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Abstract 

This preliminary investigation utilized both a top-down theory (Bandura’s Self-Efficacy Theory: 

SET, 1997) and a bottom-up theory (Leventhal’s Common Sense Model: CSM, 1980) to 

examine the cognitions and exercise behavior of novice cardiac rehabilitation (CR) participants 

engaged in 3 months of standard CR treatment. The primary purpose of this study was to 

investigate if the Illness Perception Questionnaire (IPQ,) as a reflection of the CSM, could 

classify CR novices relative to the strength of their illness perceptions. A further objective was to 

detect differences at baseline between the illness perception groups when evaluating SET 

variables and health-related outcomes that have been identified as important correlates of CR 

adherence. Additionally, the study proposed to determine differences between illness perception 

groups on adherence to recommended exercise therapy in CR. Lastly, differences between the 

groups on the assessed variables over the 3 month-rehabilitation period was examined. Forty-

nine CR initiates were recruited. Participants were measured at 4 different time points over the 3-

month initiation phase of CR. The IPQ, SF-36 (assessing health-related quality of life; HRQL,) 

and other social cognitive measures, including self-regulatory efficacy and positive and negative 

outcome expectations, were used to examine individuals. Participants completed measures at 

initiation of CR, after 2 weeks in CR, 6 weeks in CR and at the end of the 3-month initiate phase 

of CR. At onset of the program, cluster analysis successfully classified participants to weaker 

and stronger symptom-identity groups (i.e., illness perception groups).  These groups were 

shown to be significantly different on the illness perceptions of identity, consequences and 

emotion. Upon initiation of CR, the classified groups were also significantly different on 

likelihood and value of negative outcome expectations, as well as physical and mental HRQL. At 

baseline, the group with stronger identity, consequences and emotion had higher negative 

outcome expectations and lower HRQL. In regards to adherence at the end of 3-months of CR, 

significant differences were found between the groups such that the group with stronger identity, 
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consequences and emotion were less adherent to CR. This study was an initial exploration of the 

effectiveness of using the CSM along with SET. The findings offer insight into complementary 

use of top-down and bottom-up theoretical constructs to study psychological beliefs and 

adherence to exercise therapy in this rehabilitation setting. 
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Introduction 

 

Theoretical Approach to Studying Adherence in Health Behaviors 

 When attempting to study adherence to health behaviors, psychological theories can 

provide a solid blueprint for advancing knowledge (Brawley, 1993). In a recent review by 

Leventhal and Mora (2005), they discuss two types of psychological theories. There are top-

down theories, which outline cognitive processes that influence behavior. These top-down 

theories deem individuals to be executive decision makers and specify cognitive factors that 

affect actions. There are also bottom-up theories where personal, self-evaluative, and interpretive 

processes are considered in relationship with health behaviors. Bottom-up theories take into 

account individuals’ perspectives and appraisals on experiences influencing behavior (Hayes, 

2006).  

 Both types of theories have the potential to contribute to the study of health behavior. 

However, it can be argued that when top-down and bottom-up theories are used together, they 

might assist with an even greater understanding of adherence-related psychological processes by 

taking into account a more well-rounded perspective of the behavior. Leventhal and Mora’s 

review (2005) suggests that for understanding the way individuals approach their self-regulation 

of health behavior, connecting understanding about perceptions of physical or concrete 

experiences with notions of rational forethought and planning might provide a more informed 

basis.  It should be noted that an “integrated theory” is not being advocated here, but rather, the 

use of both sources of information (i.e., top-down and bottom-up) in a complementary fashion to 

aid understanding. Leventhal, Weinman, Leventhal and Philips (2008, p. 481) suggest a need to 

understand variables together when they note: “How factors communicate with one another is 

critical information for the design of interventions.” 



    

 2 

 

Cardiac Rehabilitation 

 A specific context that may benefit by employing a complementary theoretical approach 

is the study of adherence to cardiac rehabilitation (CR). CR exercise therapy has been 

demonstrated to benefit individuals who have experienced or are at risk for a heart incident (such 

as myocardial infarction, stents, or surgery). CR has been shown to promote patients’ health, 

both physically and mentally (American Association of Cardiovascular and Pulmonary 

Rehabilitation; AACVPR, 1999). However, many of these positive gains from CR will only be 

produced with long-term adherence (Fletcher et al., 1996). Adherence has proved to be very 

complex and achieving long-term adherence has been challenging (Thompson, Hancock, Chang, 

& Davidson, 2007).  The problematic nature of adherence raises the interest in psychological 

factors that play a role in adherence behavior (Beswick et al., 2005)  

The conceptual variables outlined in Self-Efficacy Theory (SET) as part of Bandura’s 

larger Social Cognitive Theory (1986: a top-down theory) give researchers a framework for 

understanding conscious cognitions related to adherence behaviors for cardiac patients 

(Woodgate & Brawley, 2008). In addition to this theoretical approach, CR patients’ distinctive 

personal experiences with physical symptoms, preconceived illness-related thoughts, and their 

fundamental desire to “make sense” of their illness, exemplify the basis for utilizing a bottom-up 

approach to examine behavior (Cameron & Leventhal, 2003). A theory advanced by Leventhal, 

Meyer, and Nerenz, (1980), called the Common Sense Model (CSM) of Self-Regulation of 

Health Behavior, specifically outlines “bottom-up” health ideas and perceptions. In their review, 

Leventhal and Mora (2005, p. 257) suggest that “consciousness is the domain where experience 

or bottom-up inputs are integrated with top-down knowledge structures,” implying the existence 

of both notions in the psychological processes of self-regulation. Thus, these two theories 

together may advance knowledge about CR adherence if used together are SET, a top-down 
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theory within Social Cognitive Theory (SCT), and the CSM, a bottom-up approach.  Both 

theories have been examined independently in the CR context (French, Cooper, & Weinman, 

2006, Woodgate & Brawley, 2008). In order to appreciate the use of a complementary approach 

between the top-down and bottom-up perspectives relative to CR adherence, a brief description 

of key elements of each theory is useful.  

 

Top-Down Approach: Social Cognitive Theory 

  Bandura’s SCT (1986) generally, and SET specifically, have been used to a large extent 

in the study of adherence to health behaviors including investigations of CR (Keller, Fleury, 

Gregor-Holt, 1999; Williams, Anderson, & Winett, 2005; Woodgate & Brawley, 2008). SCT 

functions under the assumption that we have the ability to control our thoughts and actions. SCT 

claims that we are influenced through experiences as well as by observing things around us. 

Within SET, Bandura puts forth the role of self-efficacy for predicting and influencing future 

behavior. Self-efficacy is defined as the belief in individuals’ capabilities to organize and execute 

the courses of action required to produce given attainments. When individuals have high self-

efficacy for a given behavior and the incentive to participate in that particular behavior, it is 

highly predictive of participation in that behavior while low self-efficacy and little incentive 

produces less participation (Bandura, 1986). Additionally, SET states that efficacy affect 

individuals’ choice of activities as well as effort and persistence in those activities. Individuals 

who have high self-efficacy for a particular behavior are more likely to choose to do that 

behavior as well as being more likely to make efforts to persevere in the behavior (Bandura, 

1997).  

Self-regulatory efficacy. Bandura proposes that efficacy is situation specific (1997). He 

notes that individuals who pursue motivated behaviors, such as exercise, have particular efficacy 

beliefs, specifically task or self-regulatory efficacy (2005). Self-regulatory efficacy (SRE) with 
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respect to exercise is a specific belief that has been understood as the confidence in individuals’ 

ability to plan, schedule, and adapt to accomplish exercise (Maddux & Gosselin, 2003).  Maddux 

and Gosselin (2003) have emphasized that SRE is the more critical self-efficacy belief for 

predicting behaviors, such as exercise. The importance of measuring SRE specifically has been 

underscored when investigating CR because it has been a key predictor of adherence, in that 

individuals with higher self-regulatory efficacy will be more likely to adhere to CR therapy 

(McAuley & Mihalko, 1998; Woodgate & Brawley, 2008).   

 Outcome expectations. SET posits that outcome expectations play an important role in 

motivating behavior. Outcome expectations (OE) are defined as the individuals’ belief that a 

particular course of action will ultimately produce certain positive or negative outcomes. These 

beliefs serve as the incentive to either participate in actions, which lead to positive outcomes or 

to abstain from actions that lead to negative outcomes. Positive outcome expectations for a 

behavior help to increase participation while negative outcome expectations serve to decrease 

participation. OEs can be observed as either proximal (i.e., more immediate) or distal (i.e., 

further in the future). Proximal outcome expectations are understood to have the stronger 

influence on behaviors (Bandura, 2004). Strong personal value of outcome expectations is posed 

to strengthen the relationship between the outcome expectation and the behavior. Further, if the 

occurrence of an outcome is perceived as more likely, this will supposedly increase the strength 

of influence on the given behavior. Typically, only positive OEs for physical activity, such as 

“exercise will make me feel good,” are studied to predict physical activity behavior (Williams et 

al., 2005). In a CR setting, those with more positive outcome expectations have been more likely 

to attend and adhere to a CR program (Lau-Walker, 2005). However, this finding has not been 

consistently verified when investigating the influence of OEs on physical activity behavior 

(Williams et al., 2005).  
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 In regards to the SET construct of OEs, a recent review of physical activity literature 

advised that examining outcome expectations in both the positive and negative fashion could 

allow for further insight into the cognitions that guide health behaviors (Williams et al., 2005). A 

review by French, et al. (2006) also elaborated on a need for greater understanding in regards to 

the role negative outcomes may play in predicting CR attendance. Negative OEs are often under-

investigated and may have an important relationship with adherence (Williams et al., 2005). The 

investigation of negative outcome expectations may be especially valuable in CR considering the 

potential for negative experiences during exercise, such as angina, pain, fatigue, physical 

challenges, and potential embarrassment.  

 Treatment efficacy.  A concept that has been found to be important when investigating 

specific health treatment adherence when utilizing SET is treatment efficacy, which has also 

been referred to as response efficacy in past literature (Cismaru, Nagpal  &  Krishnamurthy, 

2009). Treatment efficacy can be understood as an individuals’ belief in their given treatment to 

achieve the desirable effect, or to avoid a negative result. In the case of CR, treatment efficacy is 

the confidence individuals’ have in CR to help them recover from their heart incident and protect 

them from further incidences (Prentice-Dunn & Rogers, 1986; Rogers, 1983). This concept 

becomes important when studying self-efficacy because if individuals do not believe the 

treatment will work, his/her confidence to perform the actions that are a part of treatment are not 

as relevant. In a review of CR, Cooper, Jackson, Weinman, and Horne (2002) suggest that 

patients’ beliefs about CR are significant to understanding CR attendance. Therefore, studying 

treatment efficacy becomes important to consider relative to the study of adherence to 

rehabilitative behavior (Cismaru et al., 2009; Maddux & Gosselin, 2003). In a recent paper 

studying myocardial infarction patients who did not attend CR, McCorry, Corringan, Dempster, 

Downey, and Cupples (2009) suggest that it would be advantageous to have knowledge about 

treatment beliefs relative to attendance at CR. Thus, measuring treatment efficacy at the 
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beginning of CR could be useful as a potential covariate or correlate of CSM variables and their 

relation to adherence (e.g., rule out lack of confidence in the particular CR program as a possible 

explanation for non-adherence).    

 

Bottom-Up Approach: Common Sense Model 

 Research literature in cardiac rehabilitation (CR) has provided support that a patients’ 

common sense model of illness (i.e., illness perceptions: Leventhal et al., 1980) may influence 

their adherence. In their Common Sense Model of Self-Regulation of Health Behavior (CSM), 

Leventhal et al. (1980) proposed that individuals with illness are active problem-solvers, trying 

to understand their disease from their lay perspective. The CSM supposes that individuals with 

illness experience symptoms and/or somatic information, and make attributions about these 

experiences, influencing what is known as illness perceptions. The illness perceptions are made 

up of several dimensions: (1) identity (symptoms related to illness), (2) timeline (anticipated 

duration), (3) consequences (overall impact on life), (4) causes (internal or external), (5) 

controllability - both personal and of the treatment (curable/manageable), and (6) emotional 

representations (such as anxiety, fear, anger; Leventhal, Brissette & Leventhal, 2003.) 

 CSM also suggests that people with illness filter information based on preconceived 

perceptions and personal models.  Illness-related information comes from three sources, which 

formulate illness perceptions (Leventhal et al., 1980). The first is a collection of lay information, 

such as a television commercial. For example, if individuals see a ParticipACTION commercial 

stating that exercise is good for their heart, the information might influence them to think about 

exercising for the treatment of heart conditions. The second source of information is authoritative 

figures, such as health care professionals, and significant figures such as a husband, wife, child, 

and parent. For example, if a doctor suggests to patients that exercise is good for certain aspects 

of health, they may be more likely to exercise if they want to improve those specific aspects of 
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their health. The last source of information is somatic, physical or symptomatic information. For 

example, if people experience chest pain while exercising, they may feel exercise is dangerous 

and thus have less desire to participate. Together, the three sources of information produce 

illness perceptions that affect coping behavior. Coping behaviors can be seen as either adaptive 

in that they promote health (i.e. participate in exercise), or non-adaptive in that they can be a 

disadvantageous for health (i.e. avoid exercise). 

 Illness perceptions have been shown to be important when investigating health behaviors. 

The CSM has been utilized heavily in health behavior research to explore many illnesses such as 

myocardial infarction (Cooper, Lloyd, Weinman & Jackson, 1999; Petrie, Weinman, Sharpe & 

Buckley, 1996), coronary artery disease (Van Tiel, Van Vliet, & Moerman, 1998), chronic 

obstructive pulmonary disorder (Scharloo, et al., 1998), asthma (Horne & Weinman, 2002) and 

many other chronic disorders. Recently, it has been shown that illness perceptions can be 

modified by an education-based intervention for CR inpatients after a myocardial infarction 

(Petrie, Cameron, Ellis, Buick, & Weinman, 2002). The changes in illness perceptions as a 

function of the intervention resulted in greater intentions for participating in rehabilitation and an 

earlier return to work. The authors suggest that more research is necessary to investigate how 

illness perception changes can be targeted in a standard CR treatment. 

 The illness perception dimensions of the CSM have been specifically used to study CR 

adherence in past literature (French et al., 2006). Typically, in studying adherence to CR, 

researchers determine differences between attenders and non-attenders (determined by meeting a 

minimum number of sessions) on specific illness perception dimensions. In a meta-analysis on 

CSM and CR adherence, it was determined that attenders and non-attenders differed on a number 

of the illness perception dimensions (French et al., 2006). However, there were mixed results on 

the particular dimensions between the eight studies analyzed in the meta-analysis. French et al. 

(2006) suggested that more research is required to examine illness perceptions and expectations 
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as part of the CSM and as a predictor of CR exercise adherence. More recently, they offered a 

specific suggestion that “the prediction of outcomes, such as CR attendance might be more 

effective if clusters or combinations of illness perceptions are used as predictors instead of single 

illness perceptions constructs” (French, et al., 2006, p. 766).  

Hobro, Weinman, and Hankins (2004) used this approach to analyze combinations of 

illness perceptions in chronic pain patients. They clustered chronic pain patients into “adaptive” 

and “non-adaptive” groups based on illness perceptions and found significant differences on 

clinical outcomes. They suggested that this approach might allow for more individualized and 

successful care of patients as recommended by Turk (1990). Identifying overall schemas of 

beliefs would allow for tailoring interventions to the individuals’ needs and may provide more 

success. Leventhal, Weinman, Leventhal, and Philips (2008) suggest that future behavioral 

interventions may be more favorable if they matched with the specialized approach of medical 

interventions, where a particular treatment is corresponded to specific cognitive patterns. This 

type of specialization would be more realistic if an overall schema of key illness representations 

was identified in populations, such as CR initiates. As the groups with these schemas are 

established, interventions could specifically target the key variables for the individuals in the 

groups creating the more customized treatment recommended by Meichenbaum and Turk (1987). 

