouse involvement on 

number of sessions attended was reduced to F(1,110) = 2.04, p = .14.  This suggests that 

these spouse effects might partly be a reflection of marital quality, although marital 

quality itself was not significant in any of these models.  Controlling marital quality did 

not have a statistical impact on any of the significant actor effects, which suggests that 

spouse factors may be more intertwined with marital quality in this context than patient 

factors. 
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DISCUSSION 

The main purpose of the study was to investigate whether looking beyond the 

patient by taking spouses into account could improve prediction of patient participation in 

Phase-II cardiac rehabilitation and subsequent measures of post-CR changes in patient 

health and patient exercise.  Overall, results were mixed but provided a measure of 

support for the overarching hypothesis that spouses play an important role in this context. 

Initial focus was given to examining whether spouse confidence in patient 

efficacy and spouse psychological distress could predict CR participation and subsequent 

changes in health and exercise above and beyond what patients’ own confidence and 

distress could predict.  In essence, the goal was to identify any partner effects (Kenny, 

1999) of spouse confidence and spouse distress on CR participation and follow-up 

outcomes.  Relevant precedents for examining the prognostic value of partner effects 

come from previous research on CHF patients, which found that spouse confidence in 

patient efficacy predicted patient survival above and beyond patient’s own self-efficacy 

(Rohrbaugh et al., 2004), and that spouse distress predicted the subsequent course of CHF 

symptoms and changes in patient health, independent of patients’ own distress 

(Rohrbaugh et al., 2006).  Because, as a chronic cardiac illness, CHF presents different 

challenges to patients and spouses than do the acute cardiac events that typically precede 

Phase-II CR (e.g., CHF patients need to focus on management of their symptoms and 

their illness, while most CR patients are directed to focus on recovery of normal 

function), the question of whether partner effects found in the CHF context would extend 

into the CR arena merited consideration.  If they did, this would also improve our 
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understanding of the “indirect” behavioral pathways by which relationship factors can be 

linked to health outcomes. 

Results showed several partner effects.  First, spouse confidence in patient 

efficacy predicted the number of CR sessions attended by male patients, independent of 

patients’ own self-efficacy.  No such partner effect was found for female patients, which 

was surprising given the previous research suggesting that spouse-related factors such as 

marital quality are more important to women’s health than to men’s (Burman & 

Margolin, 2002).  Spouse confidence in patient efficacy also independently predicted 

positive changes in patients’ self-reported weekly frequency of aerobic exercise at six-

month follow-up among both male and female patients.  This suggests that spouse 

confidence plays a role not just in the immediate context of CR but in patients’ 

establishment of longer-term health habits in recovery from acute cardiac events.  

Additionally, among female patients, spouses’ psychological distress predicted CR 

program completion, independent of patients’ own distress. 

Perhaps the most interesting finding, however, was not a partner effect, but the 

fact that spouse involvement in the study predicted the number of sessions attended and 

program completion among both male and female patients.  This was especially 

noteworthy given the scarcity of behavioral measures utilized in research on predictors of 

CR participation (Woodgate & Brawley, 2008) and in research on related areas such as 

dyadic coping with chronic illness—for example, none of the 56 studies in Berg & 

Upchurch’s (2007) review of dyadic coping with chronic illness included objective 
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measures of behavioral outcomes.  Because physical exercise is the cornerstone of Phase-

II CR programs, measuring actual attendance at exercise sessions is crucial. 

More broadly, the positive spouse-involvement findings possibly have 

implications for any psychosocial research employing couple participation as a selection 

criterion.  The fact that patients whose spouses participated in the study differed on key 

study variables (such as CR attendance) from patients whose spouses did not participate 

suggests that any study that excludes a set of potential participants because their partners 

decline to participate is potentially missing vital empirical information. 

It was theorized that spouse involvement in the study might be important in this 

context as a possible marker of a couple’s orientation towards communal coping.  As 

conceptualized by Lyons et al. (1998), a couple that engages in communal coping 

responds jointly to individual stressors and shares the burden of coping.  Joining a partner 

recovering from cardiac surgery in signing up for a research study on the CR process 

seems to be exactly the kind of thing a communal coping-oriented spouse might do.  

Indeed, patients whose spouses participated in the study reported higher communal 

coping than patients whose spouses did not participate.  Because ratings of communal 

coping were only obtained from patients, not from spouses, these clearly cannot be 

viewed as a true measure of couples’ communal coping.  However, the group difference 

does provide tentative support for the possibility that communal coping plays a role in 

CR participation.  Furthermore, combined with Rohrbaugh et al.’s (in press) study 

showing that we-talk—another objective behavioral measure—among CHF patients and 

spouses predicts positive changes in patients’ CHF symptoms and general health, the 



 
56 

present study’s findings provide further support that measuring communal coping using 

objective behavioral indicators is a promising approach with direct clinical implications 

for cardiac patients.  Behavioral measures of communal coping might turn out to be 

especially important given that in the Rohrbaugh et al. (in press) sample, a self-report 

measure of communal coping did not predict changes in patients’ symptoms like the 

behavioral “we-talk” measure did.  In the present study, spouse involvement also 

predicted positive six-month health change among female patients. 

