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ABSTRACT 

LINDA ANN MASON BARBER 
HEALTHCARE PROVIDERS' INFLUENCE ON MOTIVATION FOR PHYSICAL 
ACTIVITY IN WOMEN WITH CARDIOVASCULAR DISEASE 
Under the direction of DR. LAURA P. KIMBLE 

Increases in physical activity reduce morbidity and mortality related to CVD and 

contribute to improvements in physical and psychological function. However, few 

women meet daily recommendations for physical activity and little is known about 

motivation for increased physical activity in women with CVD. Self-determination 

theory (SDT) has shown promise in explaining motivation to initiate and maintain 

physical activity and how an autonomy supportive approach by healthcare providers can 

promote healthy behaviors. The purpose of this study was to investigate relationships 

among perceptions of the degree of autonomy support provided by their healthcare 

providers, motivation, and physical activity in women with CVD. 

A cross-sectional, correlational study was conducted utilizing reliable and valid 

self-report questionnaires. The study involved a convenience sample of 103 

community-dwelling, English speaking women, 45 years of age or older, with a 

self-reported history of CVD. Participants were recruited via flyers posted in public 

places and cardiology clinics in the Southeast region of the U. S. Relationships among 

SDT-related variables and physical activity and perceived physical activity limitations 

were examined using hierarchical multiple linear regression. 

xi 
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The study hypotheses were partially supported. No significant relationships were 

found between self-reported physical activity and the SDT-related variables or perceived 

physical activity limitations. Greater perceived autonomy support from healthcare 

providers was significantly associated with greater autonomous motivation and greater 

perceived competence for physical activity. Greater comorbidities, greater depression, 

greater number of CVD symptoms, and lower perceived competence for physical activity 

were significant predictors of perceived physical activity limitations. Perceived 

competence mediated the effect of autonomous motivation on perceived physical activity 

limitations, such that greater autonomous motivation was associated with greater 

competence for participating in physical activity, leading to lower perceived physical 

activity limitations. 

Findings support the use of SDT in explaining motivation for physical activity in 

women with CVD, especially as it relates to increasing competence for this behavior. 

Future research using mixed methods approaches is warranted to clarify the relationship 

between self-reported physical activity and perceived physical activity limitations and to 

inform the development of female gender-specific autonomy supportive interventions by 

healthcare providers to enhance motivation for physical activity in women with CVD. 



CHAPTER 1 

INTRODUCTION TO THE STUDY 

Cardiovascular disease (CVD) continues to be the leading cause of death and 

disability in the United States (U. S.) (Artinian et al., 2010). Estimates reveal over 82 

million Americans are afflicted with some form of this disease, which includes coronary 

heart disease (CHD), hypertension, heart failure, and stroke (Roger et al., 2011). Among 

those with CVD, more than 16 million have CHD. The prevalence of CHD is 

particularly a concern for women, affecting approximately 7.5 million women in the 

U. S. While CVD accounts for more than 421,000 deaths per year in women, some 

190,000 of these deaths are attributable to CHD (Roger et al., 2011). Additionally, over 

39 million women have hypertension, which contributes to more than 32,000 deaths each 

year in this population (Roger et al., 2011). 

Multiple risk factors for CVD have been identified, some modifiable and others 

nonmodifiable. These include smoking, dyslipidemia, hypertension, physical inactivity, 

obesity, diabetes mellitus, increasing age, gender, and heredity (Roger et al., 2011). 

Strategies aimed at reducing risks associated with CVD have included the promotion of 

lifestyle modification in the areas of diet and physical activity. Reductions in morbidity 

and mortality related to CVD and improvements in physical and psychological function 

have been related to increases in physical activity as a whole and the subset of physical 

activity commonly identified as exercise (Artinian et al., 2010; Moore, Seo, & Rosenthal, 

2006; Taylor et al., 2004; Thompson et al., 2003). 

1 
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Sedentary behavior undermines health promotion and disease prevention efforts, 

particularly as they relate to CVD. However, the Centers for Disease Control (CDC) 

(2010a) has reported the lack of participation in adequate amounts of physical activity 

and exercise by many adults, especially women. According to these reports, less than 

half of all adults in the U. S. engage in physical activity at a level consistent with 

recommendations for risk reduction made by the CDC and the American College of 

Sports Medicine (ACSM) (CDC, 2010a). Endorsed by the American Heart Association 

(AHA), these recommendations suggest all adults should engage in moderate intensity 

physical activity for 30 minutes or more at least five days each week, or vigorous activity 

for 20 minutes or more at least three days each week (Haskell et al., 2007). Specifically, 

aerobic activity, such as walking or jogging, is suggested. This same recommendation is 

extended to persons with CVD, with the exception of those possessing other limiting 

factors which would make aerobic activity contraindicated (Thompson et al., 2003). 

Women with CVD have demonstrated low levels of maintenance of 

recommended physical activity following a CVD diagnosis (Moore, Charvat, et al., 2006; 

Moore, Dolansky, Ruland, Pashkow, & Blackburn, 2003). In a recent AHA scientific 

statement, a summary of interventions to increase physical activity and maintenance of 

this behavior in adults, as a means of reducing risk for CVD, was presented (Artinian 

et al., 2010). In this statement, it was noted interventions were more likely to promote 

initial changes in physical activity behavior, but to not be effective in predicting 

long-term maintenance of this behavior change (Artinian et al., 2010). It is long-term 

behavior change that is purported to lead to meaningful health benefits (Artinian et al., 

2010; Conn, Hafdahl, Moore, Nielsen, & Brown, 2009). 
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Numerous research studies have been conducted utilizing multiple theories to 

explain physical activity behavior in persons with CVD. These have included theoretical 

perspectives such as the theory of planned behavior (TPB), the health belief model 

(HBM), protection motivation theory (PMT), social cognitive theory (SCT), the 

transtheoretical model of change (TTM), and self-determination theory (SDT), among 

others (e.g., Blanchard, Courneya, Rodgers, Daub, & Knapik, 2002; Blanchard et al., 

2009; Hellman, 1997; Russell & Bray, 2009; Shanks, 2009; Sniehotta et al., 2005; 

Tulloch et al., 2009; Williams, Gagne, Mushlin, & Deci, 2005). Variables derived from 

these theories have been used to devise interventions aimed at increasing and influencing 

long-term maintenance of physical activity in persons with CVD. Barriers to 

maintenance of physical activity and/or attendance at cardiac rehabilitation (CR) 

programs, one component of which is exercise, have been identified and extensively 

reviewed in the literature (Clark, Barbour, White, & Maclntyre, 2004; Fernandez, 

Salamonson, Griffiths, Juergens, & Davidson, 2008; Grace et al., 2009; Marzolini, 

Brooks, & Oh, 2008; Wilcox, Oberrecht, Bopp, Kammermann, & McElmurray, 2005). 