Lastly, this clustering approach, which considers the overall schema of illness perceptions 

(versus individual dimensions) to be predictive, is more closely aligned with Leventhal’s original 

conception of the CSM (Leventhal et al., 1980). 

 

Using CSM and SET in Complementary Fashion 

The findings for both the SET and the CSM in regards to CR adherence are promising, 

but the necessity to advance the research is clear. Leventhal et al. (2008, p. 490) state “few 

studies examine direct connections between factors of the self and the problem-solving processes 
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involved in chronic illness management.” There are theoretical reasons the variables from the 

SET and the CSM connect as well as research evidence that lead to hypotheses about their 

relation to adherence behavior. Bandura (1997) points out that a powerful way to influence 

efficacy is through situation-specific feedback. Leventhal et al. (1980) identify somatic 

information as an influence on illness perceptions. Thus, angina pain during an exercise bout 

could function as a source of information that might possibly contribute to both an illness 

perception where participants identify themselves as having strong identity with symptoms and 

negative feedback for exercise to create low self-efficacy for that behavior. In sum, individuals’ 

angina may create specific illness perceptions (e.g., I am sick or I am at risk) and low self-

efficacy. With future opportunities to exercise, patients may have concerns about their symptoms 

and little confidence for regulating their CR attendance.  Consequently, this may be a 

contributing factor that detracts from adherence to CR. Had the notion of self-efficacy been 

investigated alone the research would not have identified illness perceptions (i.e., symptoms) that 

also influenced their efficacy and adherence. If only illness perceptions had been examined, 

lower self-efficacy for exercise would not have been advanced as a part of the explanation for 

poor adherence. Thus, complementary use of aspects from the two theories (i.e., SET and CSM) 

may provide more information about factors influencing adherence.   

 Another example of this potential complementary use may be in examining how illness 

perceptions impact outcome expectations. Negative outcome expectations may have an influence 

on adherence for individuals in a CR program, as they often face fears associated with exercise 

such as angina, chest pain, extreme fatigue, muscle soreness, and the possibility of another 

incident. All of these experiences are symptoms and feelings that may be identified in their 

illness perceptions. Further, the illness perceptions may have potential to influence positive or 

negative directions of outcome expectations. Those who have an illness perception of their 

disease as having high identification with symptoms may have more negative outcome 
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expectations for exercise. These proposed relationships illustrate the possible effectiveness of 

considering top-down variables such as outcome expectations in association with bottom-up 

illness perceptions. 

 In regards to evidence of the possible relationships between CSM constructs with SET in 

a CR sample, Lau-Walker (2005) found support for the notion that illness perceptions had a 

relationship with self-efficacy, when considered generally as well as in regards to exercise self-

efficacy and diet self-efficacy scales. Therefore, the findings of the study by Lau-Walker (2005) 

suggest that the theoretical constructs could be related. The findings from a single study present 

the need to confirm these associations. Finally, inasmuch as self-regulatory efficacy and positive 

or negative outcome expectations have not been examined in the same study along with illness 

perceptions, there is a need to extend the research by including these variables in future research.  

 

Objectives and Hypotheses 

Hobro et al. (2004) used cluster analysis to analyze illness perceptions in chronic pain 

patients, as assessed by the IPQ. They found that illness perceptions effectively grouped in a 

manner that was associated with clinical differences in pain.  Specifically, the participants were 

clustered into what they deemed “adaptive” and “non-adaptive” groups. It is important to note 

that the groups were named post-hoc based on the differences observed in pain-related variables, 

rather than by the IPQ dimensions that differentiated the groups. Hobro et al. (2004) determined 

the “adaptive” group had better mood, functioning, and health-related quality of life (HRQL) 

than the “non-adaptive” group.  

It may be that such clustering of IPQ variables would also be associated with 

participation in a CR initiate population. For CR participants, illness perceptions have been 

found to be predictive of adherence and HRQL in past literature (French, et al., 2006). However, 

the consistency with which the same IPQ variables have predicted adherence has varied. 
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Employing a cluster analysis approach, however, does not require any specific aspect of the IPQ 

to be most useful in grouping individuals. Rather, it allows an overall schema of multiple illness 

perceptions to be predictive. Further, the use of more than a single aspect of the IPQ to 

distinguish individuals differing in their illness perceptions is closely aligned with Leventhal’s 

original conception of the CSM (Leventhal, et al., 1980).  

Therefore, a primary research objective was to determine whether illness perceptions, as 

measured by the IPQ, could differentiate individuals in a CR initiate population with respect to 

their outlook about their illness (i.e. stronger and weaker illness perception groups).  Based on 

the CSM and Hobro et al.’s (2004) findings, it was hypothesized that IPQ variables would cluster 

participants into groups based on strength of illness perceptions and that these two groups would 

differ significantly with respect to some IPQ variables.   

A second primary objective of the study was to identify other possible differences 

between the clustered illness perception groups.  Specifically, comparisons with respect to 

variables drawn from SET and previous literature were made.  SRE, OEs, and treatment efficacy 

were included for SET. HRQL was included as a health-related variable based on a variety of 

past research in CSM and CR, allowing comparability to other literature. It was hypothesized, 

based upon SET theory and research by Lau-Walker (2005), that individuals with weaker versus 

stronger illness perceptions at CR program onset, would also have higher self-regulatory 

efficacy, higher positive outcome expectations, and lower negative outcome expectations at 

onset. Additionally, based on findings by Hobro et al. (2004) about perceptions of health status, 

it was hypothesized that individuals with the weaker illness perceptions at onset would have 

higher HRQL than their counterpart group.  

A secondary objective of the research was to determine the relationship of the 

aforementioned IPQ groups to: (a) adherence to CR exercise and (b) outside-CR moderate plus 

intensity physical activity (OMPA) over the duration of a typical initiate phase CR (3 months). It 



    

 12 

was hypothesized, based on French et al.’s (2006) meta-analysis on illness perceptions and CR, 

that individuals perceiving weaker illness perceptions at program onset would have greater 

adherence to the CR than those with stronger illness perceptions. This hypothesis was only 

exploratory because the studies that the meta-analysis considered typically examined attendance 

at a few CR sessions as an indicator of adherence. By contrast, adherence after 3 months in CR 

was examined in the present study.  

A final secondary objective was to evaluate the influence of the initiate CR experience on 

the CSM, SET, and HRQL variables. Illness perceptions have been altered by an in-patient 

intervention (Petrie et al., 2002).  Thus, it was hypothesized that illness perceptions will be 

affected by participation in the 3 month CR program. Based on Petrie et al.’s (2002) study, 

where illness perceptions were altered with an education-based intervention, it is suggested that 

the strength of illness perceptions will be reduced over the course of the CR initiate phase for 

both groups. Based on past SCT/SET literature, it was hypothesized that SRE will increase 

through mastery experiences in the 3 months of CR. In regards to OEs, there have been 

inconsistent findings concerning changing OEs (Williams et al., 2005). Thus, no hypotheses 

were made in relation to change in OEs over the 3 months of the CR initiate phase, and this is 

also deemed an exploratory objective. Lastly, based on the regular participation in a supervised 

exercise program, it was hypothesized that HRQL will increase over the 3 month phase. 

To summarize, primary and secondary objectives, each with two parts were advanced:  

Primary objectives: 

1) To determine the utility of Hobro et al.’s clustering model in a CR initiate populations. 

2) To evaluate the differences between potential groups on the SET variables (SRE, positive 

and negative OEs, treatment efficacy), and HRQL at initiation of CR. 
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Secondary objectives: 

1) To investigate differences between the groups identified at CR onset for CR session 

participation and OMPA adherence over 3 months. 

2) To examine differences between the groups and change in CSM, SET, and HRQL variables as 

a function of the 3-month CR experience. 

 

Method 

Participants and Design 

The study design was prospective and observational, following participants over the 

initiation phase of CR (3 months). New participants enrolled in a CR program were recruited for 

the study. In total, 40 men and 9 women were recruited. The proportion of men and women in 

this sample is not unlike that reported in other CR studies. It has been shown that fewer men than 

women are recommended to and in attendance at CR (Ades, Waldmann, Polk, & Coflesky, 

1992). Participants had a mean age of 61.82 years (SD = 9.30). Some individuals in this sample 

had comorbidities in addition to their heart disease.  To illustrate, 17 individuals reported one 

additional comorbidity, and 3 individuals reported two additional comorbidities. 29 individuals 

reported no comorbidities other than heart disease.  Comorbidities included chronic conditions 

such as arthritis, stroke, and diabetes. All participants had been advised to attend cardiac 

rehabilitation by their medical doctors. In general, the participants were similar demographically 

to same-age initiates in health region CR programs (non-hospital based) in other municipalities 

in Canada (Smith, Harkness, & Arthur, 2006).  

Measures 

Demographics. Participants were asked to report age, gender, marital status, smoking 

status, working status, comorbidities, length of time from diagnosis and length of hospital stay at 

Time 1 (T1). The results for these demographics can be viewed in Table 4 in the Results section. 
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 Health-related quality of life (HRQL). Perceived HRQL was assessed using the Short 

Form 36 Health Survey (SF-36; Ware & Sherbourne, 1992). This measure is a 36-item general 

quality of life or health status assessment that contains two composite scales, mental health and 

physical health (Ware, Koninski, & Keller, 1997). The measure can also be broken into 8 

subscales: physical functioning, bodily pain, role limitations due to physical health problems, 

role limitations due to personal or emotional problems, emotional well-being, social functioning, 

energy/fatigue, and general health perceptions. Inasmuch as the investigation examined more 

global health status for individuals generally, the overall mental and physical health status 

aspects were used, rather than the 8 specific subscales. Higher scores on the scales represent 

higher HRQL. The SF-36 has been commonly used in CR as an overall outcome measure of 

quality of life. Good reliabilities for the SF-36 have been shown (Cronbach's alpha greater than 

0.85; Brazier et al., 1994). HRQL is often measured as an outcome related to illness perceptions 

as well as CR (Rejeski et al., 2002).  

 

Self-regulatory efficacy (SRE). A 15-item measure for self-regulatory efficacy was 

utilized in this study. This measure was adapted from previous measures assessing SRE in CR 

populations (Glazebrook & Brawley, 2008; Jung & Brawley, 2008; Woodgate & Brawley, 

2005). The internal consistency for the previously used measure was acceptable, with a 

Cronbach’s alpha of .97 (Glazebrook & Brawley, 2008). The measure included items evaluating 

confidence in planning and scheduling (8 items), goal setting (3 items), and identifying and 

overcoming barriers (4 items). Each item utilized a confidence scale ranging from 0% (not at all 

confident) to 100% (completely confident). Example items include “Arrange my schedule to 

exercise three times per week, no matter what” and “Set appropriate goals to motivate me to 

attend exercise sessions.” Items specifically addressed CR participation at their prescribed 

program. Participants were asked to rate their confidence on the particular items over the next 2-
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week period. Whereas the SRE scales have been shown to be strongly correlated in healthy 

exercisers (cf., Woodgate, 2005), it was determined that the mean of all 15 items would be 

representative of the SRE concept. However, to also explore the relation of participants 

experiencing CR exercise therapy mastery on various aspects of SRE beliefs, For analyses where 

a significant effect was shown, the overall measure was broken into the planning and scheduling, 

goal setting and identifying and overcoming barriers subscales for analyses. 

 

Outcome expectations (OEs). The study employed positive and negative scales adapted 

from a previous measure utilized in an exercise setting (Cramp & Brawley, 2006; Jung, & 

Brawley, 2008). Each of the positive and negative scales contained 7 items associated with 

exercise. Only proximal outcomes (within the next 2 weeks) were included, as distal outcome 

expectations are less likely to provide the incentive that may motivate day-to-day behavior 

(Bandura, 2004).  

In order to adapt the scales from previous research and make them relevant to participants 

in CR, the following steps were taken.  Some items specific to a CR population were generated 

by using information gathered through pilot testing with CR participants along with input from 

the director of the CR program. Eight CR participants were given a layperson description of OEs 

for exercise. They were then asked to write down potential positive and negative exercise OEs 

that may affect them. The head of the CR program also contributed what he felt were applicable 

OEs for an initiate CR population. From the items generated through these processes, the list was 

streamlined by discarding overly-similar items and removing less applicable items. This process 

resulted in the creation of 7 CR specific items for each of the positive and negative scales. 

Within the positive scale were items such as “Exercise will help me know I am doing something 

good for my heart” and “Exercise will help me feel better physically.” The negative scale 



    

 16 

included items like “Exercise will take up time and cause me to leave other things that are 

important out of my day” and “Exercise will make me feel tired and physically fatigued.” 

For each item on the positive scale, participants indicated the likelihood of that outcome 

from 1-(very unlikely) to 9-(very likely,) as well as the value of the item from 1-(little value to 

me) to 9-(very valuable to me.) For the negative scale, the outcomes were rated on likelihood in a 

similar fashion. However, the concept of value for negative OEs was not particularly meaningful. 

For example, asking participants to rate their value for experiencing fatigue as a result of 

exercise does not capture the overall concept being measured. For that reason, the notion of 

distress as a result of an outcome was used as a meaningful scale descriptor and was scaled using 

1-(not distressing to me at all) to 9-(very distressing to me.)  

When analyzing positive and negative outcome expectations, value and likelihood were 

tested separately. A total score for each of the scales of likelihood and value was created and 

these total scores were used for all of the analyses.  

 

Treatment efficacy. To measure this potential covariate, participants rated their 

confidence in their particular CR program as a treatment for their heart incident. The treatment 

efficacy measure included 6 items where participants rated their level of agreement with items 

such as “Cardiac rehabilitation will reduce my chances of having another heart incident” and 

“Cardiac rehabilitation will help improve my blood lipids (fats/cholesterols)”. Participants 

circled the most appropriate instruction from 1-(Strongly Disagree) to 5-(Strongly Agree.) For 

the analysis, a mean of all the items was used.  

 

Physical activity.  A modified version of the Godin Leisure-Time Exercise 

Questionnaire (GLTEQ), a scale that has been well validated for use in activity contexts, was 

used to measure physical activity behavior (Godin & Sheppard, 1985). The modified GLTEQ 
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was used to measure physical activity outside of the CR program only; CR participation was not 

assessed in this measure. Participants indicated the number of 15-minute bouts of physical 

activity they participated in over an average week for strenuous, moderate, and mild intensities 

away from CR. For this study, the example items indicating strenuous, moderate, and mild 

exercise were altered to be more suitable and relevant to an initiate CR population. For example, 

strenuous exercise was indicated to be brisk walking or swimming. In the original GLTEQ, 

ratings for physical activity are compiled and can be calculated into a physical activity score. 

However, for the purpose of this study, the measure was used to predict overall adherence, rather 

than the specific physical activity score, so total number of minutes was used. For the analyses of 

outside physical activity, moderate and vigorous bouts were calculated into total outside 

moderate plus physical activity (OMPA) minutes. Light physical activity was not included in 

analyses because recommendations of the CR are typically for a minimum moderate intensity. In 

addition, minutes of light physical activity are often problematic for participants to recall when 

session length and days of participation vary. Utilizing OMPA has been done in other studies 

investigating adherence (Jung & Brawley, 2008).   

 

CR participation. Participants were asked to report their participation in exercise at the 

CR program. Participants reported the number of days they have been to the cardiac program and 

the average number of minutes they exercised while at the program. The total number of minutes 

at CR for that time point was used for analyses.  

 

Illness perception questionnaire (IPQ-R). The Revised Illness Perception 

Questionnaire (Moss-Morris et al., 2002) was used to measure illness perceptions. The IPQ-R is 

a 60-item measure that assesses illness perceptions based on the theoretical principles of the 

CSM. It has been widely used in populations with heart conditions (French et al., 2006). The 
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IPQ-R has demonstrated good reliability and validity with internal consistencies between .79 and 

.88 (Moss-Morris et al. 2002). The IPQ-R includes 8 subscales including identity, timeline-

cyclical, timeline-acute/chronic, consequences, personal control, treatment control, illness 

coherence, and emotional representations. Each of the subscales have questions inquiring about 

attitudes the participant have relating to their illness, for which participants circled the value of 

agreement best reflecting their feelings.  Scale responses ranged from 1-(strongly disagree) to 5-

(strongly agree). A total for each of the subscales was used for analyzing. 