Patients whose spouses participated in the study also reported better marital 

quality than patients whose spouses did not participate.  Although marital quality was not 

associated with CR participation or follow-up outcomes, controlling patients’ ratings of 

marital quality reduced the statistical effect of spouse involvement on the number of CR 

sessions attended to non-significance.  Similarly, controlling dyadic marital quality also 

reduced to non-significance the partner effect of spouse confidence on number of 

sessions attended by male patients and the partner effect of spouse distress on program 

completion by female patients.  Conversely, controlling marital quality did not eliminate 

any of the actor effects of patients’ own confidence or distress found in the study.  This 

pattern of findings provides tentative support for the possibility that spouse factors play a 

role in this context at least partly because they reflect relationship factors relevant to 

management of cardiac illness.  Conceptually, this would be consistent with the argument 

put forth by some researchers (Kenny, 1999) that partner effects per se reflect 

interpersonal dynamics within couples.  It is also consistent with Rohrbaugh et al.’s 
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report that, among CHF patients, controlling marital quality eliminated the partner effect 

of spouse confidence on survival (Rohrbaugh et al., 2004). 

There are of course alternative explanations for the associations between spouse 

factors and CR participation and follow-up outcomes.  One possibility is that spouse 

confidence, spouse distress, and spouse involvement are at least partly tied to spouses’ 

forecasts of patients’ adherence to prescribed health behavior regimens.  For example, a 

spouse who accurately predicts that the patient will not regularly attend CR sessions (or 

adhere to other recommendations such as eating healthfully) might well report low 

confidence in the patient’s ability to manage their illness, and this report would in turn 

predict patient behavior and outcomes.  Another possibility is that the spouse factors 

examined in this study may be associated with spouses’ provision of instrumental support 

to the patient, such as driving them to CR sessions, which would, in turn, at least partly 

account for patient CR participation and subsequent changes in health and exercise.  

Investigating all of these possibilities presents intriguing avenues for future research in 

this area. 

Because CR participation did not predict six-month changes in patient health or 

exercise in this sample, many questions regarding why baseline spouse factors can 

predict such outcomes remain unanswered.  While spouse confidence in patient efficacy 

did predict increased follow-up exercise, and spouse involvement predicted better follow-

up health among female patients, these effects did not appear to be mediated by CR 

participation.  After all, the fact that spouse factors can predict CR participation is only 

important if CR participation leads in turn to demonstrated patient benefit, and the fact 
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that spouse factors can predict post-CR health change will only be truly useful once we 

understand why this is so.  Further investigation of these potential pathways is needed in 

order for us to fully understand the role played by spouses in the CR context. 

Furthermore, the lack of associations between CR participation and subsequent 

patient outcomes potentially undermines the study’s fundamental assumption that the 

absolute number of CR sessions attended by patients constitutes a clinically valuable 

objective measure in the context of Phase-II CR.  A more fine-tuned investigation of 

attendance—such as examining whether particular patterns of attendance or specific 

minimum “doses” of sessions do predict later patient benefit—might shed light on this 

surprising finding.   

The study had several additional key limitations.  Follow-up data were obtained 

from only 57% of the original sample, of which only 19 out of the 73 patients were 

female.  Although the follow-up group did not differ from the no-follow-up group on any 

of the study’s baseline or CR participation measures, investigation of possible gender 

effects was compromised by small sample size.  Also, follow-up health and exercise were 

measured using self-report.  This is probably not a major concern regarding the 

assessment of patient health, because the SF-36 is a well-validated measure.  However, 

measuring weekly aerobic exercise among post-CR patients simply by asking them about 

it over the telephone is probably inadequate.  

Limitations notwithstanding, the study presents preliminary evidence that looking 

beyond the patient and examining spouse factors can improve prediction of patient 

attendance at Phase-II cardiac rehabilitation programs and subsequent patient benefit.  
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Although further investigation is needed to clarify the mechanisms involved and the 

boundary conditions for these effects, this line of research holds promise for the field of 

cardiac health. 
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APPENDIX A: PATIENT HEALTH QUESTIONNAIRE 
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 APPENDIX B: PATIENT HEALTH AND COPING QUESTIONNAIRE 
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 APPENDIX C: SPOUSE HEALTH AND COPING QUESTIONNAIRE 
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 APPENDIX D: STUDY MEASURES 
 
1. Confidence in Patient Efficacy: 
 
 
Patient version: 
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Spouse version: 
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2. Hopkins Symptom Checklist-25 (Hesbacher et al., 1980): 
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3. SF-36 Health Survey (Ware et al., 1993): 
 