Factors such as age, comorbid conditions, depressive symptoms, social support, 

functional and health status, and availability of exercise facilities have been found to 

impact the physical activity behavior of individuals (Artinian et al., 2010). Studies 

testing interventions to address these and other barriers have been conducted. It has been 

suggested that a combination of variables and related interventions are necessary in 

predicting short- and long-term maintenance of physical activity (Marcus et al., 2006; 

Moore et al., 2003). Additionally, different interventions are needed in effecting 
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long-term maintenance of physical activity than those required for initial changes in 

physical activity behavior (D'Angelo, Reid, & Pelletier, 2007; Marcus et al., 2006). 

Despite the body of theoretical and empirical work, effective interventions to decrease 

limitations to physical activity and to promote the adoption and long-term maintenance of 

physical activity, particularly at the current recommended amount and level, have not 

been fully realized, especially in women. 

Motivation, defined as that which moves people to act (Ryan & Deci, 2000), has 

been discussed as an important factor in the adoption and maintenance of healthy 

behaviors. Although multiple theoretical frameworks have been utilized in the study of 

physical activity behavior, much of this theory-based research has been conducted with 

theoretical inconsistencies (Conn, Hafdahl, Brown, & Brown, 2008; Marcus et al., 2006). 

Few theoretically-based studies have focused on the motivation of women with CVD to 

participate in physical activity and to maintain this behavior long-term. 

SDT has shown promise in explaining motivation for physical activity and 

long-term maintenance of this behavior (Fortier, Sweet, O'Sullivan, & Williams, 2007; 

Russell & Bray, 2009; Wilson, Mack, & Grattan, 2008). One of the assumptions of SDT 

is that motivation can vary along a continuum of being autonomous, or self-determined, 

versus controlled (Deci & Ryan, 2000). Additionally, the extent of satisfaction of the 

basic needs of autonomy, competence, and relatedness are theorized to contribute to the 

degree to which motivation is autonomously regulated. Autonomy supportive contexts 

are conducive to need satisfaction and subsequent self-determined or autonomous 

motivational regulation of behavior (Deci & Ryan, 1985; Williams, 2002). Autonomous 

motivation contributes to enhanced perceived competence in relation to behavior 
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(Williams, 2002). Individuals in one's social environment can impact satisfaction of 

needs, thus influencing autonomous regulation of behavior (Ryan & Deci, 2000). 

Evidence from prior research in the healthcare setting suggests an autonomy supportive 

approach by persons making recommendations for behavior change can improve the 

likelihood of initiation of this change and maintenance of the behavior (Fortier et al., 

2007; Russell & Bray, 2010; Williams, 2002; Williams, Rodin, Ryan, Grolnick, & Deci, 

1998). Therefore, perceptions of one's healthcare provider as autonomy supportive may 

influence the satisfaction of basic needs and result in more autonomous or 

self-determined physical activity behavior by women with CVD. 

Statement of the Problem 

Given the prevalence of CVD in women in the U. S., and the lack of maintenance 

of physical activity and exercise in this population, a study to explore influences on 

motivation for physical activity in women with CVD is warranted. Factors relevant to 

the motivation to engage in greater amounts of physical activity have not been adequately 

explored. Research is limited in the use of the theoretical framework of SDT focused on 

motivation to participate in physical activity in women with CVD. Limited knowledge is 

available regarding the effect of perceptions of the degree of autonomy support provided 

by healthcare providers in motivating women with CVD to participate in physical 

activity. Therefore, a study to explore the relationships among perceptions of the degree 

of autonomy support provided by their healthcare providers, motivation, and physical 

activity in women with CVD was conducted. Information gained from this study adds to 

the body of knowledge regarding factors influencing motivation for participation in 
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physical activity by women with CVD and contributes to evidence related to 

cardiovascular risk reduction in this population. 

Purpose of the Study 

The purpose of this study was to investigate relationships among perceptions of 

the degree of autonomy support provided by their healthcare providers, motivation, and 

physical activity in women with CVD. 

Hypotheses 

The following hypotheses were addressed in this study: 

Hypothesis 1: Greater perceived autonomy support from healthcare providers by women 

with CVD will be associated with greater autonomous motivation, greater perceived 

competence, and greater physical activity. 

Hypothesis 2: Greater perceived autonomy support from healthcare providers, greater 

autonomous motivation, and greater perceived competence will predict greater physical 

activity in women with CVD, controlling for age, perceived social support, depressive 

symptoms, CVD symptoms, and comorbidity. 

Hypothesis 3: Perceived competence will mediate the relationship between autonomous 

motivation and physical activity in women with CVD. 

Conceptual Framework 

Behavioral theorists have been interested for some time in what constitutes human 

motivation and what processes are involved in enhancing or impeding it (Deci & Ryan, 

2000). Motivation has been described by Deci and Ryan (2008) as that which "moves 

people to act, think, and develop" (p. 14). It would appear, therefore, to be the basis for 

all behavior. Thus, over the years, several motivational theories, including SDT, have 
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been developed and tested in various domains in efforts to gain understanding of 

motivational behavior and to develop interventions to encourage specific behavior, 

including physical activity (Deci & Ryan, 1985). The desire to direct behavior, in some 

instances, has been related to encouraging individuals to engage in activities known to 

improve well-being, both physical and psychological. 