 In the identity subscale, the instructions for use of this component direct researchers to 

generate symptoms to include allowing for disease specificity to the condition being measured. 

For example, among CR initiates, symptoms such as pain, physical limitation, and loss of 

strength were included. Suggestions from the head of the CR program were taken into account to 

make these modifications disease specific, as the instructions for the identity scale suggest.  

 The IPQ-R typically contains a section investigating the cause subscale of illness 

perceptions where individuals identify their perceived causes for the illness. However, the 

creators of the scale specify that this subscale is only valid and reliable with a sample of 

approximately 85 participants, and if the sample is less, it should be excluded from the measure 

(Moss-Morris et al., 2002; Weinman, Petrie, Sharpe, & Walker, 2000). Based on these 

recommendations and our sample being 49 participants, the cause subscale was not used in this 

study. The internal consistency values for all measures in the present study at all assessment 

points are reported in Appendix B, Table 16. Values for all measures included in analyses were 

acceptable (.70) as per the recommendations of Tabachnick and Fidell (2007). 

 

Piloting of Measures 

 The measures for the present study were pilot tested prior to the beginning of the study. A 

group of 8 CR participants completed all of the measures and were asked to give feedback on 
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how readable, easy to understand, and applicable the questions were to them. As previously 

mentioned, some measures were modified based on pilot-test feedback (i.e., positive and 

negative outcome expectations) and input from the head of the CR program. In addition to the 

pilot-testing, the head of the CR program reviewed all of the measures and offered suggestions to 

make the questionnaire more appropriate for the CR initiate population.  

 

Procedures 

The unique combination of measures and the absence of previous research using these 

measures in the CR population resulted in little information to conduct the statistical power 

analyses for estimates of sample size. As well, there was little information available from the 

program to consider rates of volunteerism for research and possible rates of attrition. Thus, as 

many eligible individuals as possible were recruited and followed during their respective 3-

month CR time frame. A CR group of initiates followed for their 3 months was defined as a 

wave.  Multiple waves were followed during the study period of 6 months with each wave 

starting at a different time but receiving the same certified exercise therapy protocol. 

Recruitment took place through the CR program education classes and was facilitated by 

the program’s cardiac nurses. Individuals who were initiating CR (specifically including the 

education component) were recruited to take part in the study. Only individuals who had not yet 

started their exercise therapy or who were in the very initial stages (first week) were recruited. 

The CR program offers education components approximately once a month, where a new group 

of individuals began their classes. A researcher attended an education class for each group of 

participants and was given the opportunity to briefly explain the study to all attendees. Interested 

individuals completed a consent form and were entered into the study. The recruitment was done 

in conjunction with when the education sessions were offered and thus resulted in 6 waves  
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(recruitment took place from January to June). The number of men and women recruited in each 

wave is displayed in Table 1.  

Table 1 

Recruitment Waves 

Wave 1 Wave 2 Wave 3 Wave 4 Wave 5 Wave 6  Total 
10 men 
0 women 

7 men 
2 women 

6 men 
3 women 

6 men 
2 women 

7 men 
2 women 

4 men 
0 women 

40 men 
9 women 

 

Participants met a researcher at the CR prior to or following their exercise sessions to 

complete questionnaires. For a small number of participants questionnaires were mailed with a 

due date for return by a self-addressed return envelope. The schedule of measure administration 

is illustrated in Table 2.  Participants completed the T1 survey within their very first week of 

exercise in CR. The T1 questionnaire contained measures on demographics, illness perceptions, 

positive and negative proximal outcome expectations, treatment efficacy, and health related 

quality of life.  

McAuley and Mihalko (1998) recommend giving participants time to gain a realistic 

perspective of exercise self-regulation in order to have an accurate representation of actual self-

regulatory efficacy. Therefore, self-regulatory efficacy was measured after participants 

completed 2 weeks of exercise at the CR (Time 2; T2). 

49 individuals completed measures prior to initiating CR or within their first week at T1 

(Onset). Following T1, 6 individuals dropped out stating lack of time, lack of interest in 

completing questionnaires, or other health complications as reasons for not participating. 

Consequently, 43 individuals completed questionnaires 2 weeks into their program at Time 2 

(T2). Following T2, one more individual dropped out as a result of experiencing another heart 

incident. Therefore, 42 participants were retained for the entire analyses including Time 3 (T3) at 

6 weeks into the program and Time 4 (T4) after the total initiate phase of 3 months. For 

longitudinal analyses, only those individuals who completed all four surveys were included.   
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Following completion of all four questionnaires, participants were provided with a 

debriefing letter and thanked for their participation in the study. Interested participants also 

received a brief summary of the study’s findings.  

Table 2 

 Schedule of Administration of Measures 

Time Point Variables Measured 
Time 1- At initiation of the program Demographics 

IPQ 
Positive OE 
Negative OE 
Treatment Efficacy 
HRQL  

Time 2- After 2 weeks participation in program 
Time 3- After 6 weeks participation in program 
 

SRE  
Positive OE 
Negative OE  
CR participation 
OMPA 

Time 4- After 12 weeks participation in program CR participation 
OMPA 
IPQ 
Positive OE 
Negative OE 
Treatment Efficacy 
SRE 
HRQL 

 

Analytical Plan 

Primary objectives 

 To examine primary objective one, which was determining the utility of Hobro et al.’s 

(2004) clustering model in CR initiates, a hierarchical cluster analysis was used. This analysis 

was based on Hobro et al.’s (2004) statistical procedures and findings. Hierarchical cluster 

analysis is a procedure that groups together variables similar to one another. A hierarchical 

cluster analysis can be used to identify relatively similar groups (or variables) based on selected 

characteristics. A researcher can hypothesize that specific groups of individuals will be made 

based on a priori sets of variables. For the purpose of this study, considering the relatively small 
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sample size (potentially low statistical power), specific illness perceptions were a priori entered 

based on the present data and findings of the CR meta-analysis by French et al. (2006).  This 

cluster analysis entry strategy was used rather than entering all illness perceptions measured with 

the IPQ. The IPQ dimensions of identity, consequences, and coherence were chosen based on the 

current data and the CR meta-analysis, where it was found that these illness perceptions were 

predictive of adherence (French et al. 2006). Because the clustering method does not provide any 

statistics on contributions of specific variables to the model (i.e., it considers the set of variables 

as a whole), a discriminant function analysis was also utilized to better understand the weighting 

that different variables were contributing to the differentiation of groups (if any) observed in the 

cluster analysis. A discriminant function analysis is conducted with previously established 

groups, to determine which measured variables discriminate the groups. Clusters (groups) 

created using the T1 IPQ variables were the same that were compared throughout all analyses.  

Whereas specific variables were used to cluster groups, it was also of interest to see if 

discrete differences existed between groups for all IPQ variables.  Accordingly, some variables 

may not add any further information relative to a cluster model differentiating groups but would 

still be perceived differently by the individuals in their respective groups. Analysis of variance 

(ANOVA) was subsequently used to explore whether the illness perception dimensions differed 

between groups around specific dimensions of the CSM. The purpose here was to examine the 

differences relative to participant responses to the IPQ scales. Finally, in an attempt to identify 

potential covariates and to rule out possible alternative explanations for group differences, 

groups were compared demographic variables via ANOVA.  

To investigate the second primary objective (i.e., determining if the groups differed on 

SET variables and HRQL at initiation) between groups, ANOVAs with T1 variables were 

employed. An ANOVA was also utilized to examine whether the groups differed on treatment 

efficacy (i.e., potential covariate) at baseline, in order to consider the possibility of differences in 
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treatment efficacy as an alternative explanation for differential adherence between comparison 

groups. Despite the aforementioned inability to do an a priori power calculation, when 

comparing the sample size of the current study with Hobro et al. (2004) as well as the samples in 

the CR and IPQ meta-analysis (French et al., 2006), it was expected that the study was 

underpowered. Thus, post-hoc power analyses accompanied all procedures. Univariate ANOVA 

procedures were performed rather than a MANOVA. Utilizing separate ANOVAs would prevent 

any effects being overlooked by a nonsignificant omnibus MANOVA and protect against making 

a Type 2 error (Bock, 1975). However, Type 1 error due to multiple ANOVAs is a possibility 

and caution should be taken when interpreting the results. For post-hoc analyses for these 

multiple ANOVAs, caution was taken by applying a Bonferroni correction in testing any 

significant interactions (Tabachnick & Fidell, 2007).  

 

Secondary objectives 

The first secondary objective was to determine if symptom-identity groups differed on 

adherence at the end of 3 months of CR. This was done by comparing the groups’ scores at 3 

months after controlling for baseline participation.  Separate analysis of covariance ANCOVAs 

for CR participation and OMPA were conducted.  

 Secondary objective two was to examine the influence of CR participation on the SET 

and IPQ variables over time.  For this objective, analysis of variance repeated-measures 

(ANOVAR) was utilized.  Separate between groups repeated-measures ANOVARs were 

performed to compare symptom-identity groups on IPQ variables, SRE, OE (likelihood and 

value for both positive and negative), and HRQL (physical and mental dimensions) over time. 

Based on the exploratory nature of the study and low power due to sample size, separate 

ANOVARs were used. Utilizing separate ANOVARs would again prevent any effects being 

overlooked by a nonsignificant omnibus multivariate analysis of variance repeated-measure 
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(MANOVAR) and protect against making a Type 2 error. However, as aforementioned, Type 1 

error due to multiple ANOVARs is a possibility and caution should be taken when interpreting 

the results (Tabachnick & Fidell, 2007). 

For each of the different variables, all possible time points were entered into the 

ANOVAR. Outcome expectations were measured at all 4 time points. HRQL was measured at 

T1 and T4, while SRE was measured at 3 time points (not initiation for reasons that a 

nonparticipation baseline measure of SRE beliefs would lack meaning to CR initiates). Table 3 

summarizes the analytical plan for all of the objectives.  

Table 3 

Summary of Analyses For All Objectives 

Primary Objectives  Secondary 
Objectives 

 

Determine the utility of 
Hobro et al.’s clustering 
model in CR initiates  

Evaluate any 
differences between 
groups on SET,  
CSM variables and 
HRQL at initiation  

Examine relationships 
between groups on 
adherence 

Examine the influence 
of the CR initiate phase 
on SET, CSM variables 
and HRQL between 
groups  

• Hierarchical cluster 
analysis  

• DFA to determine 
weight of variables and 
follow up ANOVAs to 
consider magnitude of 
actual difference 
relative to scale 

• ANOVAs to test for 
demographic 
differences 

• ANOVAs on T1 
variables 
 

• ANCOVAs 
investigating T4 
CR and OMPA 
with baseline 
adherence 
covaried out 
 

• ANOVARs on SRE, 
positive and 
negative OEs, 
HRQL  
 

 

Data Cleaning Procedures and Normality Checks 

Analyses were done using SPSS version 17.0. Data was entered into SPSS from 

responses on questionnaires. All data were checked for missing data, normality and outliers. 

These procedures are described below.  
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Missing data. Missing data for this study were found to be distributed randomly. 

Tabachnick and Fidell’s (2007) recommendations for mean replacement to complete missing 

data was used. When an entire scale was missing, the mean for that scale from the entire sample 

was used. When a score was missing from an item on a scale, the mean from the other scale 

items for that particular participant was used to complete the missing response. These 

recommendations allow for utilizing the most possible data, to maintain as much power as 

possible from a small sample (Tabachnick & Fidell, 2007).  

Normality. Skewness and kurtosis were calculated for all variables at each time point. 

Variables were deemed skewed or kurtotic if, when the skewness or kurtosis values were divided 

by the standard error, the value was greater than 2 (Tabachnick & Fidell, 2007). When variables 

were determined to be problematic, appropriate transformations were applied to the data based 

on Tabachnick and Fidell’s (2007) recommendations. The transformed variables were examined 

to determine if the transformation reduced the distribution problem. The transformed variables 

were used only if the distribution was reduced in a way that showed differences in the analyses 

from the raw data.  If there were not notable differences altering the effects of the tests, results 

from the raw data were interpreted.  

Outliers. For this study, outliers were considered the scores that were more than 3.29 

standard deviations from the sample mean (z-score greater than 3. 29), based on 

recommendations from Tabachnick and Fidell (2007). Outliers were changed to be within one 

unit of the next closest score on that scale. This was done to maintain that participant’s response 

position in the scoring relative to the rest of the sample, but aiding a more normal distribution 

(Tabachnick and Fidell, 2007).  
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Results 

Demographic and Disease Characteristics of Participants 

 Table 4 illustrates the demographic and disease characteristics of the initiate CR 

participants in the study before cluster analysis.  

Table 4a 

Demographic Information  

 Mean SD 
Length of diagnosis (months) 11.46 27.17 
Length of hospital stay (days) 7.59 5.83 
Age 61.82 9.30 
 

Table 4b 

Categorical Demographic Information  

 % of Sample 
Married 81.6 
Retired 30.6 
Smoker 6.3 
 

Primary Objective One 

Cluster analysis. Recall, the first primary objective was to determine the utility of a 

clustering model in CR initiates. Cluster analysis was based on and adapted from procedures 

used by Hobro et al. (2004). Hierarchical cluster analysis using average linkage with a single 

solution of two clusters was used to establish groups. The illness variables of identity, 

consequences and coherence (previously shown to be predictive of adherence) were entered.   

The cluster analysis created two groups based on the illness perceptions entered. Once groups 

were formed, a discriminant function analysis (DFA) was used to evaluate the weight of each 

variable in contributing to the discrimination. The DFA revealed that the dimension of coherence 

was contributing little to the function (correlation = -.21). Based on this finding, the dimension 
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of coherence was taken out of the classification and only identity and consequences were used. 

With the dimensions of identity and consequences clustering, a DFA showed that the groups 

identified by the clusters significantly discriminated participants (canonical correlation = .83, 

Wilk’s ! = .314, p = .001). Identity contributed to the DFA with a coefficient = .57 and the 

consequences coefficient = .85.  

ANOVAs were used to examine illness perception variables between the two identified 

groups. The ANOVAs showed that the groups were significantly different on identity, F (1, 47) 

= 28.25, p = .0001, consequences, F (1, 47) = 69.15, p = .0001, as well as emotion, F (1, 47) = 

23.51, p = .0001. Cluster 1 had weaker identity, consequence, and emotion scores compared to 

the second cluster. For the remainder of this paper, cluster 1 will be called weaker symptom-

identity group, and cluster 2 will be called the stronger symptom-identity group.  Table 5 

outlines the means for the groups on the significantly different illness perceptions. Statistics for 

all dimensions of illness perceptions between groups can be viewed in Appendix B, Table 17. 

Table 5 

Mean Scores Between Groups Illness Perceptions at T1 

 Identity  Consequences Emotion 
Weaker symptom-identity 2.95* 16.19* 13.61* 

Stronger symptom-identity 6.85* 22.57* 19.13* 

Note. n = 21 for weaker symptom-identity group, n = 28 for stronger symptom-identity group. 
Measured using IPQ; consequences and emotion items with ratings from 1-strongly disagree to 
5-strongly agree; out of a possible 30. Identity is total # of symptoms related to illness.  
 * p < .001.  

 

The groups were also compared on demographic variables using ANOVAs. There were 

no significant differences between groups on age, length of diagnosis, length of hospital stay, or 

comorbidities (statistics can be viewed in Appendix C, Table 18). 
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Primary Objective Two 

The second primary objective was to evaluate any differences between groups on SET 

variables and HRQL at CR initiation. Means and standard deviations (SD) for all significantly 

different variables can be viewed in Table 6. 