Items 3-12 (physical functioning subscale), 13-16 (physical role subscale), 21-22 (bodily 
pain subscale), and 1 and 33-36 (general health subscale) are used to create Ware’s 
(2000) general measure of physical health.  
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4. Relationship Assessment Scale (Hendrick, 1988): 
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5. Constructive Communication Scale (Heavey, et al., 1996): 
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APPENDIX E: ITEM SCORES FOR THE CONFIDENCE IN PATIENT EFFICACY 

MEASURE 
 
1. Scores for the 12 items on the patient version of the confidence in patient efficacy 
measure: 
 
“How confident are you that you can…?” Patient sex Mean Range SD 

Male 6.3 1 – 7  1.2 
Female 6.2 4 – 7 1.0 Do what you need to do to take care of your 

health 
All 6.3 1 – 7 1.1 

Male 6.5 1 – 7 1.1 
Female 6.8 5 – 7 0.5 Get medical attention when you need it 

All 6.5 1 – 7 1.0 
Male 6.9 6 – 7 0.3 
Female 7.0 6 – 7 0.2 Take your medication when you are supposed 

to 
All 6.9 6 – 7 0.3 

Male 6.0 3 – 7 1.1 
Female 6.3 3 – 7 1.1 Keep to a healthy diet 

All 6.1 3 – 7 1.1 
Male 5.9 1 – 7 1.4 
Female 5.9 3 – 7 1.2 Get enough exercise 

All 5.9 1 – 7  1.3 
Male 6.4 1 – 7 1.2 
Female 6.6 4 – 7 0.8 Get support from relatives and friends when 

you need it All 6.4 1 – 7 1.1 
Male 5.8 2 – 7 1.3 
Female 6.0 2 – 7 1.6 Handle disagreements and strong emotions in 

your life 
All 5.9 2 – 7 1.4 

Male 5.9 1 – 7 1.4 
Female 6.3 4 – 7 0.9 Control symptoms of your health condition 

All 6.0 1 – 7 1.3 
Male 5.6 1 – 7 1.7 
Female 6.1 4 – 7 1.3 Maintain your usual activities at work 

All 5.7 1 – 7 1.6 
Male 5.9 1 – 7 1.6 
Female 5.6 4 – 7 1.3 Maintain your usual social activities with 

family/friends 
All 5.8 1 – 7 1.5 

Male 6.1 1 – 7 1.2 
Female 6.6 5 – 7 0.7 Manage the financial costs of your health 

condition 
All 6.2 1 – 7 1.1 

Male 5.6 1 – 7 1.6 
Female 6.2 2 – 7  1.4 Deal effectively with medical bureaucracy 

All 5.8 1 – 7  1.6 
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2. Scores for the 12 items on the spouse version of the confidence in patient efficacy 
measure: 
 
“How confident are you that your partner 
can…?” Patient sex Mean Range SD 

Male 6.3 2 – 7 1.1 
Female 6.4 1 – 7  1.4 Do what needs to be done to take care of 

his/her health 
All 6.3 1 – 7 1.2 

Male 6.3 2 – 7 1.2 
Female 6.2 1 – 7  1.6 Get medical attention when he/she need it 

All 6.3 1 – 7 1.3 
Male 6.8 2 – 7 0.8 
Female 6.5 1 – 7  1.4 Take your medication when he/she is 

supposed to 
All 6.7 1 – 7 1.0 

Male 5.9 3 – 7 1.2 
Female 5.9 3 – 7 1.2 Keep to a healthy diet 

All 5.9 3 – 7 1.2 
Male 6.0 2 – 7 1.3 
Female 5.5 2 – 7 1.5 Get enough exercise 

All 5.9 2 – 7 1.4 
Male 6.2 1 – 7 1.2 
Female 6.1 1 – 7 1.6 Get support from relatives and friends when 

needed All 6.1 1 – 7 1.3 
Male 5.3 1 – 7 1.4 
Female 5.8 1 – 7 1.5 Handle disagreements and strong emotions 

All 5.4 1 – 7 1.5 
Male 6.1 3 – 7 1.2 
Female 6.1 1 – 7 1.4 Control symptoms 

All 6.1 1 – 7 1.2 
Male 5.8 2 – 7 1.4 
Female 6.1 5 – 7 0.7 Maintain usual activities at work 

All 5.8 2 – 7 1.3 
Male 6.1 3 – 7 1.1 
Female 6.0 1 – 7 1.5 Maintain usual social activities with 

family/friends 
All 6.0 1 – 7 1.2 

Male 6.2 1 – 7 1.4 
Female 6.7 5 – 7 0.8 Manage the financial costs of medical care 

All 6.3 1 – 7 1.3 
Male 5.7 1 – 7  1.7 
Female 5.8 4 – 7 1.2 Deal effectively with medical bureaucracy 

All 5.7 1 – 7  1.6 
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