In proposing a motivational theory, Deci and Ryan (1985) made assumptions 

about people, their nature, and about what moves them to act. SDT has been described 

by Deci and Ryan (2000) as an approach involving an "organismic-dialectical 

perspective" (p. 229) of motivation. Within SDT, it is assumed humans are active 

organisms who strive to satisfy needs and, according to Deci and Ryan (1985), whose 

"behavior is influenced by internal structures that are being continually elaborated and 

refined to reflect ongoing experiences" (p. 8). Expected changes in physical activity 

behavior in women with CVD would, therefore, encompass consideration of the 

influence of past and current experiences related to this behavior and the motivational 

forces involved in these experiences. 

Beginning with the work of Deci (1975) related to intrinsic motivation, SDT 

evolved to become the meta-theory proposed by Edward L. Deci and Richard M. Ryan in 

1985. SDT has undergone refinement and revision over the years and is currently 

described as being comprised of five subtheories which address multiple facets of 

motivation and personality functioning. The five subtheories include cognitive 

evaluation theory, organismic integration theory, causality orientations theory, basic 

psychological needs theory, and goal contents theory ("Self-Determination Theory," 

n.d.). These subtheories converge to form the SDT framework. The major applicable 
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components of the various subtheories are incorporated in the following discussion of the 

use of SDT as the framework for the exploration of motivation for physical activity in 

women with CVD. 

Self-Determination Theory and Physical Activity in Women With CVD 

Physical Activity 

As a component of health promotion and risk reduction, physical activity has been 

shown to be effective in improving well-being (Artinian et al., 2010; Marcus et al., 2006). 

A widely accepted definition of physical activity, and one that is endorsed by the AHA, is 

"any bodily movement produced by skeletal muscles that results in energy expenditure 

beyond resting expenditure" (Thompson et al., 2003, p. 3100). This term is often used 

interchangeably with the term "exercise" which constitutes a subset of physical activity 

and represents a more deliberate form of activity engaged in to enhance physical fitness 

(Thompson et al., 2003). Reviews of research studies and recommendations based on 

these studies outlining the benefits of physical activity for persons with CVD have 

emphasized noted improvements in physical and psychological function in those who are 

physically active on a regular basis (Jolliffe et al., 2001; Thompson et al., 2003). 

Motivational theories have been proposed to explain the adoption and 

maintenance of physical activity by individuals (Armitage, 2005; Findorff, Stock, Gross, 

& Wyman, 2007; Tulloch et al., 2009). More specifically, a few of these theories have 

been used as frameworks for studies involving men and women with CVD and other 

chronic illnesses (e.g., Blanchard et al., 2002; D' Angelo et al., 2007; Russell & Bray, 

2009; Russell & Bray, 2010; Tulloch et al., 2009). In 1999, Thomson provided a brief 

summary of behavioral theories utilized in exploring adherence and long-term 
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compliance with exercise regimens in patients who had sustained an acute myocardial 

infarction. She surmised none of these provided a complete explanation of patient 

motivation to adopt and maintain positive behavioral change in the area of physical 

activity, specifically exercise. More recently, Wood (2008) acknowledged "no general 

consensus exists at this time as to which theoretical framework is best used to guide 

research" (p. 89) in the area of motivation and exercise behavior for risk reduction. 

Wood presented her review of several theories, including SDT, which had the potential to 

aid in the exploration of motivation to engage in physical activity in women, although her 

review was not focused on those with CVD. Adding support for the use of this 

theoretical framework, Wilson et al., (2008) described the promising approach of SDT in 

understanding exercise behavior. Russell and Bray (2010) examined the use of SDT in 

explaining motivation to exercise and adhere to exercise regimens in patients with heart 

disease. Russell and Bray (2009) also found SDT helpful in predicting short-term 

(3 to 6 weeks) adherence to exercise regimens in patients following completion of a CR 

program. In addition, Fortier et al. (2007) and Silva et al. (2011) presented evidence of 

the beneficial effects of SDT-based interventions on motivation and physical activity 

behavior change. Thus, SDT offers promise as a strong theoretical framework for studies 

exploring the perceptions and motivation to engage in physical activity. In particular, 

this theory is thought to be pertinent to the exploration of these factors in women with 

CVD. 

In the development of SDT, Deci and Ryan (1985) surmised individuals 

possessed the propensity to interpret events as being informational, controlling, or 

amotivating. These orientations, or loci of causality, played a part in how people 
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perceived events and regulated behavior relative to an event. Once referred to as the 

informational orientation, this specific locus of causality is now identified as the 

autonomous orientation (Deci & Ryan, 2000). Applying this to motivation to participate 

in physical activity by persons with CVD, a woman who perceives a lack of control over 

her CVD may be less likely to positively self-regulate her physical activity to reduce her 

risk for future cardiovascular events. In contrast, a woman who possesses a positive 

outlook regarding her CVD and perceives herself in control of her health may be more 

open to information regarding avenues for risk reduction, and may be more likely to 

engage in healthy behavioral change, such as the adoption and maintenance of physical 

activity. The amotivated woman would express no desire to effect any change in her 

physical activity behavior, noting no real purpose for making a change. Thus, 

understanding the motivational orientation of an individual and what influences an 

individual's motivation would assist in guiding interventions for behavioral change, such 

as participation in physical activity. 

Perceived Autonomy Support 

Motivation is a multifaceted construct based on the fact that different factors 

move different people to act (Ryan & Deci, 2000). For example, the motivation for 

women with CVD to be physically active may be impacted by personal, psychosocial, 

and environmental factors. SDT addresses motivation, or self-regulation, of behavior as 

well as personality development. Included in the theory's assumptions is that behavior 

and personality development are influenced by the satisfaction of the basic psychological 

needs of autonomy, competence, and relatedness (Deci & Ryan, 1985). Considering the 

work of several theorists, including Freud, Piaget, Maslow, Hull, White, Heider, and 
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deCharms, Deci and Ryan (1985) proposed a meta-theory for motivational behavior 

which has as its base the satisfaction of these three basic psychological needs. Autonomy 

refers to the need to independently make choices and be responsible for one's own 

behavior (Williams, 2002). The need for competence relates to the degree to which an 

individual feels confident about being able to achieve personal goals (Williams, 2002). 

Relatedness pertains to a feeling of mutual positive connectedness with others (Williams, 

2002). The influence of the satisfaction of these basic psychological needs on resultant 

behavior is integral to the foundation of SDT. 