SET variables. ANOVAs showed that the weaker symptom-identity group had 

significantly less negative OE likelihood, F (1, 47) = 5.06, p = .03 and negative OE value, F (1, 

47)  = 4.18, p = .047. There was no difference between groups for SRE, positive OE likelihood, 

positive OE value, or treatment efficacy. These results can be viewed in Appendix E. 

Health status (HRQL). The groups also differed on HRQL, for both the physical and 

mental dimensions. The weaker symptom-identity group had significantly higher physical 

HRQL, F (1, 47) =10.99, p = .002 and higher mental HRQL, F (1, 47) =11.08, p=.002.    

Table 6 

Variables Significantly Different Between Groups at T1 

 Group                 Mean                 SD 
Neg. OE likely 1 20.29* 8.54 
 2 27.54* 11.38 
Neg. OE value 1 17.81* 12.99 
 2 25.75* 11.81 
Mental HRQL 1 76.45** 12.98 
 2 62.46** 15.61 
Physical HRQL 1 67.51** 17.74 
 2 51.13** 16.63 
Note. n = 21 for 1-weaker symptom-identity group, n = 28 for 2-stronger symptom-identity 
group. OEs were measured on a scale from 1-very unlikely to 9-very likely for likelihood and 1-
not at all valuable to 9-very valuable for value; out of a possible 63. HRQL measured using SF-
36 (% score). 
 * p < .05. ** p < .01. 

 

Secondary Objective One 

The first secondary objective was to investigate differences between symptom-identity 

groups relative to CR session and OMPA adherence at 3 months.  An ANCOVA was used to 
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investigate CR session post-test adherence after controlling for the baseline CR participation as a 

covariate. Because of the high variability in the data, CR session minutes were transformed using 

a square root transformation following the recommendations of Tabachnick and Fidell (2007). 

The ANCOVA showed the stronger symptom-identity group had significantly lower levels of 

adherence after baseline was covaried, F (1, 39) = 4.22, p = .047, partial ! squared =.10, 

observed power = .52 (means and SD for raw and transformed data displayed in Appendix E, 

Table 20). Untransformed data comparing groups on CR participation at T4 is shown in Figure 1. 

Results for OMPA were non-significant and can be viewed in Appendix F.  

Figure 1 

Raw Data Comparing Groups on CR Adherence  

 

Secondary Objective Two  

Secondary objective two involved the examination of the influence of participants’ 

completing the CR initiate phase.  Specifically, the effects of this experience on their SET beliefs 

and CSM expectations were examined.  
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Differences between symptom-identity groups for SET beliefs.  Regarding likelihood 

of negative OEs, a 2 (group) by 4 (time) ANOVAR analyses revealed a significant group effect 

in that the stronger symptom-identity group was higher, F (1, 40) = 5.57, p = .02, partial ! 

squared =.12, observed power =.63. When investigating OEs over time, negative likelihood of 

OE had a time main effect where OEs decreased over time, Wilks’ ! = .77, F (3, 38) = 3.81, p = 

.02, partial ! squared = .23, observed power = .78. Relative to the time effect, follow-up 

comparisons showed that there were significant differences on likelihood of negative OEs from 

initiation of program (Marginal Meaninitation = 24.40) to 2 weeks into program (Marginal Meanweek2 

= 21.09), p = .011 and between 2 weeks and 6 weeks (Marginal Meanweek6 = 24.22), p = .049. All 

other OE constructs were non-significant and can be seen in Appendix F. 

With respect to SRE, a 2 (group) by 3 (time) ANOVAR revealed a significant time main 

effect, Wilks’ ! = .77, F (2, 39) = 4.54, p = .02, partial ! squared = .19, observed power = .74. 

Pairwise comparisons showed a significant decrease between 2 weeks (Marginal Meanweek2 

=83.109) and 12 weeks (Mweek12 = 74.28), p = .005.  

Based on the significant time main effect, and the possibility that different aspects of self-

regulation were more relevant at different points in the CR program, the overall SRE measure 

was examined relative to its subscales. Each of the scales of planning/scheduling, goal setting 

and barrier coping SRE were examined. Relative to planning/scheduling SRE, ANOVAR 

analyses revealed a significant time main effect, Wilks’ ! = .82, F (2, 39) = 4.44, p = .018, 

partial ! squared = .19, observed power = .73. Post-hoc comparisons showed a significant 

decrease between 2 weeks (Marginal Meanweek 2 = 82.33) and 12 weeks (Marginal Meanweek12 = 

72.01), p = .004.  

A significant time main effect was also found for goal setting SRE, Wilks’ ! = .84, F (2, 

39) = 3.66, p = .04, partial ! squared = .16, observed power = .64. Further analyses revealed a 

significant decrease between 2 weeks (Marginal Meanweek 2 = 84.65) and 12 weeks (Marginal 
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Meanweek12 = 75.97), p = .010. Findings for barrier coping SRE were non-significant and can be 

viewed with other non-significant results in Appendix F.  

Differences between symptom-identity groups for HRQL.  For physical HRQL, 2 

(group) by 2 (time) ANOVAR analyses revealed a significant difference between groups, F (1, 

40) = 8.87, p = .005, partial ! squared = .18, observed power =.83. The physical dimension also 

showed a significant time main effect of increasing over time, Wilks’ ! = .83, F (1, 40) = 8.39, p 

= .006, partial ! squared =.17, observed power = .81.  Finally, a significant interaction between 

group and time was found, Wilks’ ! = .886, F (1, 40) = 5.17, p = .028, partial ! squared =.11, 

observed power = .60. The interaction is displayed in Figure 2. All estimated marginal means can 

be viewed in Table 8.  Planned comparison post-hoc t-tests with Bonferroni adjusted p levels 

were done (p<.017 for three t-tests). Analysis revealed that the weaker symptom-identity group 

basically stayed the same on physical HRQL from T1 to T4, t (1, 16) = -.39, p = .698. The 

stronger symptom-identity group showed a significant increase in physical HRQL from T1 to T4, 

t (1, 22) = -4.09, p=.0001. Finally, symptom identity groups were not significantly different on 

physical HRQL at T4, t (1, 40) = 1.83, p = .075. Means and SDs displayed in Table 7.  

Table 7 

Physical HRQL T1 to T4 Between Groups 

               Mean                 SD 
T1-Weaker Symptom-Identity  69.48 16.66 
T4-Weaker Symptom-Identity 70.78 15.31 

 
                Mean                 SD 

T1-Stronger Symptom-Identity  50.95 16.715 
T4-Stronger Symptom-Identity 61.75 16.26 

Note. n =18 for weaker symptom-identity group, n = 24 for stronger symptom-identity group. 
HRQL measured using SF-36 (% score). 
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Figure 2 

Physical HRQL T1 to T4 Between Groups 
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Table 8 

Physical HRQL Estimated Marginal Means 

Group Marginal Means 
Weaker symptom-identity  70.13 
Stronger symptom-identity  56.35 
 
Time Marginal Means 
Initiation  60.22 
3 months  66.27 
Note. n =18 for weaker symptom-identity group, n = 24 for stronger symptom-identity group. 
HRQL measured using SF-36 (% score). 
 

Relative to mental HRQL, 2 (group) by 2 (time) ANOVAR analyses revealed significant 

difference between groups, F (1, 40) = 8.04, p = .007, partial ! squared = .17, observed power 

=.79.  The time effect for mental HRQL was non-significant (Appendix F). A significant group 

by time interaction was also found, Wilks’ ! = .85, F (1, 40) = 7.06, p = .015, partial ! squared = 

.15, observed power = .74. The interaction is seen in Figure 3. Marginal means are displayed in 

Table 10. Post-hoc t-tests with Bonferroni adjusted p levels were done (p<.017 for three t-tests). 

Analysis revealed that the weaker symptom-identity group did not significantly differ from T1 to 

T4, t (1, 16) = -2.27, p = .037 (recall adjusted p for multiple t-tests). The stronger symptom-

identity group showed an increase in mental HRQL from T1 to T4, although it was also non-

significant, t (1, 22) = -1.53,  p = .14. Lastly, symptom identity groups were not significantly 

different at T4 on mental HRQL, t (1, 40) = 1.28, p =.207. Means and SDs can be seen in Table 

9.  
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Table 9 

Mental HRQL T1 to T4 Between Groups 

               Mean                SD 
T1-Weaker Symptom-Identity  78.39 8.29 
T4-Weaker Symptom-Identity 72.20 12.89 

 
               Mean                 SD 

T1-Stronger Symptom-Identity  62.74 15.86 
T4-Stronger Symptom-Identity 66.72 14.24 

Note. n = 18 for weaker symptom-identity group, n = 24 for stronger symptom-identity group. 
HRQL measured using SF-36 (% score). 
  

Figure 3 

Mental HRQL T1 to T4 Between Groups 

 

 

 



    

 35 

Table 10 

Mental HRQL Estimated Marginal Means 

Group Marginal Means 
Weaker symptom-identity  75.30 
Stronger symptom-identity  64.73 
 
Time Marginal Means 
Initiation  70.57 
3 months  69.46 
Note. n =18 for weaker symptom-identity group, n = 24 for stronger symptom-identity group. 
HRQL measured using SF-36 (% score). 
 

Changes over time for symptom-identity groups.  For the purpose of brevity, in this 

study only the illness perceptions that were of interest in the primary analysis (identity, 

consequences and emotion) were investigated over time. For the IPQ construct of identity, a 2 

(group) by 2 (time) ANOVA revealed a significant difference between groups, F (1, 40) = 21.24, 

p = .0001, partial ! squared =.35, observed power = .99.  A significant main effect for time was 

also found where identity decreased, Wilks’ ! = .88, F (1, 40) = 5.71, p = .022, partial ! squared 

= .13, observed power = .65. Finally, a significant interaction between group and time was 

found, Wilks’ ! = .84, F (1, 40) = 7.49, p = .009, partial ! squared =.16, observed power =.76. 

The interaction is displayed in Figure 4. Estimated marginal means can be viewed in Table 12. 

Post-hoc t-tests with Bonferroni adjusted p levels were done (p<.017 for three t-tests). Analysis 

revealed that the weaker symptom-identity group stayed the same on identity and were not 

significantly different from T1 to T4, t (1, 16) = -.26, p = .79. The stronger symptom-identity 

group showed a significant decrease in identity from T1 to T4, t (1, 22) = 3.61, p = .001. Finally, 

symptom identity groups were not significantly different on identity at T4, t (1, 40) = -1.96, 

p=.057. Means and SDs are shown in Table 11.  
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Table 11 

Identity T1 to T4 Between Groups 

               Mean                 SD 
T1-Weaker Symptom-Identity  2.83 1.82 
T4-Weaker Symptom-Identity 3.00 2.91 

 
 Mean  SD 

T1-Stronger Symptom-Identity  7.17 2.75 
T4-Stronger Symptom-Identity 4.71 2.71 

Note. n =18 for weaker symptom-identity group, n = 24 for stronger symptom-identity group. 
Identity measured using IPQ, total number of illness related symptoms.  
 

Figure 4 

Identity T1 to T4 Between Groups 
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Table 12 

Identity Estimated Marginal Means 

Group Marginal Means 
Weaker symptom-identity  2.92 
Stronger symptom-identity  5.94 
 
Time Marginal Means 
Initiation  5.00 
3 months  3.85 
Note. n =18 for weaker symptom-identity group, n = 24 for stronger symptom-identity group. 
Identity measured using IPQ, total number of illness related symptoms.  
 

 

An examination of the consequences scale was conducted using a 2 (group) by 2 (time) 

ANOVA, which revealed a significant difference between groups, F (1, 40) = 64.26, p = .0001, 

partial ! squared = .62, observed power = 1.00. The estimated marginal mean for the weaker 

symptom identity group was 16.78, and the stronger symptom identity group was 22.17. There 

was not a significant time main effect. The interaction was also nonsignificant, but a trend was 

evident, Wilks’ ! = .91, F (1, 40) = 4.07, p = .051, partial ! squared =.09, observed power =.50.   

For the IPQ dimension of emotion, the 2 (group) by 2 (time) ANOVA revealed a 

significant difference between groups, F (1, 40) = 13.21, p = .001, partial ! squared = .25, 

observed power = .99. There was not a significant time main effect (all nonsignificant results for 

the IPQ variables can be viewed in Appendix F). A significant interaction between group and 

time was found, Wilks’ ! = .81, F (1, 40) = 9.41, p = .004, partial ! squared = .19, observed 

power = .85. The interaction is displayed in Figure 5. All estimated marginal means can be seen 

in Table 14. Post-hoc t-tests with Bonferroni adjusted p levels were done (p < .017 for 3 t-tests). 

Analysis revealed that the weaker symptom-identity group increased slightly in emotion but it 

was not significantly different from T1 to T4, t (1, 16) = -1.84, p = .083. The stronger symptom-

identity group results showed a significant decrease in emotions from T1 to T4, t (1, 22) = 2.57, 
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p = .017. Finally, symptom identity groups were not significantly different at T4 on emotion, t 

(1, 40) = -2.16, p =.037, considering the adjusted p level for the repeated t-test (p <.017). Means 

and SDs are shown in Table 13.  

Table 13 

Emotions T1 to T4 Between Groups 

 Mean  SD 
T1-Weaker Symptom-Identity  13.61 4.31 
T4-Weaker Symptom-Identity 15.00 3.31 

 
 Mean  SD 

T1-Stronger Symptom-Identity  19.13 4.08 
T4-Stronger Symptom-Identity 17.33 3.58 

Note. n =18 for weaker symptom-identity group, n = 24 for stronger symptom-identity group. 
Emotion measured using IPQ, rate items from 1-strongly disagree to 5-strongly agree; out of a 
possible 30. 
 
Figure 5 
 

Emotion T1 to T4 Between Groups 
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Table 14 

Estimated Marginal Means for Emotion 

Group Marginal Means 
Weaker symptom-identity  14.31 
Stronger symptom-identity  18.23 
 
Time Marginal Means 
Initiation  16.37 
3 months  16.18 
Note. n =18 for weaker symptom-identity group, n = 24 for stronger symptom-identity group. 
Emotion measured using IPQ, rate items from 1-strongly disagree to 5-strongly agree; out of a 
possible 30. 
 

Stability of Groups from T1 to T4  

Finally, based on the changes found in the IPQ means scores from T1 to T4, it became of 

interest to investigate the stability of the groups over time. To determine the constancy of the 

groups, the cluster analysis was rerun entering the time 4 variables of identity and consequences 

(same as the procedures at T1 only using the T4 scores). The new cluster analysis at T4 broke 

people into a two groups, the first had 34 participants, the second cluster having 8. The first 

cluster (n = 34) had more symptoms, more consequences and more emotions when compared to 

the weaker symptom-identity group. Frequency statistics showed that 69% of individuals 

remained in the same group while 31% of individuals changed groups. However, it is important 

to note that both groups had reduced identity, consequences, and emotion from T1. For IPQ 

scores of the T1 groups compared to T4 groups view Appendix G. For a summary of all 

significant variables as analyzed for the four main objectives, please see Table 15. 
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Table 15 

Summary of All Significantly Different Variables For Each Objective 

Primary Objectives  Secondary Objectives  
Determine the utility of 
Hobro et al.’s clustering 
model in CR initiates  

Evaluate any 
differences between 
groups on SET, CSM 
variables and HRQL at 
initiation  

Examine relationships 
between groups as well 
as SET variables      on 
adherence 

Examine the influence 
of the CR initiate 
phase on SET, CSM 
variables and HRQL   
 

Illness Perceptions 
• Identity  
• Consequences 
• Emotion 
 

 
 

• Neg. OE likely 
• Neg. OE value 
• Physical HRQL 
• Mental HRQL 
 

 

• T4 CR 
participation 
 

Group differences over 
3 months 
• Neg. OE likelihood 
• Physical HRQL 
• Mental HRQL 
 
Time effects over 3 
months   
Illness Perceptions 
• Identity  
Social Cognitions 
• SRE 
• Neg. OE likely 
HRQL 
• Physical HRQL  

 
Discussion  

Primary Objectives of the Study 

Illness perceptions. A first primary research objective was to determine whether illness 

perceptions, as defined by the CSM and measured via the related IPQ, could differentiate 

individuals in a CR initiate sample engaged in exercise therapy. The illness perceptions of 

identity and consequences have been shown to be important predictors specifically when 

investigating CR. French et al. (2006) in their meta-analysis on illness perceptions and CR found 

that participants with less negative identity and consequences were more likely to attend CR. 

Based on the findings in this past literature, and considering the unique qualities found in the 

data, a cluster model utilizing the specific dimensions of identity and consequences was logical. 
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Results from the cluster analyses used in this study differentiated individuals into two 

groups based upon their responses to the IPQ scales of identity and consequences. The weaker 

symptom-identity group expressed less identification with the symptoms of their disease and 

perceived less consequence from their illness. The stronger symptom-identity group expressed 

higher scores on both of the identity and consequence IPQ subscales. When post hoc analyses 

comparing the groups on all IPQ scales were performed, they not only differed significantly on 

the two scales that were used a priori to determine the groups, but also on level of emotion 

associated with their disease. Individuals in the weaker symptom-identity group expressed less 

emotion when compared to their stronger symptom-identity counter parts (see Table 4).   

In Hobro et al.’s (2004) chronic pain study, less emotion was seen in what they called 

their “adaptive” group. As aforementioned, the illness perceptions dimensions of identity and 

consequences have been identified as key in regards to CR in a meta-analysis on CR and illness 

perceptions (French et al., 2006). Inasmuch as this is the first time an analysis of this nature (i.e., 

cluster analysis) has been done with the IPQ in a CR initiate population, it is important to 

identify which illness perceptions distinguished any differences between the groups.  In terms of 

comparative ideas between studies, the “adaptive” group from Hobro et al. (2004) would have 

some conceptual parallels to the weaker symptom-identity group in the present study. Their 

“adaptive” group had lower consequences and less emotion, similar to the weaker symptom-

identity group seen in the present study. It is noteworthy that individuals in the stronger 

symptom-identity and weaker symptom-identity group were not different on any of the 

demographic variables (including age, length of diagnosis, length of hospital stay, or 

comorbidities) further emphasizing the difference in groups is attributable to their illness 

perceptions (data can be viewed in Appendix C, Table 18).  

SET and HRQL differences between groups at baseline.  The second primary 

objective of this study was to identify if there were possible differences between symptom-
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identity groups in social cognitions and HRQL when entering the CR program. The rationale for 

this objective stemmed from the notion that people could enter CR with differing illness 

perceptions, and that differences in these illness perceptions might also be characterized by 

differences in variables known to influence adherence (e.g., self-efficacy; outcome expectations), 

as well as health-related variables like HRQL. It was hypothesized that the weaker symptom-

identity group would have higher self-regulatory efficacy, higher positive outcome expectations, 

and lower negative outcome expectations. Additionally, it was hypothesized that the weaker 

symptom-identity individuals would have higher HRQL than the stronger symptom-identity 

group.  

There was some support found for the notion that individuals who enter CR with 

differing preconceived notions about their cardiovascular disease (i.e., illness perceptions) also 

differ in their social cognitions and perceptions of HRQL. Individuals in the weaker symptom-

identity group had significantly higher mental and physical HRQL. At the onset of CR, the 

weaker symptom-identity group expressed significantly lower likelihood of negative OEs as well 

as lower value of negative OEs than the stronger symptom-identity group. The findings in 

negative OEs are of note given that typically negative OEs are not measured and only positive 

OEs are usually seen in exercise literature.  

The distinctions between the groups upon initiation are noteworthy because a 

standardized CR program may impact differently on individuals with stronger or weaker illness 

perceptions and health-related beliefs. The distinctions observed between the groups are 

particularly interesting considering that the mean scores on many of the key variables do not 

represent extreme scores. For example in negative OEs, the mean score on likelihood was 17.81 

for the weaker-symptom identity group and 25.75 for the stronger symptom identity (out of a 

possible 63), indicating participants in both groups were both scoring below the mid-point on the 
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scale. Individuals in both groups are represented low negative outcome expectations; however, 

the weaker-symptom identity group was still significantly lower than their counterparts.   

Differences between groups were not seen for positive OE.  Both groups scored 

likelihood and value very high (complete sample showed a likelihood mean = 51.16, and a value 

mean = 53.73, out of a maximum 63). This finding has some consistency with past literature 

investigating OEs in exercise. A number of studies showed positive OEs have not consistently 

predicted exercise behavior (Brown & Conn, 1995; Wieseke, 1993; Conn, 1997; Williams et al., 

2005). The non-significant findings may emphasize the notion that most people seem to 

understand that exercise is a good behavior for them to participate in (Carter, 2006). It is possible 

that the regular description of physical activity benefits are widely accepted, however, they do 

not seem to link specifically to behavior. In a review by Dishman, Salis, and Orenstein (1985) 

they state that people seem to have positive views of exercise as a health behavior, whether they 

are actually active or not. 

 There were also no significant group differences in SRE at baseline. The mean score for 

the entire sample was 83% confidence at onset of the CR, indicating that individuals were very 

confident they were going to be able to self-regulate their CR participation. This may have been 

a result of the sample being a specific group of individuals who had signed up for a supervised 

CR program and had completed the education component (recall SRE was not measured until 2 

weeks into CR program). Maddux and Gosselin (2003) discuss that individuals who are more 

problem-focused, rather than self-focused, may have a better ability to self-regulate coping 

behavior such as exercise. It could be the case that this self-selected group is problem-focused, 

based on them taking the initiative to enroll and participate in CR. Further, a physician 

recommended that all these individuals participate in CR, indicating they knew they were 

physically capable to complete the required exercise. Lastly, the participants likely realize that 
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they are enrolled in a program where they would be well supervised by competent and helpful 

staff members.  

In regards to treatment efficacy, there were no differences between the groups at 

initiation. Individuals had a very high level of confidence in CR as a treatment (total sample 

mean = 23.89, out of a possible 30). As discussed previously, the individuals who have chosen to 

participate in CR may have resulted in the sample demonstrating a strong belief in CR success. It 

may be that if people did not believe it would work, they would not be participating at this point. 

Regardless of the no-difference finding, it is still beneficial to have measured beliefs about 

treatment efficacy in order to rule it out as a possible alternative explanation for level of 

adherence.    

 

Secondary Objectives of the Study 

Adherence. The first secondary objective of the research was to examine the CR exercise 

adherence of the two IPQ groups over the duration of a typical CR for initiates to the program (3 

months time). It was hypothesized, based on French et al.’s (2006) meta-analysis on illness 

perceptions and CR, individuals with weaker illness perceptions (i.e., weaker symptom-identity 

group) would be more adherent to the CR. This hypothesis was supported in that individuals in 

the weaker symptom-identity group participated in more CR sessions than the stronger symptom-

identity group when baseline was covaried out (see Appendix E, Table17).  

There were no significant differences seen between groups in OMPA. The reported 

minutes for OMPA were highly variable and this analysis was under powered (observed power = 

.46). It may be hypothesized that differences would have been seen if examined over a longer 

time period of time. Larger declines in OMPA have been detected over a 1-year time point, 

rather than in the 3-month intensive phase of CR (Rejeski et al., 2003).  
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Changes over 3 months of CR initiation.  Secondary objective two was to examine the 

influence of the CR initiate phase on SET, CSM variables, and HRQL. SRE showed a significant 

decrease due to a drop in the mean at final assessment. The time effect was seen regardless of 

whether the total index was considered or whether scheduling/planning and goal-setting was 

considered. This measurement was taken at the time in the program where individuals were 

completing their initiate phase of CR and it forecasts the next 2 weeks.  The participants knew 

that they were going to be less supervised and have to self-regulate their exercise more 

independently. It could be the case that individuals recognize there is more challenge associated 

with self-regulating exercise once their supervised initiate phase is completed. The decrease in 

the SRE scores could be a reflection of this switch to the next phase of their rehabilitation 

journey. However, overall the participants from both groups were fairly efficacious at time 

points throughout the program (e.g., 75 to 80% confident in their abilities to self-regulate 

activity). 

The negative OE difference between the weaker and stronger symptom-identity groups 

observed at onset was sustained throughout CR. The modest decrease in the likelihood of 

negative OEs could be somewhat expected considering the sample was a group of individuals 

engaged in a supervised exercise therapy program. CR is designed to be a positive experience 

where the staff encourages patients in an exercise program that is appropriate and beneficial for 

them. After 3 months of regular exercise participation, it is likely that people were more adjusted 

to regular exercise and thus were experiencing less sore muscles, less fatigue, and more comfort 

in an exercise setting. Further, individuals were further from their heart incident, likely resulting 

in less concern for exercise. These changes could have resulted in the decline in the likelihood of 

negative OEs.  

Significant interactions were found for both physical and mental health status. The 

stronger symptom-identity group increased both aspects of HRQL in contrast to the weaker 
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symptom-identity group whose scores remained about the same. It should be noted that the 

scores for this sample (regardless of group) are similar to those for health status for older adults 

of similar age engaged in maintenance CR (Woodgate, Brawley, & Shields, 2007). However, 

they are below normative values for asymptomatic people of similar age (Hopman et al 2000.) 

The increase in HRQL could be attributed to CR participation. After 3 months of 

participating in exercise, it was likely that individuals had more strength, better physical 

capacity, and were more fit in general. It may also be an indication of the participants having 

more time between the measurement and their heart incident. Prior to program onset, individuals 

had experienced a major physical health threat, whereas at program completion, they had some 

time to heal, recover and rehabilitate.   

Stability of the IPQ groups over time. For the IPQ variables, identity showed a 

significant decrease over the 3 months. It could be argued that individuals in general were 

experiencing less symptoms as a result of improvements in their heart condition and decreased 

cardiac risk. This is a likely explanation for the decrease in symptom-identity. However, in past 

literature investigating the CSM, it has been shown that it is not always the “healthiest” group 

that has the most beneficial illness perceptions. For example, Hobro et al. (2004) found that 

when investigating chronic pain patients, those deemed “adaptive” and “non-adaptive” were no 

differences on pain location or duration. Therefore, it was not simply the group that had more 

pain that was deemed “non-adaptive.”  Illness perceptions influence the interpretation of 

symptoms within individuals. In the current study, it may be that there was an alteration of 

participants’ perceptions and interpretation of the symptoms experienced as a function of 

attending CR. The CR program, specifically the education component, provides participants with 

information regarding understanding of the heart and their condition. There may have been some 

change in the participants’ symptom interpretations through the education received in CR.   
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Regarding the significant interactions reported for the health status variables of physical 

and mental HRQL, the stronger symptom-identity group had more to gain in terms of their 

physical HRQL scores because of their lower physical health status reported at baseline. Given 

their lower starting physical health status, the stronger symptom-identity group may have 

perceived better health at 3 months due to their physical fitness improvement over time and any 

reduction in symptoms. By contrast, the weaker identity group had fewer reported symptoms and 

higher perceived physical health status at onset, leaving less overall “room” to alter their 

perceptions after 3 months, regardless of physical fitness improvement. The interaction may also 

be a result of regression toward the mean. The mental health status interaction was weak and 

may also be as illustrated by Figure 2, a case of regression toward the mean. No speculation is 

offered to explain this effect. 

Regarding the significant interactions reported for the IPQ variables, the decrease in 

symptom reporting by the stronger symptom-identity group was also likely due to their physical 

improvement over time. Note that the number of reported symptoms of both groups was not 

high, even at onset, but the stronger symptom group had a greater number of symptoms to “lose” 

(i.e., following the adage of “those who are worst off have the most to gain”). The weaker 

symptom-identity group did not change. The interaction for emotion was considerably weaker 

and as illustrated by Figure 4, may have been a case of regression toward the mean. Thus, no 

speculation is offered for that reported effect. 

 

Strengths, Limitations, and Future Directions 

Strengths. This study had a number of strengths. The first was the strong theoretical base 

for the study. A framework from two key theories was used for studying CR. Variables measured 

were based on these theories, providing a solid reasoning for including and measuring those 

specific constructs. Further, this study used a complementary theoretical approach as 
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recommended by Leventhal and Mora (2005), where a bottom-up (CSM: Leventhal et al., 1980) 

and a top-down theory (SET: Bandura, 1997) were applied. The study was based on these 

theories, reviews, and meta-analyses in applicable research areas such as illness perceptions 

(French, et al., 2006), CR attendance (Cooper, et al., 2002), self-efficacy in CR (Woodgate & 

Brawley, 2008) and outcome expectations (Williams et al., 2005). Also, this background 

encouraged the study of variables not previously examined in regard to participants engaged in 

initial CR exercise therapy specifically, and exercise psychology, generally.  For example, the 

study investigated negative OEs of exercise, rather than the typical approach of only measuring 

positive OEs (Williams et al., 2005). Another distinctive component was the utilization of cluster 

analysis to group CR patients’ illness perceptions as per the approach taken by Hobro et al. 

(2004).  

 Further strengths include CR initiates being observed and measured prospectively as they 

engaged in the standard 3 months of initiate CR.. This provided the opportunity to examine 

variables over time and consider any changes in measured variables. Also, when possible, the 

utilization of reliable, published measures from past literature offered valid means to obtain 

meaningful and relevant responses from participants with respect to the variables under 

investigation.  

Limitations. As with any research study, this project had limitations. The study was 

under powered on many of the key variables and a larger sample size may have provided more 

insight into the concepts being investigated. The sample was a specific group of volunteer 

individuals who were all recommended to CR, chose to sign up and attend. These particular 

characteristics limit the generalizability of the results. For example, those individuals 

recommended for CR but who did not enroll may have had different illness perceptions as well 

as other differences in social cognitive measures. A consequence of only studying enrollees is 
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that the findings are not generalizable to individuals who were recommended to CR but did not 

enroll.  

Future Research. Numerous recommendations for future research can be made based 

upon the results of this preliminary study. One extension of this study would be to examine CR 

patients who are recommended to CR but who do not enroll, beginning at their discharge from 

the hospital post heart incident. Measuring people at this earlier stage just prior to their decision 

to participate in CR would determine if a certain aspect of illness perceptions (e.g., strong 

symptom-identity and consequences of disease) would be related to those individuals who did 

and did not enroll in CR. The early measurement of IPQ at hospital discharge might enable such 

a comparison. Furthermore, insight into the differences between individuals who did and did not 

enroll may begin to provide understanding about those individuals’ cognitions. Such information 

might be useful in developing “readiness interventions” for those eligible individuals reluctant to 

enroll in CR (e.g., Woodgate & Brawley, 2008). 

Had the sample for this study been notably larger, it would have been of interest to enter 

all illness perception dimensions into the clustering model. However, based on the smaller 

sample size and low power, it was necessary to determine, on the basis of past research and CSM 

theory, which illness perceptions to enter a priori.  In a future study, entering all dimensions into 

the cluster analysis (rather than choosing a priori) would allow the cluster analysis to 

differentiate on the basis of all dimensions. This may demonstrate which specific dimensions 

seem to be of importance for the clustering of CR initiates.  

Based on the imbalance of men and women seen enrolled in this and other CR studies, it 

may be of interest to specifically recruit an equal sample of men and women to provide 

opportunity for cross-gender comparisons (Ades, Waldmann, Polk, & Coflesky, 1992). Having a 

balanced sample of men and women could show whether the cluster analysis procedures utilized 

in this study would create groups with equal number of men and women or if the stronger or 
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weaker illness perception group would have differences in regards to gender. This could also 

allow for gender comparisons on the other variables of interest such as OEs for CR initiates.  