Satisfaction of basic psychological needs leads to the attainment of individual 

goals via internal and external regulatory processes utilized in the pursuit of outcomes 

(Ryan & Deci, 2000). Internal regulatory processes are those which arise from within an 

individual such as a simple enjoyment of a behavior or an inherent sense of value in the 

behavior. External regulatory processes originate from persons or factors outside the 

individual. These might include rewards for behavior or feelings of guilt for not 

engaging in a certain behavior. This regulatory process for motivation can change from 

an external to an internal focus over time. According to Williams (2002), "if climates 

support the fulfillment of patients' or students' basic needs for competence, autonomy, 

and relatedness, those individuals will be more likely to internalize and integrate the 

material being presented" (p. 238). Internalization and integration lead to alignment of 

the information with one's values and needs, resulting in autonomous motivation for 

behavior based on this information. 

Perceived autonomy support refers to the social and cultural factors that are 

perceived to enhance or impede a person's sense of initiative to change or maintain their 
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behavior (Deci & Ryan, 1985; Williams, McGregor, Zeldman, Freedman, & Deci, 2004). 

In the current discussion, this would relate to physical activity in women with CVD. The 

concept of perceived autonomy support suggests the approach taken by the healthcare 

provider can contribute to autonomously regulated physical activity behavior in a woman 

with CVD. For instance, a healthcare provider who places little emphasis on the 

importance of physical activity, and does not provide appropriate, supportive guidance 

and feedback to a woman regarding her physical activity, could negatively impact the 

woman's feeling of competence related to this behavior. This could result in a decrease 

in autonomous motivation and poor long-term maintenance of physical activity by the 

woman. Additionally, the manner in which the healthcare provider presents information, 

recommendations, and feedback for physical activity to a woman with CVD could 

influence her motivation to change or maintain this behavior. A controlling attitude on 

the part of the healthcare provider could impede autonomous decision making by the 

woman, decreasing perceptions of competence related to physical activity, thereby 

diminishing her autonomous motivation to engage in this behavior. An approach that 

provides support, information, and feedback can foster autonomous motivation, increase 

perceived competence, and subsequently lead to autonomous regulation of behavior, with 

a resultant increase in physical activity by the woman. 

As suggested by Williams (2002), autonomy support by the healthcare provider 

can positively influence autonomous motivation and consists of several components. 

One would be to provide the woman with the rationale for the recommended change in 

behavior, such as the personal physiological and/or psychological benefits of increasing 

her physical activity. A second would be to demonstrate an understanding of the 
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woman's feelings and thoughts regarding physical activity as well as her perspective as to 

the need to be physically active, including the identification of any barriers or limitations 

to engaging in this behavior on a regular basis. Finally, the recommendations for 

behavior change would be presented in a manner that involved choices by the woman 

being counseled, and would limit the perception by the woman of being pressured or 

controlled by the healthcare provider to engage in physical activity. Regular feedback 

regarding progress toward mutual goals would be integral to this process. 

Autonomous Motivation 

Intrinsic and several types of extrinsic motivation are proposed within SDT as the 

driving forces involved in the pursuit of goals and outcomes. These concepts of intrinsic 

and extrinsic motivation are not to be confused with internal and external regulation of 

behavior, which deals with whether or not the motivation for behavior emanates or is 

regulated from within oneself as opposed to being regulated by some external source, 

such as a spouse or friend. As described by Ryan and Deci (2000), intrinsic motivation 

refers to "the inherent tendency to seek out novelty and challenges, to extend and 

exercise one's capacities, to explore, and to learn" (p. 70). This constitutes the most 

autonomous or self-determined form of motivation and would correlate with the 

engagement in physical activity by women with CVD strictly for the enjoyment of the 

activity. In contrast, Edmunds, Ntoumanis, and Duda (2006) described extrinsic 

motivation as "behaviors that are carried out to attain outcomes unrelated to the activity 

itself' (p. 2241). In this instance, women with CVD might engage in physical activity 

not for enjoyment, but because they perceive it as a valuable means of enhancing their 

overall health and well-being. Alternately, they might engage in the activity to gain 
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praise from their healthcare provider, or other members of their social support network, 

for adhering to recommendations for physical activity or to avoid feelings of guilt for not 

conforming to the physical activity behavior known to be of benefit to their personal 

health. 

The regulation of behaviors associated with extrinsic motivation can take multiple 

forms including those which are considered autonomous versus controlling. The 

autonomous regulatory forms of extrinsic motivation are identified and integrated 

regulation, which focus on the alignment of behavior with the needs and values of the 

individual (Deci & Ryan, 1985). Behavior becomes regulated through a valuing of the 

outcome of the behavior or through a sense of ownership of the action, or a sense of self, 

essentially leading to more autonomous motivation to engage in the behavior (Deci & 

Ryan, 1985). If physical activity is perceived by a woman with CVD as something she 

values along with overall well-being and decreased risk for future cardiovascular events, 

her participation in the activity becomes more than just the fulfillment of a 

recommendation. With identified regulation of behavior, the woman chooses to 

participate in physical activity for the primary purpose of achieving the personally valued 

positive health benefits of the behavior, such as risk reduction. Integrated regulatory 

behavior is depicted by participation in physical activity by the woman who perceives 

physical activity to be a necessary identifying aspect of who she is. Participation in 

physical activity is noted to be congruent with the personal value of enhancement of 

well-being, as well as other closely held values and needs, and is no longer engaged in 

merely for the purpose of adhering to the recommendations of others, for instance. In 

either case, the motivation to engage in the behavior does not derive from an intrinsic 
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source, such as the simple enjoyment of physical activity, but becomes autonomously 

regulated over time through identification and integration via alignment with personal 

values and goals. The aim of the behavior is to achieve a personally identified goal or 

outcome. In other words, autonomous motivation, or personal decision, becomes the 

driving force for continued participation in the physical activity. 