Another research direction that might speak to the generalizability of the CSM would be 

to examine the illness perceptions cluster model in other diseased populations to determine if the 

same dimensions of the IPQ continue to group individuals from differing populations. It would 

be particularly interesting to further investigate exercising individuals who have regularly 

occurring or chronic symptoms such as arthritis or asthma, versus individuals who have disorders 

that have few regular symptoms, such as hypertension or osteoporosis. Assessing these differing 

populations would be necessary to determine if the clustering of groups by IPQ-assessed CSM 

variables is more generalizable.   

 In regards to SET, further investigation of negative OEs in individuals with chronic 

disease who also exercise may be informative. Negative OEs have been under-researched in the 

exercise literature, particularly any negative OEs that might predict exercise behavior. Also, 

further research is necessary to determine if negative symptom OEs are more prominent in 

disease populations, or if OEs generally have the same function in healthy populations (i.e., 

disincentive to exercise).  

Finally, research is also needed to continue to understand the effectiveness of applying 

both a top-down and bottom-up theoretical approach in the same study in future health 

investigations. For example, there is a need to verify complementary theoretical findings (e.g. 

does clustering based on the CSM also reflect predictable differences in SET variables?) and 

there is a related need to confirm the usefulness of this theoretical approach in studies of special 

populations.  
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Appendix A 

Internal Reliabilities for All Scales  

Table 16 
 
Internal Reliabilities of Scales Used in Analysis at Time 1-Time 4 

Scale   Initiation of 
program 

2 weeks 
  

6 weeks 
  

12 weeks 
  

IPQ-Consequences 0.77 Not assessed Not assessed 0.66 
IPQ-Emotion 0.88 Not assessed Not assessed 0.80 

Positive OE Likelihood 0.84 0.88 0.84 0.77 
Positive OE Value 0.85 0.89 0.86 0.78 

Negative OE Likelihood 0.76 0.72 0.79 0.67 
Negative OE Value 0.88 0.87 0.89 0.80 

SRE Not assessed 0.94 0.97 0.98 
Treatment Efficacy 0.81 Not assessed Not assessed 0.77 

HRQL-physical 0.89 Not assessed Not assessed 0.85 
HRQL-mental 0.83 Not assessed Not assessed 0.75 

Note. All scores are Cronbach’s Alphas. The IPQ construct of Identity does not have a 
Cronbach’s Alpha because it does not have a scale, rather a number symptoms that the 
participants check Yes or No as to whether they relate to their disease or not.  
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Appendix B 

 

Illness Perception Statistics Between Groups at T1 

Table 17 
 
Illness Perceptions Comparisons of Groups at Time 1 

IPQ Dimension Mean weaker 
 symptom-

identity group 

Mean stronger 
symptom-

identity group 

F p 

Identity 2.95 6.86 28.25 .0001* 
Timeline-Acute/Chronic 19.86 21.23 0.98 0.33 

Consequences 16.19 22.57 69.15 .0001* 
Personal Control 25.10 25.32 0.10 0.75 

Treatment Control 19.29 19.42 0.61 0.85 
Illness Coherence 19.04 19.21 0.03 0.87 
Timeline-Cyclical 9.05 9.17 0.03 0.87 

Emotion 13.48 19.07 23.51 .0001* 
Note. * Indicates significant difference between 1-weaker symptom-identity group & 2-stronger 
symptom-identity group at p <  .0001. 
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Appendix C 
 

Demographics Between Groups at T1 

Table 18a 

Demographic Information Displayed in Groups 
 Group Mean SD 
Length of diagnosis (months) 1 5.67 15.44 
 2 15.80 33.02 
 Total 11.46 27.17 
Length of hospital stay (days) 1 8.33 7.62 
 2 7.04 4.08 
 Total 7.59 5.82 
Age 1 64.05                 9.39   
 2 60.14 9.67 
 Total 61.82 9.30 
Number of comorbidities 1 0.62 0.81 
 2 0.39 0.50 
 Total 0.49 0.65 

Note. 1-weaker symptom-identity group & 2-stronger symptom-identity. 
 
Table 18b 
Categorical Variable Demographics 
 Weaker 

symptom-
identity group 
(%) 

Stronger 
symptom-
identity group 
(%) 

Smoker 10 4 
Male 81 82 
Working 33 25 



  

60 

  

 

Appendix D 
 

Statistics on Outcome Variables Between Groups at T1  

Table 19 

Statistics on Outcome Variables Displayed in Groups  
 Group Mean  SD  
Pos. OE Likely 1 53.19 6.56 

 2 49.64 9.75 

 Total 51.16 8.63 

Pos. OE Value 1 53.33 8.18 

 2 54.04 7.09 

 Total 53.74 7.50 

Neg. OE Likely* 1 20.29 8.54 

 2 27.54 11.38 

 Total 24.43 10.79 

Neg. OE Value* 1 17.81 12.99 

 2 25.75 11.81 

 Total 22.35 12.83 

Treatment Efficacy 1 23.95 3.81 

 2 23.82 2.13 

 Total 23.88 2.93 

Mental HRQL* 1 78.39 8.29 
 2 62.74 15.86 
 Total 69.45 15.20 
Physical HRQL* 1 69.48 16.66 
 2 50.95 16.72 
 Total 58.90 18.92 
 
Note. * Indicates significant difference at T1 between 1-weaker symptom-identity group & 2-
stronger symptom-identity group at p < .05 
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Appendix E 

 

Tables for Significantly Different Variables 

CR Minutes 

SET Variables  

HRQL Variables 

IPQ Variables 
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Table 20a 

CR Minutes (Sqrt Transformed) Over 12-week Period (Divided Into Groups) 
Time point Group              Mean                 SD 
2 weeks* 1 7.51 5.22 
 2 8.12 5.49 
 Total 7.86 5.32 
6 weeks 1 8.28 6.38 
 2 8.05 6.84 
 Total 8.15 6.57 
12 weeks* 1 7.46 6.37 
 2 4.45 6.27 
 Total 5.74 6.42 
 
Table 20b 

CR Minutes (Raw Data) Over 12-week Period (Divided Into Groups) 
     Time point Group Mean SD 
2 weeks 1 82.11 68.13 
 2 94.75 69.53 
 Total 89.33 68.39 
6 weeks 1 107.00 94.48 
 2 109.58 108.13 
 Total 108.48 101.30 
12 weeks* 1 93.89 87.66 
 2 57.50 92.85 
Total Total 73.10 91.41 
Note. n = 18 for 1-weaker symptom-identity group, n = 24 for 2-stronger symptom-identity 
group. CR was measured in total minutes of cardiac rehabilitation participation per week. 
 * Indicates significant difference between 1-weaker symptom-identity group & 2-stronger 
symptom-identity group at p <. 05 (when controlling for baseline). 
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Tables for Significant Results-SET variables 

Table 21 

SRE Over 12-week Period (Divided Into Groups) 
     Time point Group Mean Std. Deviation 
2 weeks* 1 83.80 12.19 
 2 82.41 11.71 
 Total 83.01* 11.79 
6 weeks 1 83.00 12.59 
 2 74.51 21.15 
 Total 78.15 18.29 
12 weeks* 1 78.41 19.52 
 2 70.15 23.03 
 Total 73.69* 21.74 
Note. n = 18 for 1-weaker symptom-identity group, n = 24 for 2-stronger symptom-identity 
group. SRE was measured using a 0-100% confidence scale for 15 self-regulation items. 
 * p < .05.   
           
Table 22 

Planning/scheduling SRE Over 12-week Period (Divided Into Groups) 
     Time point Group Mean Std. Deviation 
2 weeks* 1 83.13 13.29 
 2 81.54 15.25 
 Total 82.22 14.30 
6 weeks 1 81.88 13.74 
 2 75.63 20.45 
 Total 78.30 17.97 
12 weeks* 1 77.85 21.21 
 2 66.17 26.88 
 Total 71.18 25.02 
Note. n =18 for 1-weaker symptom-identity group, n = 24 for 2-stronger symptom-identity 
group. SRE was measured using a 0-100% confidence scale for 8 self-regulation items. 
 * p < .05.   
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Table 23 

Goal Setting SRE Over 12-week Period (Divided Into Groups) 
     Time point Group Mean Std. Deviation 
2 weeks* 1 85.15 12.09 
 2 84.15 12.41 
 Total 84.58 12.13 
6 weeks 1 82.78 14.38 
 2 75.69 18.57 
 Total 78.73 17.08 
12 weeks* 1 78.33 19.58 
 2 73.61 23.47 
 Total 75.64 21.76 
Note. n =18 for 1-weaker symptom-identity group, n = 24 for 2-stronger symptom-identity 
group. SRE was measured using a 0-100% confidence scale for 3 self-regulation items. 
 * p < .05.  
 

Table 24 

Likelihood of Negative OEs Over 12-week Period (Divided Into Groups) 
     Time point Group Mean Std. Deviation 
Initiation of Program*  1 19.72 8.41 
 2 29.08 11.52 
 Total 25.07 11.21 
2 weeks* 1 17.23 7.45 
 2 24.96 7.79 
 Total 21.65 8.49 
6 weeks* 1 24.61 11.73 
 2 23.83 9.60 
 Total 24.17 10.43 
12 weeks 1 19.00 8.57 
 2 24.42 10.41 
 Total 22.10 9.93 
Note. n =18 for 1-weaker symptom-identity group, n = 24 for 2-stronger symptom-identity 
group. Likelihood of OEs were measured on a scale from 1-very unlikely to 9-very likely. 
 * p < .05.  
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Tables for Significant Results-HRQL 
Table 25 

Physical HRQL Over 12-week Period (Divided Into Groups) 
Time point Group Mean Std. Deviation 
Initiation of Program*  1* 69.48 16.66 
 2* 50.95 16.72 
 Total 58.90 18.92 
12 weeks* 1 70.78 15.31 
 2 61.75 16.26 
 Total 65.62 16.31 
Note. n = 18 for 1-weaker symptom-identity group, n = 24 for 2-stronger symptom-identity 
group. HRQL measured using SF-36, score out of 100. 
 * p < .05.  
 

Table 26 

Mental HRQL Over 12-week Period (Divided Into Groups) 
Time point Group Mean Std. Deviation 
Initiation of Program  1* 78.39 8.29 
 2* 62.74 15.86 
 Total 69.45 15.20 
2 weeks 1 72.20 12.89 
 2 66.72 14.24 
 Total 69.07 13.79 
Note. n = 18 for 1-weaker symptom-identity group, n = 24 for 2-stronger symptom-identity 
group. HRQL measured using SF-36, score out of 100. 
 * p < .05.  
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Tables for Significant Results-IPQ variables 

Table 27 
 
Identity Over 12-week Period  
Time point Group Mean Std. Deviation 
Initiation of Program*  1* 2.95 1.75 
 2* 6.85 3.00 
 Total 5.18 5.18 
12 weeks* 1 3.00 2.91 
 2 4.71 2.71 
 Total 3.98 2.89 
Note. n = 18 for 1-weaker symptom-identity group, n = 24 for 2-stronger symptom-identity 
group. Identity measured using IPQ; total number of symptoms related to their illness. 
 * p < .05.  
 
Table 28 
 
Consequences Over 12-week Period (Divided Into Groups) 
Time point Group Mean Std. Deviation 
Initiation of Program  1* 16.17 3.29 
 2* 22.57 2.30 
 Total 19.81 4.20 
12 weeks 1 17.39 2.70 
 2 21.79 2.45 
 Total 19.91 3.36 
Note. n = 18 for 1-weaker symptom-identity group, n = 24 for 2-stronger symptom-identity 
group. Consequences measured using IPQ, rate items from 1-strongly disagree to 5-strongly 
agree; out of a possible 30. 
 * p < .05.  
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Table 29 
 
Emotion Over 12-week Period (Divided Into Groups) 
Time point Group Mean Std. Deviation 
Initiation of Program  1* 13.61 4.31 
 2* 19.13 4.08 
 Total 16.77 4.97 
12 weeks 1 15.00 3.31 
 2 17.33 3.58 
 Total 16.33 3.62 
Note. n = 18 for 1-weaker symptom-identity group, n = 24 for 2-stronger symptom-identity 
group. Emotion measured using IPQ, rate items from 1-strongly disagree to 5-strongly agree; 
out of a possible 30. 
 * p < .05.  
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Appendix F 
 

Non-Significant Results 
 

Self-Regulatory Efficacy 

Planning/Scheduling SRE 

Goal Setting SRE 

Barrier Coping SRE 

Likelihood of Negative OEs 

Value of Negative OEs 

Likelihood of Positive OEs 

Value of Positive OEs 
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Self-regulatory efficacy. No significant differences were found between 2 weeks and 12 

weeks, p = .14, or 6 weeks and 12 weeks, p = .21. There was not a significant difference between 

groups when pooling SRE over time F (1, 40) = 2.13, p = .15, partial ! squared =.05, observed 

power =.30. There was also not a significant interaction between group and time, Wilks’ ! = .95, 

F (2, 39) =1.09, p = .35, partial ! squared = .05, observed power = .23 (means and SD displayed 

in Table 21). 

Planning/Scheduling SRE. ANOVAR analyses revealed no significant difference 

between groups, F (1, 40) = 1.85, p = .18, partial ! squared =.04, observed power =.26. There 

was no significant group by time interaction, Wilks’ ! = .95, F (1, 40) =1.07, p = .35, partial ! 

squared = .05, observed power = .22 (means and SD displayed in Table 22).   

Goal setting SRE. ANOVAR analyses revealed no significant difference between 

groups, F (1, 40) =1.09, p = .30, partial ! squared = .03, observed power = .18.  There was no 

significant group by time interaction, Wilks’ ! = .98, F (1, 40) = .49, p = .62, partial ! squared = 

.02, observed power = .12. There was no significant difference between 6 and 12 weeks, p = .30, 

or 2 and 6 weeks, p = .08 (means and SD displayed in Table 23). 

Barrier coping SRE. ANOVAR analyses revealed no significant difference between 

groups, F (1, 40) = .97, p = .33 partial ! squared = .02, observed power = .16, and no significant 

time main effect, Wilks’ ! = .86, F (2, 39) = 3.20, p = .05, partial ! squared = .14, observed 

power =.58. There was no significant group by time interaction, Wilks’ ! = .99, F (1, 40) = .31, p 

= .74, partial ! squared = .02, observed power = .10 (means and SD displayed in Table 30). 
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Table 30 

Barrier Coping SRE Over 12-week Period (Divided Into Groups) 
     Time point Group Mean Std. Deviation 
2 weeks 1 84.15 12.87 
 2 82.87 9.10 
 Total 83.42 10.75 
6 weeks 1 85.42 10.89 
 2 80.42 13.28 
 Total 82.56 12.43 
12 weeks 1 79.58  17.70 
 2 75.52  19.71 
 Total 77.26  18.76 
 
Note. n = 18 for 1-weaker symptom-identity group, n = 24 for 2-stronger symptom-identity 
group. SRE was measured using a 0-100% confidence scale for 4 self-regulation items. 
 

Likelihood of negative outcome expectations. There was no significant group by time 

interaction, Wilks’ ! = .83, F (3, 38) = 2.59, p = .07, partial ! squared =.17, observed power = 

.59 (means and SD displayed in Table 24). 

Value of negative outcome expectations. ANOVAR revealed no significant group main 

effect, F (1, 40) = 2.56, p = .12, partial ! squared = .06, observed power = .35 and no significant 

time main effect Wilks’ ! = .89, F (3, 38) =1.57, p = . 21, partial ! squared = .11, observed 

power = .38. Additionally, there was not a group by time interaction, Wilks’ ! = .87, F (3, 38) = 

1.90, p = .15, partial ! squared = .13, observed power =.45 (means and SD displayed in Table 

31). 
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 Table 31 

Value of Negative OEs Over 12-week Period (Divided Into Groups) 
     Time point Group Mean Std. Deviation 
Initiation of Program  1 19.22 13.44 
 2 27.17 12.16 
 Total 23.76 13.19 
2 weeks 1 18.18 14.06 
 2 22.54 9.42 
 Total 20.67 11.69 
6 weeks 1 19.44 12.08 
 2 23.79 11.85 
 Total 21.93 12.00 
12 weeks 1 19.67 11.71 
 2 20.38 9.07 
 Total 20.07 10.15 
Note. n = 18 for 1-weaker symptom-identity group, n = 24 for 2-stronger symptom-identity 
group. Value of OEs were measured on a scale from 1-not distressing to me at all to 9-very 
distressing to me.  