Controlled Motivation 

Introjected and external regulatory processes are considered forms of controlled 

motivation (Deci & Ryan, 1985). Controlled motivation is associated with engagement 

in behavior for the purpose of receiving some type of reward or to avoid negative 

feedback, whether these stem from an external source, such as to gain praise from others, 

or internal source, such as to avoid feeling shame (Russell & Bray, 2010). Introjection, 

although a form of internalization, does not lead to full acceptance of the behavior as 

one's own (Ryan & Deci, 2000). This regulatory process would be demonstrated by a 

woman who participates in physical activity to avoid experiencing personal feelings of 

guilt for not following recommendations known to improve her health or decrease her 

risk for future cardiovascular events. Following a physical activity regimen simply 

because a woman's healthcare provider has prescribed the regimen or because her spouse 

feels she should be more physically active would be examples of externally regulated 

behavior. There is no enjoyment in the behavior and it does not align with any personal 

values or needs identified by the woman. Thus, self-determination of behavior is viewed 

as lying on a continuum with intrinsic regulation being the most self-determined or 

autonomous, and external being the most controlled (Ryan & Deci, 2000). 
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Perceived Competence 

As noted earlier, the satisfaction of the basic psychological needs of autonomy, 

competence, and relatedness is central to an understanding of SDT. In addition, 

autonomous motivation has been shown to enhance perceived competence, subsequently 

leading to increased engagement in healthy behaviors (Williams, 2002; Williams, 

Freedman, & Deci, 1998; Williams et al., 2004). Receiving positive feedback from one's 

healthcare provider or significant other regarding physical activity efforts can boost one's 

confidence in the ability to initiate and maintain the behavior. Feeling confident in one's 

ability to effectively engage in physical activity and accomplish personal goals 

contributes to internalization and integration of the behavior into one's sense of self and 

enhances autonomous regulation of behavior (Williams, 2002). Being autonomously 

motivated to be physically active contributes to perceived competence in the ability to 

self-initiate and master the behavior and achieve personal goals set for physical activity. 

This in turn leads to increased participation in the activity. 

Relating this to women with CVD, when a woman sets goals for and chooses to 

initiate and maintain physical activity, feels competent in her ability to be physically 

active, and perceives a connection with her healthcare provider in setting and achieving 

goals related to this behavior, the fulfillment of basic psychological needs is likely to 

have been achieved. In turn, according to SDT, this is proposed to lead to increased 

participation in physical activity for the short- and long-term through an autonomously 

regulated process. Autonomous motivation ultimately enhances perceived competence, 

resulting in this increased behavior. Thus, perceived competence appears to mediate the 

relationship between autonomous motivation and physical activity. 



17 

Demographic and Clinical Factors Affecting Physical Activity 

Several additional factors have been noted to influence physical activity and 

physical activity behavior. Included in these are demographic and clinical variables such 

as age, perceived social support, depressive symptoms, CVD symptoms, and 

comorbidity. A brief discussion regarding each of these factors follows. 

Age 

Among the variables identified as possibly having a direct effect on physical 

activity, thereby confounding the association between the constructs of SDT and this 

behavior, is the age of an individual. According to Artinian et al. (2010), different 

barriers to physical activity are cited by younger versus older adults. While younger 

adults find time constraints to be a major impeding factor in their ability or motivation to 

be physically active, older adults are affected by health issues, including lower endurance 

and reductions in mobility (Artinian et al., 2010). In general, women tend to be older 

than men when they develop CVD, with initial CVD events occurring approximately 10 

years later in life than their male counterparts (Roger et al., 2011). Therefore, the 

possibility of other health issues and limitations affecting physical activity is higher in 

women with CVD. These factors can negatively impact perceived competence in one's 

ability to engage in physical activity, impeding the development of autonomous 

motivation for the activity, further decreasing competence in achieving goals related to 

physical activity. However, in a recent review of the literature examining correlates of 

exercise in the population of persons with CHD, Petter, Blanchard, Kemp, Mazoff, and 

Ferrier (2009) reported no association between age and exercise in any context. Given 
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this discrepancy, age must be considered as a possible confounding variable in a study 

exploring motivation for physical activity in women with CVD. 

Perceived Social Support 

Consistent with the SDT framework, the social environment is assumed to 

influence the optimal satisfaction of the basic psychological needs of autonomy, 

competence, and relatedness, and can act to thwart this satisfaction, leading to decreased 

"self-motivation, social functioning, and personal well-being" (Ryan & Deci, 2000, 

p. 69). The social environment can encompass one's social network as well as the 

support functions provided via that network (Hutchison, 1999). Thus, the concept of 

social support also is multifaceted. Social support can consist of emotional, instrumental, 

informational, or appraisal types of support (Tardy, 1985). In the context of persons with 

CVD, lack of social support has been linked to clinical events in this population 

(Haskell, 2003). In this context, social support has encompassed such things as the 

provision of information and assistance, the expression of positive affect, the 

encouragement of the expression of feelings, and agreement and acknowledgment of the 

individual (Haskell, 2003). These characteristics align well with the concept of 

autonomy support outlined in SDT. 

Perceived social support has been shown to influence participation in physical 

activity in adults with CVD. For example, Aggarwal, Liao, and Mosca (2008) noted 

positive associations between instrumental social support and minutes of physical activity 

per week, and between emotional social support and number of days of physical activity 

per week in adults with CHD. Brummett et al. (2005) noted the association between 
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positive perceptions of social support in the forms of appraisal, self-esteem, belonging, 

and tangible support, and exercise behavior in another cohort of patients with CHD. 

Operationalizing the concept of perceived social support, Procidano and Heller 

(1983) offered a definition of this concept as "the extent to which an individual perceives 

that his/her needs for support, information, and feedback are fulfilled by friends... and 

by family" (p. 2). This definition encompasses the emotional, informational, and 

appraisal types of support which are noted as components of the concept of autonomy 

support described in SDT. Relating the concept of perceived social support to SDT and 

physical activity in women with CVD, social support in the form of information and 

feedback from others can impact the satisfaction of basic psychological needs and 

positively or negatively influence participation in physical activity by the woman. 

Additionally, those within a woman's social support network can be perceived as 

interfering with efforts made by healthcare providers to positively influence a woman's 

participation in physical activity by imposing various types of limitations or barriers to 

this activity. 

Depressive symptoms 

Evidence exists supporting the negative impact depressive symptomatology can 

have on motivation for and maintenance of physical activity and other risk reducing 

behaviors, particularly in individuals with CVD (Artinian et al., 2010; DiMatteo, Lepper, 

& Croghan, 2000; Haskell, 2003). For instance, Ziegelstein et al. (2000) reported the 

association between lower levels of adherence to behaviors recommended for risk 

reduction, including physical activity, and higher levels of depression in patients 

recovering from a myocardial infarction. Others have reported variable findings from 
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studies regarding the association of depression and physical activity in this population 

(Petter et al., 2009). Therefore, the impact of depressive symptoms on motivation and 

participation in physical activity by women with CVD must be accounted for in a study 

exploring these factors in this population. 

CVD Symptoms 

Physical symptoms associated with CVD can act as impediments to physical 

activity. Symptoms such as angina, shortness of breath, or fatigue can directly interfere 

with a woman's ability to effectively engage in physical activity. These symptoms, along 

with ankle swelling, can be indicative of the onset of CVD or an exacerbation of 

previously diagnosed disease (Lewin et al., 2002). Fear and anxiety associated with the 

occurrence or possible occurrence of such symptoms also may impact a woman's 

motivation to be physically active. A recurrence of symptoms which led to the diagnosis 

of CVD can interrupt a woman's usual participation in physical activity. This can 

negatively influence autonomous motivation and perceived competence, leading to 

reductions in physical activity behavior. Thus, the confounding influence of the presence 

of CVD symptoms on physical activity by women and on the relationship between 

physical activity and the constructs of SDT must be considered. 

Comorbidity 

Comorbid conditions can influence an individual's ability to engage in or 

maintain physical activity (Petter et al., 2009). The number and severity of these 

conditions can significantly limit the functional status of a woman, negatively impacting 

her physical activity behavior and/or her motivation to engage in this behavior (Conn et 

al., 2009). Consistent with SDT, lack of ability to effectively participate in physical 
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activity can negatively influence one's perceived competence related to this behavior and 

decrease autonomous motivation to engage in physical activity, further reducing 

competence in the ability to achieve goals related to this behavior. In support of the 

effect of comorbidities on physical activity in persons with CVD, Moore, Charvat, and 

colleagues (2006) found comorbidity, especially the number and severity of comorbid 

conditions, to be a significant covariate in the discontinuance of an exercise program 

designed to motivate individuals with CVD to maintain their exercise regimen on a 

long-term basis following their cardiac events. Thus, this variable is important to address 

when exploring motivation to engage in physical activity by women with CVD. 

Application of Self-Determination Theory to Physical Activity in Women With CVD 

Examining the influence of healthcare providers on motivation for physical 

activity in women with CVD is supported by the basic concepts of SDT. As delineated in 

Figure 1, from this conceptual standpoint, perceived autonomy support has a direct effect 

on autonomous motivation. This increase in autonomous motivation in turn results in 

greater perceived competence, enhancing the satisfaction of this basic psychological 

need. The increase in autonomous motivation to initiate and maintain participation in 

physical activity subsequently leads to an increase in the behavior itself in women with 

CVD, taking into consideration the direct effects on physical activity of the women's age, 

perceived social support, depressive symptoms, CVD symptoms, and comorbidity. 

Consistent with the theory, the relationship between autonomous motivation and physical 

activity is theorized as being mediated by perceived competence. Thus, the focus of SDT 

on understanding motivation and behavior to inform the development of interventions 

aligns well with the purpose of this investigation. 
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Figure 1. Self Determination Theory Applied to Physical Activity in Women with CVD 

In considering the use of SDT in healthcare settings, Johnson (2007) addressed 

the use of SDT in nursing practice, specifically in motivating behavior change in patients. 

Minicucci, Schmitt, Dombeck, and Williams (2003) tested the theory in a study of the 

effects of motivation on the part of the healthcare practitioner to provide correspondingly 

appropriate behavioral treatment on cessation of tobacco use by patients. Indicative of 

the relevance of SDT to the proposed study, Vallerand, Pelletier, and Koestner (2008) 

pointed out the impact of the influence of others within one's social environment on an 

individual's need satisfaction. These others included teachers, supervisors, educators, 

and healthcare providers. Their influence has been shown to play a direct part in 

optimizing individual motivation. 

Deci and Ryan (2008) summarized results of studies that have shown the 

relationship between provider autonomy support and the resultant change to healthier 

behavior by patients. In these studies, autonomy support led to increased autonomous 

versus controlled motivation for behavior on the part of the patients. An example of such 



23 

a study by Williams, Rodin, et al., (1998) revealed the increased adherence to long-term 

medication regimens in patients who believed their physicians were more autonomy 

supportive. Russell and Bray (2010) found similar results in a study of the effects of 

perceived autonomy support on self-determined exercise participation by patients 

following a CR program. Additionally, Deci and Ryan (2008) indicated several 

randomized clinical trials have been conducted in which the effects on patients of 

autonomy supportive interventions have been examined. Based on findings such as those 

mentioned above, Johnson (2007) reiterated motivational strategies used by healthcare 

providers, including nurses, in assisting patients "to adopt and maintain health behaviors 

must be client centered and autonomy supportive" (p. 236). She further indicated 

supporting the three basic psychological needs emphasized in SDT would lead to greater 

success by patients in internalizing self-regulation, enhancing the likelihood of long-term 

changes in patient behavior. 

SDT is particularly appropriate for exploration in the area of patient education 

regarding health promotion and risk reduction. With the trend in acute care settings of 

shorter stays by patients, the time available for patient education is limited. Therefore, 

this time must be used wisely. Appropriately, in studying perceptions and motivation to 

be physically active in women with CVD, SDT provides a strong theoretical framework 

from which to explore this behavior. Given the known prevalence of CVD in women and 

the role of nurses and other healthcare providers in educating and encouraging risk 

reduction and health promotion behaviors in this population, SDT was chosen as the 

theoretical framework to guide this study. 
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Significance of the Study 

According to the American Nurses Association (ANA) (2010), the scope of 

practice of the nurse includes the provision of health education related to "healthy 

lifestyles, risk-reducing behaviors, developmental needs, activities of daily living, and 

preventive self-care" (p. 41). In advanced practice roles, nurses are expected to take into 

consideration the patient-based and environmental contexts within which this education 

takes place (ANA, 2010). These roles entail being able to effectively relate to the patient. 