  

Likelihood of positive outcome expectations. ANOVAR revealed no significant group 

main effect, F (1, 40) = .01, p = .93, partial ! squared =.00, observed power = .05 or time main 

effect, Wilks’ ! = .93, F (3, 38) = .94, p = . 43, partial ! squared = .07, observed power = .24. 

There was not an interaction, Wilks’ ! = .82, F (3, 38) =2.71, p = .06, partial ! squared =.18, 

observed power = .61. 
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Table 32 
 
Likelihood of Positive OEs Over 12-week Period (Divided Into Groups) 
Time point Group Mean Std. Deviation 
Initiation of Program  1 54.11 6.53 
 2 48.88 9.68 
 Total 51.12 8.78 
2 weeks 1 49.36 12.01 
 2 51.42 8.50 
 Total 50.54 10.07 
6 weeks 1 48.00 10.73 
 2 51.35 5.95 
 Total 49.92 8.39 
12 weeks 1 51.72 5.19 
 2 52.25 7.97 
 Total 52.02 6.85 
 Total 20.07 10.15 
Note. n = 18 for 1-weaker symptom-identity group, n = 24 for 2-stronger symptom-identity 
group. Likelihood of OEs were measured on a scale from 1-very unlikely to 9-very likely; out of a 
possible 63.   
   
 

Value of positive outcome expectations. ANOVAR revealed no significant group main 

effect, F (1, 40) = .97, p = .33, partial ! squared = .02, observed power = .16 or time main effect 

Wilks’ ! = .90, F (3, 38) = 1.363, p = . 269, partial ! squared = .097, observed power = .333. 

There was not an interaction, Wilks’ ! = .94, F (3, 38) = .86, p = .47, partial ! squared = .06, 

observed power = .22 (means and SD displayed in Table 33).  
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Table 33 

Value of Positive OEs Over 12-week Period (Divided Into Groups) 
Time point Group Mean Std. Deviation 
Initiation of Program  1 53.67 8.77 
 2 53.38 7.3 
 Total 53.50 7.87 
2 weeks 1 50.25 11.21 
 2 52.83 8.57 
 Total 51.73 9.74 
6 weeks 1 50.33 11.10 
 2 53.35 5.85 
 Total 52.06 8.52 
12 weeks 1 50.17 7.43 
 2 52.92 7.34 
 Total 51.74 7.42 
Note. n =18 for 1-weaker symptom-identity group, n = 24 for 2-stronger symptom-identity 
group. Value of OEs were measured on a scale from 1-not at all valuable to 9-highly valuable. 
  
 

Non-Significant Results-Adherence 

Outside moderate plus physical activity participation. An ANCOVA was used to 

investigate OMPA adherence at T4, with the baseline CR participation as a covariate. The 

ANCOVA significant showed no significant difference between groups F (1, 39) = 2.35, p = .13, 

partial ! squared = .06, observed power = .32 (means and SD displayed in Table 34). 
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Table 34 

OMPA Values Over 12-week Period 

Measurement 
Time point Group         Mean Std. Deviation 
2 weeks 1 62.07 43.87 
 2 74.69 51.13 
 Total 69.28 48.01 
6 weeks 1 85.00 65.49 
 2 117.50 95.68 
 Total 103.57 84.73 
12 weeks 1 65.42 34.30 
 2 101.88 84.27 
 Total 86.25 69.32 
Note. n = 18 for 1-weaker symptom-identity group, n = 24 for 2-stronger symptom-identity 
group. OMPA+ was measured in total minutes of moderate and vigorous PA reported in the 
GLTEQ. 
  
 
 

Non-Significant Results-HRQL 

Mental HRQL. Analysis showed no significant time main effect for mental HRQL, 

Wilk’s "  = .85, F(1, 40) = 7.06, p = .567, partial ! squared = .01, observed power = .09. (means 

and SD displayed in Table 24). 

 

Non-Significant Results-IPQ variables  

Consequences. There was no significant main effect for time found, Wilks’ ! = .99, F (1, 

40) = .23, p = .63, partial ! squared = .01, observed power = .07. 

Emotion. There was no significant main effect for time, Wilks’ ! = .99, F (1, 40) = .15, p 

= .70, partial ! squared = .04, observed power = .07. 
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Appendix G 
Variables Compared When Groups Formed with Variables at T1 and T4  

Table 35 

Variables Compared When Groups Formed at T1 and T4 

 Group N in group Mean SD 
T1 Cons. 1 18 16.17 3.29 
 2 24 22.54 2.30 
 Total 42 19.81 4.20 
T4 Cons.  1 8 15.00 1.69 
 2 34 21.06 2.49 
 Total 42 19.91 3.36 

 
 Group N in group Mean SD 

T1 Identity 1 18 2.95 1.75 
 2 24 6.86 3.00 
 Total 42 5.18 3.19 
T4 Identity  1 8 .75 1.39 
 2 34 4.74 2.62 
 Total 42 3.98 2.89 
Note. 1-weaker symptom-identity group, 2-stronger symptom-identity group. Identity measured 
using IPQ; total number of symptoms related to their illness. Consequences measured using IPQ, 
rate items from 1-strongly disagree to 5-strongly agree; out of a possible 30. Emotion measured 
using IPQ, rate items from 1-strongly disagree to 5-strongly agree; out of a possible 30. 
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Appendix H 
Study Forms and Measures 

   
Study Consent Form 

 
Consent Form for Participating in 
Cardiac Rehabilitation Research 

 
You are invited to participate in a research project investigating your feelings about your illness 
and cardiac rehabilitation. Please read this form carefully and feel free to ask any questions you 
might have. 
 
This study is being conducted by Tara J. Anderson, through the College of Kinesiology at the 
University of Saskatchewan, as well as Dr. Larry Brawley, Canada Research Chair; Tier 1, 
College of Kinesiology, University of Saskatchewan. Tara Anderson can be contacted at (306) 
966-1123.  
 
The purpose of the study is to understand how your thoughts and feelings about your illness 
relate to your experience at cardiac rehabilitation. As a participant in this study, you will take 
part in 4 surveys at four separate time points: prior to starting exercise, after 2 weeks, after 6-8 
weeks and again 3 months later. Completing the first and fourth questionnaires will take 
approximately 40 minutes each of your time. The second and third questionnaires should only 
take approximately 15 minutes. This study will be carried out at the Saskatoon Field House 
through the Saskatoon Health Region Cardiac Rehabilitation Program. The questionnaires will 
be provided to you to be completed on-site and given back to the researcher. Dates and times of 
questionnaire completion will be at your convenience. The researcher will contact you using the 
telephone number you provide. The information obtained from this research may help in 
directing cardiac rehabilitation programs in the future to provide more benefit to the participants.  
 
All information collected from participants in this study will be reported in group form in any 
report, publication, or presentation resulting from this study. There are no known risks associated 
with participation in this study aside from the normal known risk associated with exercise. There 
is no guarantee that you will personally benefit from your involvement. The data will be kept for 
a period of five years and will be securely stored in a locked office in our research laboratory. 
When the data is no longer required it will be destroyed. Confidentiality will be respected. No 
information that discloses your identity will be released or published. 
 
Your participation is voluntary, and you can answer only those questions that you are 
comfortable with. The information that is shared will be held in strict confidence and discussed 
only with the research team. You may withdraw from the research project for any reason, at any 
time, without penalty of any sort. No one will be upset or disappointed if you choose to 
withdraw. Your care in the cardiac rehabilitation program is not associated with your 
participation in this study.  If you withdraw from the research project at any time, any data that 
you have contributed will be destroyed at your request. If you have any questions concerning the 
research project, please feel free to ask at any point; you are also free to contact the researcher at 
the number provided if you have other questions. This research project has been approved on 
ethical grounds by the University of Saskatchewan Behavioural Research Ethics Board on (insert 
date). Any questions regarding your rights as a participant may be addressed to that committee 
through the Ethics Office (306-966-2084). Out of town participants may call collect. 
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Your signature states that: “I have read and understood the description provided; I have 
had an opportunity to ask questions and if I had questions, they have been answered. I 
consent to participate in the research project, understanding that I may withdraw my 
consent at any time, without any penalty. A copy of this Consent Form has been given to 
me for my records.” 
 
________________________________ (Date) 
 
_______________________________   (Name of Participant) 
 
________________________________ (Signature of Participant)  
 
_______________________________ (Signature of Researcher) 
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Study Questionnaire Package Including All Scales 
 

 
 
 

(Filled in by researcher) 
 

QUESTIONNAIRE PACKAGE # ____ 
 

Thank you for your willingness to participate in this study. This questionnaire should take you 
approximately 40 minutes to complete. Please take the time to read carefully and answer each 
question honestly. If you feel uncomfortable answering any question, you may choose to skip over 
it if you wish. If you have any questions at all, please feel free ask at anytime. 
Postal Code:_____________      Date:_________/2009 
 
Gender:  Male              Female                                 
                            
Age: ____ years old  
 
Do you currently smoke?        Yes                No 
 
What is your current marital status?  Married         Single      Widowed/divorced 
 
How long ago were you diagnosed with your current heart condition?________ 
 
Did you spend time in the hospital?     Yes                No 
  If yes, How many days were you hospitalized for? __________ 
 
Are you currently:  Working  Retired  On leave 

If you circled on leave, When do you plan to return to work? __________ 
 
Please list any other diseases conditions that a doctor has ever diagnosed you with (For example, 
Stroke, Diabetes, Arthritis, etc.): 
___________________________ 
___________________________ 
___________________________ 
___________________________ 
___________________________ 

CODE: 
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PHYSICAL ACTIVITY PARTICIPATION 
       We are interested in the types of activities you participate in outside of the cardiac 
rehabilitation program. During a typical 7-Day period (a week), how many times on the average 
do you do the following kinds of exercise for more than 15 minutes during your free time (write 
on each line the appropriate number). For example, if you did 15 minutes of dancing and 15 
minutes of walking every week, you would write 2 on the moderate line.  
             
            Times Per Week 
a) STRENUOUS EXERCISE 
(HEART BEATS RAPIDLY)       __________ 
(e.g., brisk walking, very light jogging, swimming 
or something similar to these activities)  
 
b) MODERATE EXERCISE 
(NOT EXHAUSTING)        __________ 
(e.g., walking, easy bicycling,  
dancing or something similar to these activities) 
 
c) MILD EXERCISE 
(MINIMAL EFFORT)        __________ 
(e.g., bowling, slow walking, house work 
or something similar to these activities) 

 
 
2. During a typical 7-Day period (a week), in your leisure time, how often do you engage in any 
regular activity long enough to work up a sweat (heart beats rapidly)?  
 1.  Often _______ 2. Sometimes _______ 3. Rarely/Never _______ 
  

 
CARDIAC REHABILITATION PARTICIPATION 

 
On average, How many days per week have you been attending cardiac rehabilitation at the Field  
House? ________ days 
 
One an average day of cardiac rehabilitation, how long do you participate in exercise while at the 
Field House? ________ minutes 



  

80 

  

 

YOUR VIEWS ABOUT YOUR ILLNESS 
Listed below are a number of symptoms that you may or may not experience.  
 
1) Please indicate by circling Yes or No, whether you have experienced these symptoms since 
diagnosis of your heart condition 
2) Next, please indicate whether you believe that these symptoms are related to your heart 
condition. 
 
Please circle either Yes or No under both columns for each symptom.  
     
               I have experienced this           This symptom is   
              since my heart condition          related to my illness 
______________________________________________________________________________ 
Example:  

Nausea    Yes     No    Yes   No 

 

Pain      Yes     No    Yes   No  

Nausea    Yes     No     Yes   No 

Shortness of breath   Yes    No     Yes   No 

Weight Loss/Gain  Yes    No     Yes   No 

Fatigue    Yes    No     Yes   No 

Stiffness    Yes     No     Yes   No 

Physical limitation  Yes     No     Yes   No 

Headaches    Yes     No     Yes   No  

Discomfort    Yes     No     Yes   No 

Sleep Difficulties   Yes    No     Yes   No 

Dizziness     Yes    No     Yes   No 

Loss of Strength  Yes    No     Yes   No  
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VIEWS ABOUT YOUR HEART CONDITION 
We are interested in your own personal views of how you now see your current heart condition. 
Thinking about your feelings today, prior to initiation of cardiac rehabilitation, please indicate 
how much you agree or disagree with the following statements about your illness by circling the 
most appropriate instruction.  
 
1) My heart condition will last a short time 
Strongly       Neither Agree        Strongly 
Disagree         Disagree            nor Disagree             Agree          Agree 
 
2) My heart condition is likely to be permanent rather than temporary 
Strongly       Neither Agree        Strongly 
Disagree         Disagree            nor Disagree             Agree          Agree 
 
 
3) My heart condition will last for a long time 
Strongly       Neither Agree        Strongly 
Disagree         Disagree            nor Disagree             Agree          Agree 
     
4) This heart condition will pass quickly 
Strongly       Neither Agree        Strongly 
Disagree         Disagree            nor Disagree             Agree          Agree 
 
5) I expect to have this heart condition for the rest of my life 
Strongly       Neither Agree    Strongly 
Disagree         Disagree              nor Disagree           Agree      Agree 
     
6) My heart condition is a serious condition 
Strongly       Neither Agree        Strongly 
Disagree         Disagree             nor Disagree             Agree          Agree 
 
7) My heart condition has major consequences on my life 
Strongly       Neither Agree        Strongly 
Disagree         Disagree             nor Disagree             Agree          Agree 
 
8) My heart condition is easy to live with 
Strongly       Neither Agree        Strongly 
Disagree         Disagree             nor Disagree             Agree          Agree 
 
9) My heart condition strongly affects the way others see me 
Strongly       Neither Agree        Strongly 
Disagree         Disagree             nor Disagree             Agree          Agree 
     
10) My heart condition has serious financial consequences 
Strongly       Neither Agree        Strongly 
Disagree         Disagree             nor Disagree             Agree          Agree 
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11) My heart condition causes difficulties for those who are close to me 
Strongly       Neither Agree        Strongly 
Disagree         Disagree             nor Disagree             Agree          Agree 
     
12) There is a lot that I can do to control my symptoms 
Strongly       Neither Agree        Strongly 
Disagree         Disagree             nor Disagree             Agree          Agree 
     
13) What I do can determine whether my heart condition gets better or worse 
Strongly       Neither Agree        Strongly 
Disagree         Disagree             nor Disagree             Agree          Agree 
 
14) The course of my heart condition depends on me 
Strongly       Neither Agree        Strongly 
Disagree         Disagree             nor Disagree             Agree          Agree 
     
15) Nothing I do will affect my heart condition 
Strongly       Neither Agree        Strongly 
Disagree         Disagree             nor Disagree             Agree          Agree 
    
16) I have the power to influence my heart condition 
Strongly       Neither Agree        Strongly 
Disagree         Disagree            nor Disagree             Agree          Agree 
     
17) My actions will have no affect on the outcome of my heart condition 
Strongly       Neither Agree        Strongly 
Disagree         Disagree             nor Disagree             Agree          Agree 
 
18) My heart condition will improve in time 
Strongly       Neither Agree        Strongly 
Disagree         Disagree             nor Disagree             Agree          Agree 
     
19) There is very little that can be done to improve my heart condition 
Strongly       Neither Agree        Strongly 
Disagree         Disagree             nor Disagree             Agree          Agree 
 
20) Cardiac rehabilitation will be effective in curing my heart condition 
Strongly       Neither Agree        Strongly 
Disagree         Disagree            nor Disagree             Agree          Agree 
 