In addition, caring for others, a basic tenet of nursing, involves genuine concern for 

understanding their behavior and guiding them to more appropriate behaviors. Caring 

aligns well with the basic needs for autonomy and relatedness as outlined in SDT. 

Addressing the need for relatedness, Vallerand et al. (2008) argued that perception by the 

individual of a strong alliance with the person providing education or advice would lead 

to the satisfaction of this need. Within the context of a therapeutic nurse-patient 

relationship, SDT-based education provided by the nurse regarding healthy behavior has 

great potential to increase that behavior. 

Findings from this study may be useful in explaining the relationship between 

healthcare providers' messages and the motivation of women with CVD to be physically 

active for both the short- and long-term. Studying the contextual influences on women's 

motivation to participate in physical activity can assist the nurse and other healthcare 

providers in designing and providing effective, individualized education regarding 

physical activity, allowing for the implementation of individualized interventions as well. 

This in turn can lead to increased participation in physical activity by women with CVD, 

reductions in CVD risk, and improvements in quality of life. 
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Definition of Terms 

The following terms utilized in this study are conceptually defined as follows: 

Physical activity - "Any bodily movement produced by skeletal muscles that results in 

energy expenditure beyond resting expenditure" (Thompson et al., 2003, p. 3100). This 

complex construct includes exercise which was defined by Thompson et al. (2003) as "a 

subset of physical activity that is planned, structured, repetitive, and purposeful in the 

sense that improvement or maintenance of physical fitness is the objective" (p. 3100). 

Additionally, physical activity is designated as light, moderate, or strenuous (also 

described as vigorous), depending on the intensity level of the activity as measured in 

metabolic equivalents or METS. One MET equates to a resting metabolic rate of 

approximately 3.5 mL of oxygen per kilogram per minute (Thompson et al., 2003). 

Light, moderate, and strenuous (vigorous) activity correlate to MET levels of 1.5,4, and 

6 to 10, respectively. 

Perceived autonomy support - The social and cultural factors that are perceived to 

enhance or impede a person's sense of initiative to change or maintain their physical 

activity behavior (Deci & Ryan, 1985; Williams et al., 2004). 

Motivation - That which moves people to act (Ryan & Deci, 2000). 

Autonomous motivation - Personally choosing to engage in an activity or adopt a health 

behavior out of interest in and valuing of the activity or behavior (Deci & Ryan, 1985). 

In this study, the focus was on physical activity behavior. 

Self-determination - "The capacity to choose and to have those choices, rather than 

reinforcement contingencies, drives, or any other forces or pressures, be the determinants 

of one's actions" (Deci & Ryan, 1985, p. 38). 
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Controlled motivation - Engagement in behavior, such as physical activity, for the 

purpose of receiving some type of reward or to avoid negative feedback, whether these 

stem from an external source, such as to gain praise from others, or internal source, such 

as to avoid feeling shame (Russell & Bray, 2010). 

Perceived competence - The degree to which an individual feels confident about being 

able to make (or maintain) a change toward a healthy behavior, such as being physically 

active (Deci & Ryan, 2000). 

Perceived social support - "The extent to which an individual perceives that his/her 

needs for support, information, and feedback are fulfilled by friends ... and by 

family..(Procidano & Heller, 1983, p. 2). 

Depressive symptoms - Factors identified in the clinical literature as correlating with 

clinical depression including "depressed mood, feelings of guilt and worthlessness, 

feelings of helplessness and hopelessness, psychomotor retardation, loss of appetite, and 

sleep disturbance" (Radloff, 1977, p. 386). 

CVD symptoms - Physical symptoms attributable to a woman's CVD, including angina, 

shortness of breath, ankle swelling, and feelings of tiredness, and their impact on function 

and physical activity (Lewin et al., 2002). 

Comorbidity - Clinical diagnoses self-reported by women known to have a major impact 

on health and functioning. 

Summary 

The initiation and maintenance of risk reducing behavior by women with CVD is 

a complex phenomenon. Beginning with the need to understand the motivation to change 

behavior, evidence is limited as to how best to motivate women with CVD to initiate and 
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maintain increased physical activity. Given the underrepresentation of women in most of 

the studies related to physical activity and exercise, appropriate education and 

interventions to assist women with CVD in initiating and maintaining physical activity 

are not available. With less than 50% of women in the U.S. currently engaging in 

physical activity at a level appropriate for CVD risk reduction, it is evident that greater 

understanding and newer approaches to motivating women with CVD to engage in 

physical activity and exercise are needed. 

Theoretical frameworks have not been adequately applied or utilized in the area of 

physical activity behavior in women with CVD. SDT appears to align well with the 

concepts inherent in lifestyle modification efforts and, therefore, serves as a platform 

from which to explore physical activity behavior in this population. If autonomous 

motivation to be physically active can be positively influenced by supportive healthcare 

providers and others within a person's social support network, confidence in the ability to 

change behavior, with resultant modifications in that behavior, can be achieved, leading 

to reductions in CVD. Through supporting autonomous regulation of behavior, women 

with CVD can assume responsibility for their own healthcare and improve their overall 

well-being. 



CHAPTER TWO 

REVIEW OF RELATED LITERATURE 

A review of literature related to the exploration of healthcare providers' influence 

on motivation for physical activity in women with CVD, focusing on several areas and 

issues, is presented in this section. First, a historical perspective of the problem of CVD 

and the focus on risk reduction in persons with CVD will be presented. This will include 

discussion of the role of physical activity in health promotion and disease prevention, and 

a summary of factors surrounding the emergence of recommendations and interventions 

aimed at increasing participation in physical activity by adults. The second area of 

review will entail a brief discussion regarding motivation and a summary of the literature 

supporting the use of self-determination theory (SDT) in the study of motivation for 

health-related behavior in adults. This will be followed by a review of literature 

supporting SDT in the study of physical activity behavior in adults with CVD. Based on 

the tenets of SDT, the influence of autonomy support by healthcare providers on 

motivation for adoption and maintenance of physical activity in adults, including those 

with CVD, will be addressed. Finally, a summary of this review identifying current gaps 

in the literature and recommendations for future exploration of physical activity behavior 

in women with CVD will be presented. 

28 
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Historical Perspective of CVD, CVD Risk Reduction, 

and Physical Activity Recommendations 

For approximately 80 years, CVD has led the list of causes of death in the U. S. 