21) Negative effects of my heart condition can be  
prevented (avoided) by cardiac rehabilitation  
Strongly       Neither Agree        Strongly 
Disagree         Disagree            nor Disagree             Agree          Agree 
 
22) Cardiac rehabilitation can control my heart condition 
Strongly       Neither Agree        Strongly 
Disagree         Disagree            nor Disagree             Agree          Agree 
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23) There is nothing that can help my condition 
Strongly       Neither Agree        Strongly 
Disagree         Disagree             nor Disagree             Agree          Agree 
 
24) The symptoms of my condition are puzzling to me 
Strongly       Neither Agree        Strongly 
Disagree         Disagree            nor Disagree             Agree          Agree 
 
25) My heart condition is a mystery to me 
Strongly       Neither Agree        Strongly 
Disagree         Disagree            nor Disagree             Agree          Agree 
 
26) I don't understand my heart condition 
Strongly       Neither Agree        Strongly 
Disagree         Disagree            nor Disagree             Agree          Agree 
     
27) My heart condition doesn't make any sense to me 
Strongly       Neither Agree        Strongly 
Disagree         Disagree            nor Disagree             Agree          Agree 
 
28) I have a clear picture or understanding of my condition 
Strongly       Neither Agree        Strongly 
Disagree         Disagree            nor Disagree             Agree          Agree 
  
29) The symptoms of my heart condition change a great deal from day to day 
Strongly       Neither Agree        Strongly 
Disagree         Disagree             nor Disagree             Agree          Agree 
     
30) My symptoms come and go in cycles 
Strongly       Neither Agree        Strongly 
Disagree         Disagree             nor Disagree             Agree          Agree 
     
31) My heart condition is very unpredictable 
Strongly       Neither Agree        Strongly 
Disagree         Disagree             nor Disagree             Agree          Agree 
     
32) I go through cycles in which my heart condition gets better and worse 
Strongly       Neither Agree        Strongly 
Disagree         Disagree             nor Disagree             Agree          Agree 
     
33) I get depressed when I think about my heart condition 
Strongly       Neither Agree        Strongly 
Disagree         Disagree             nor Disagree             Agree          Agree 
     
34) When I think about my heart condition I get upset 
Strongly       Neither Agree        Strongly 
Disagree         Disagree             nor Disagree             Agree          Agree 
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35) My heart condition makes me feel angry 
Strongly       Neither Agree        Strongly 
Disagree         Disagree             nor Disagree             Agree          Agree 
     
36) My heart condition does not worry me 
Strongly       Neither Agree        Strongly 
Disagree         Disagree             nor Disagree             Agree          Agree 
 
37) Having this heart condition makes me feel anxious 
Strongly       Neither Agree        Strongly 
Disagree         Disagree             nor Disagree             Agree          Agree 
 
38) My heart condition makes me feel afraid 
Strongly       Neither Agree        Strongly 
Disagree         Disagree             nor Disagree             Agree          Agree 
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POSITIVE EXERCISE EXPECTATIONS 

INSTRUCTIONS: When we exercise, we all have certain positive things we expect to happen 
as a result.  
1. Think about a typical week in the next 2 weeks. In column 1, using the following scale, please 
indicate how LIKELY it is that each exercise outcome in the list below will occur at least 
once in every typical week for the next 2 weeks.  

1              2              3              4              5               6             7              8              9        
        very                    somewhat                just as likely                somewhat                   very 
       unlikely             unlikely                    as unlikely                   likely                      likely 
 
2.  Again, think about a typical week in the next 2 weeks. In column 2, using the following scale, 
please indicate how much you would VALUE each exercise outcome: 

1              2              3              4              5               6             7              8              9        
         little                              average value                                        very valuable 
       value to me                             to me            to me 
                Likelihood                 Value 
                                                                                                   (1-9)                       (1-9) 
Example: Exercise will make me a good person  ___7___        ___8___ 
 
1. Exercise will help me to feel      
better physically       _______                 _______ 
 
2. Exercise will help me know I am  
doing something good for my heart.   _______                 _______ 
 
3. Exercise will allow me to get out,  
meet new people, and socialize.    _______                 ______ 
 
4. Exercise will help with problems  
I have been experiencing as a result of my  
heart condition. For example, less fatigue,  
less chest pain, etc.      _______                 _______ 
 
5. Exercise will allow improve ability to do 
 daily activities (cleaning house, caring for  
 yard, errands, etc.)      _______                 _______ 
 
6. It would make my family and friends  
happy if I participate in exercise    _______                 _______ 
 
7. Exercise will improve my mood and/or  
keep me from feeling sad or depressed.            _______                 _______ 
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NEGATIVE EXERCISE EXPECTATIONS 
INSTRUCTIONS: When we exercise, typically all of us also have negative things we expect to 
happen.   
1. Think about a typical week in the next 2 weeks. In column 1, using the following scale, please 
indicate how LIKELY it is that each exercise outcome in the list below will occur at least 
once in every typical week for the next 2 weeks.  
 

1              2              3              4              5               6             7              8              9        
        very                    somewhat                  just as likely              somewhat                 very 
       unlikely             unlikely                     as unlikely                   likely                   likely 
 
2.  Again, think about a typical week in the next 2 weeks. In column 2, using the following scale, 
please indicate how distressed you would feel by each outcome: 
 

1              2              3              4              5               6             7              8              9        
         Not distressing                        somewhat distressing                           very distressing 
         to me at all                                               to me                                                 to me 
         
             Likelihood                  Distress 
                                                                                                   (1-9)                       (1-9) 
Example: Exercise will induce nausea        ___7___        ___8___ 
 
1. Exercising will induce angina,  
chest pain or other negative symptoms.    _______                 _______ 
 
2. Exercise will make me feel tired  
and physically fatigued.      _______                 _______ 
 
3. Exercise will take up time and cause 
 me to leave other things that are  
 important out of my day.     _______                 _______ 
4. Exercising will cause me to feel  
embarrassed, uncomfortable or 
unknowledgeable in front of others.   _______                 _______ 
 
5. Exercise will use up energy  and effort  
that I could be using for other things.   _______                 _______ 
 
6. Exercising causes me to feel afraid 
of an occurrence or recurrence of 
a heart incident.      _______                 _______ 
 
7. Exercise will cause aches and pains 
in my muscles and joints.     _______                 _______ 
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CARDIAC REHABILITATION TREATMENT 
 

INSTRUCTIONS: Since the diagnosis of your current heart condition, you have been 
recommended to participate in cardiac rehabilitation at the Field House. We are interested in 
how you feel about the cardiac rehabilitation program as a treatment. Please read the following 
statements and indicate please indicate how much you agree or disagree with the following 
statements by circling the most appropriate instruction.  
 
1) Cardiac rehabilitation will improve my blood lipids (fat/cholesterol).  
Strongly       Neither Agree    Strongly 
Disagree         Disagree             nor Disagree            Agree     Agree 
 
2) Cardiac rehabilitation will help attain or maintain a healthy weight. 
Strongly       Neither Agree    Strongly 
Disagree         Disagree             nor Disagree            Agree     Agree 
 
3) Cardiac rehabilitation will help improve my blood sugars.  
Strongly       Neither Agree    Strongly 
Disagree         Disagree             nor Disagree            Agree     Agree 
 
4) Cardiac rehabilitation will decrease severity/occurrences of chest pain and angina. 
Strongly       Neither Agree    Strongly 
Disagree         Disagree             nor Disagree            Agree     Agree 
 
5) Cardiac rehabilitation will reduce my chances of having another heart incident. 
Strongly       Neither Agree    Strongly 
Disagree         Disagree             nor Disagree            Agree     Agree 
 
6) Overall, I am confident in cardiac rehabilitation as a treatment for my condition. 
Strongly       Neither Agree    Strongly 
Disagree         Disagree             nor Disagree            Agree     Agree 
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CONFIDENCE TO MANAGE EXERCISE 
 

INSTRUCTIONS: We are interested in your challenges associated with managing exercise at 
cardiac rehabilitation. Please complete the following statements by using the scale provided.   
 
When considering the next 2 weeks, how confident are you that you can... 
 
1. Complete exercise sessions at the program three times per week, for the next 2 weeks no 
matter what. 
 

 
0%       10%       20%      30%        40%        50%        60%        70%        80%       90%        100%  
Not at all          Somewhat             Completely 
confident                      confident              confident  
 
2. Plan for the attendance of my exercise sessions for three times per week along with my 
weekly activities. 
 

 
0%       10%       20%      30%        40%        50%        60%        70%        80%       90%        100%  
Not at all          Somewhat             Completely 
confident                      confident              confident  
 
3. Arrange my schedule to exercise three times per week, no matter what, over the next 2 
weeks. 
 

 
0%       10%       20%      30%        40%        50%        60%        70%        80%       90%        100%  
Not at all          Somewhat             Completely 
confident                      confident              confident  
  
4. Make a definite plan to restart exercise at the program right away if I should miss any 
sessions during the next 2 weeks 
 

 
0%       10%       20%      30%        40%        50%        60%        70%        80%       90%        100%  
Not at all          Somewhat             Completely 
confident                      confident              confident  
 
5. Make up times to come to the program if I miss any regular exercise sessions during the 
next 2 weeks 
 

 
0%       10%       20%      30%        40%        50%        60%        70%        80%       90%        100%  
Not at all          Somewhat             Completely 
confident                      confident              confident  
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6. Make sure that I do not miss more than one day of exercise due to other obligations 
during the next 2 weeks 
 

 
0%       10%       20%      30%        40%        50%        60%        70%        80%       90%        100%  
Not at all          Somewhat             Completely 
confident                      confident              confident  
 
7. Organize the next 2 weeks of my time and responsibilities around each exercise session, 
no matter what 
 

 
0%       10%       20%      30%        40%        50%        60%        70%        80%       90%        100%  
Not at all          Somewhat             Completely 
confident                      confident              confident  
 
8. Set appropriate goals to motivate me to attend exercise sessions 
 

 
0%       10%       20%      30%        40%        50%        60%        70%        80%       90%        100%  
Not at all          Somewhat             Completely 
confident                      confident              confident  
 
9. Develop plans to maintain my goals for the frequency of weekly exercise, for the next 2 
weeks 
 

 
0%       10%       20%      30%        40%        50%        60%        70%        80%       90%        100%  
Not at all          Somewhat             Completely 
confident                      confident              confident  
 
9. Follow through with my goals for frequency of weekly exercise, for the next 2 weeks, 
even though it may be difficult at times 
 

 
0%       10%       20%      30%        40%        50%        60%        70%        80%       90%        100%  
Not at all          Somewhat             Completely 
confident                      confident              confident  
 
10. Resume regular exercise when it is interrupted, such as when I miss exercise for a few 
days due to a holiday or closure  
 
  
0%       10%       20%      30%        40%        50%        60%        70%        80%       90%        100%  
Not at all          Somewhat             Completely 
confident                      confident              confident  
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11. Put aside other activities (e.g., work, social activities, TV) in order to concentrate on 
maintaining my regular exercise 
 

 
0%       10%       20%      30%        40%        50%        60%        70%        80%       90%        100%  
Not at all          Somewhat             Completely 
confident                      confident              confident  
 
 
12. Identify things that might interfere with my exercise program  
 

 
0%       10%       20%      30%        40%        50%        60%        70%        80%       90%        100%  
Not at all          Somewhat             Completely 
confident                      confident              confident  
 
13. Develop solutions to cope with potential barriers that can interfere with my exercise 
schedule 
 

 
0%       10%       20%      30%        40%        50%        60%        70%        80%       90%        100%  
Not at all          Somewhat             Completely 
confident                      confident              confident  
 
 
14. That you can view any missed exercise sessions as challenges to overcome rather than 
failures 
 

 
0%       10%       20%      30%        40%        50%        60%        70%        80%       90%        100%  
Not at all          Somewhat             Completely 
confident                      confident              confident  
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QUALITY OF LIFE 

The next questions ask for your views about your health. Please answer every one by circling or 
checking the answer as indicated. If you are unsure about the answer, just give the best answer 
you can.  
1. In general, would you say your health is: (Circle one) 
 
Excellent  Very Good  Good      Fair    Poor  
 
2. Compared to one week ago, how would you rate your health in general now? (Check 
only one) 
_____ Much better now than one week ago 
_____ Somewhat better now than one week ago 
_____ About the same as one week ago 
_____ Somewhat worse now than one week ago 
_____ Much worse now than one week ago 
 
3. The following items are about activities you might do during a typical day. Does your 
health now limit you in these activities?  
And if so, How much?      Circle only one for each activity 
Activity: Yes, 

limited a 
lot 

Yes, 
limited a 
little 

No, not 
limited at 
all 

1) Vigorous activities such as running, lifting 
heavy objects or participating in strenuous sports 

 
          1 

 
          2 

 
        3 

2) Moderate activities such as moving a table, 
pushing a vacuum cleaner, bowling or golf 

 
          1 

 
          2 

 
        3 

3) Lifting or carrying groceries           1           2         3 
4) Climbing several flights of stairs           1           2         3 
5) Climbing one flights of stairs           1           2         3 
6) Bending, Kneeling or stooping           1           2         3 
7) Walking more than a mile           1           2         3 
8) Walking several blocks           1           2         3 
9) Walking one block           1           2         3 
10) Bathing or dressing yourself            1           2         3 

 
4. During the past week, have you had any of the following problems with your work or 
other regular daily activities as a result of your physical health?        
(Check one) Yes No 
Cut down on the amount of time you spent on work or other 
activities 

  1   2 

Accomplished less than you would like   1   2 
Were limited in the kind of work or activities that you could 
do 

  1   2 

Had difficulty performing the work or other activities (for 
example, it took extra effort) 

  1   2 
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4. During the past week, have you had any of the following problems with your work or 
other regular daily activities as a result of any emotional problems?     
   
(Check one) Yes No 
Cut down on the amount of time you spent on work or other 
activities 

  1   2 

Accomplished less than you would like   1   2 
Didn’t do work as carefully as usual    1   2 

 
5. During the past week, to what extent have your physical health or emotional problems 
interfered with your normal social activities with family, friends, or groups? (Circle one)  
 
Not at all  Slightly     Moderately        Quite a bit  Extremely 
 
6. During the past week, how much bodily pain have you had? 
 (Circle one)  
 
None         Very mild       Mild         Moderate        Severe   Very severe 
 
7. During the past week, how much did pain interfere with your normal work or activities 
(including work both outside the house and housework? (Circle one)  
 
Not at all  Slightly     Moderately        Quite a bit  Extremely 
 
8. These questions are about how you feel and how things have been with you during the 
past week. For each question, please give the one answer that comes closest to the way you 
have been feeling? 
 
How much time during the last week have…  
(Check one for each line) All of 

the 
time 

Most 
of the 
time 

A good 
bit of 
time 

Some 
of the 
time 

A little 
bit of 
time 

None 
of the 
time 

1) Did you feel full of pep?     1     2     3     4     5     6 

2) Have you been a very nervous 
person? 

    1     2     3     4     5     6 

3) Have you felt so down that 
nothing could cheer you up? 

    1     2     3     4     5     6 

4) Have you felt calm and 
peaceful? 

    1     2     3     4     5     6 

5) Did you have a lot of energy?     1     2     3     4     5     6 

6) Have you felt downhearted and 
blue? 

    1     2     3     4     5     6 

7) Did you feel worn out?     1     2     3     4     5     6 

8) Have you been a happy 
person? 

    1     2     3     4     5     6 

9) Did you feel tired?     1     2     3     4     5     6 
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How TRUE or FALSE is each of the following statements for you? 
            

 

 
 

(Please check one) Definitely 
true 

Mostly 
true 

Don’t 
know 

Mostly 
false 

Definitely 
false 

1) I seem to get sick a little 
easier than other people 

    1     2     3     4     5 

2) I am as healthy as 
anyone I know 

    1     2     3     4     5 

3) I expect my health to get 
worse 

    1     2     3     4     5 

4) My health is excellent     1     2     3     4     5 
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