(CDC, 2007). Dating back to the mid-twentieth century, studies relevant to the 

epidemiology of CVD emerged at a time when concerns were raised regarding the fact 

that this disease was reaching epidemic proportions (Blackburn, 2007). At that time, two 

investigators, Ancel Keys and Paul Dudley White, were particularly instrumental in 

advancing the evidence related to lifestyle factors as contributors to CVD (Blackburn, 

2007). Their work, and that of other investigators who studied risk factors for CVD in 

industrial populations, led to the evolution of the "risk factor paradigm" (Blackburn, 

2007, p. 78). This focus on causative factors of CVD in epidemiological as well as 

preventive cardiology research has prevailed to this day. 

In 1948, an important investigation, the Framingham Heart Study, was begun as a 

large scale, population-based epidemiological study with the aim of exploring personal 

and environmental factors related to the development and progression of CVD (Dawber, 

Meadors, & Moore, 1951). This ongoing study continues to contribute scientific data 

related to CVD risk factors and risk reduction. It was this study that provided evidence to 

support the development of multiple CVD risk factor reduction guidelines (Blackburn, 

2007). Through the work of organizations such as the National Heart, Lung, and Blood 

Institute, the World Health Organization, and several heart foundations, these guidelines 

were established and disseminated to the public (Berra, Miller, & Fair, 2006). More 

specifically, investigations in which the benefits of physical activity in the prevention and 

treatment of CVD were explored led to the development of recommendations for physical 
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activity as a component of risk reduction in the early 1960's (Moore, Seo, & Rosenthal, 

2006). The issue of sedentary behavior has remained a concern into the 21st century. 

In 1995, the American College of Sports Medicine (ACSM) and the CDC 

published national guidelines for physical activity and public health based on findings 

from research conducted in this area in previous years (Haskell et al., 2007). These 

guidelines were later updated by the ACSM and the AHA in 2007. The 

recommendations stemmed from earlier studies which demonstrated the contribution of 

regular physical activity to reductions in morbidity and mortality related to CVD and the 

improvement of physical and psychological function (Artinian et al., 2010; Taylor et al., 

2004). Guidelines aimed at CVD risk reduction in women also emerged in 1999 and 

were updated as recently as 2007 (Mosca et al., 2007). 

The importance of promoting physical activity in adults with CVD is emphasized 

by the number of research studies which have continued to be conducted on this topic. 

Several meta-analyses and reviews can be found in the literature summarizing the 

research related to the effectiveness of interventions aimed at increasing physical activity 

in persons with CVD and the theoretical understanding of physical activity behavior in 

this population (e.g., Beswick et al., 2005; Clark et al., 2010; Cobb, Brown, & Davis, 

2006; Conn et al., 2008; Conn et al., 2009; Davies et al., 2010; Ferrier, Blanchard, Vallis, 

& Giacomantonio, 2011; Petter et al., 2009; Ruppar & Conn, 2010). A recent scientific 

statement from the AHA on lifestyle changes for CVD risk reduction included a 

summary of interventions that have been utilized to promote physical activity in adults 

(Artinian et al., 2010). Although not focused exclusively on individuals with CVD, the 

effects of interventions on the reduction of CVD risk factors and on increasing adherence 
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to physical activity recommendations were discussed by the authors. Strategies noted to 

be somewhat effective in promoting engagement in regular physical activity were varied. 

No one strategy emerged as being more effective than the others in promoting change in 

physical activity behavior. It further was noted in the scientific statement that 

interventions frequently were successful in helping individuals initiate healthier 

behaviors, but not in maintaining those behaviors (Artinian et al., 2010). This is 

important in that it is long-term behavior change that is posited to confer meaningful 

health benefits (Conn et al., 2009). While a large number of studies were included in the 

summary by Artinian et al. (2010), participants in the majority of these were healthy 

adults. Consequently, findings from these studies have been extrapolated to guide 

recommendations for persons with CVD. Additional meta-analyses of interventions 

aimed at increasing physical activity in adults in general and in those with CVD have 

revealed similar conclusions (Conn et al., 2008; Conn et al., 2009). 

For the most part, women have been poorly represented in research thus far in the 

area of physical activity behavior, particularly in studies involving persons with CVD. 

Consequently, there is limited understanding about what motivates women with CVD to 

engage in physical activity and which interventions are most effective at increasing their 

motivation and resultant physical activity. Thus, although recommendations for physical 

activity for women with CVD have been developed, as previously noted, these have been 

primarily based on data from studies involving few, if any, women. Therefore, the 

development of female gender-specific strategies and interventions to increase 

participation in physical activity by women with CVD has been hindered. 
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Given the prevalence of CVD, the emphasis on risk reduction in health promotion 

and disease prevention efforts in persons with CVD, and the poor maintenance of 

recommended physical activity in adults with CVD, particularly women, a review of 

literature supporting continued exploration in this area is warranted. Motivation appears 

to be an important factor to consider in this review. Therefore, a review of literature 

pertinent to the discussion of motivation as applied to physical activity behavior and the 

use of SDT in understanding motivation for health-related behavior in adults follows. 

In reviewing the literature, the terms "physical activity" and "exercise" were often 

used interchangeably. In addition, these terms frequently were not clearly defined. For 

the purpose of this current review, the AHA endorsed definitions for these terms will be 

employed. Physical activity will refer to "any bodily movement produced by skeletal 

muscles that results in energy expenditure beyond resting expenditure" (Thompson et al., 

2003). Exercise will refer to "a subset of physical activity that is planned, structured, 

repetitive, and purposeful in the sense that improvement or maintenance of physical 

fitness is the objective" (Thompson et al., 2003). 

Motivation and the Use of Self-Determination Theory in the Exploration of 

Motivation for Health-related Behavior in Adults 

In pursuit of an understanding of the lack of adoption of a physically active 

lifestyle and maintenance of this behavior by individuals with CVD, several theories have 

been applied to examine this behavior. The health belief model (HBM) (Becker, 1974; 

Rosenstock, Strecher, & Becker, 1988), protection motivation theory (PMT) (Rogers, 

1983), theory of planned behavior (TPB) (Ajzen, 1991), the transtheoretical (or stages of 

change) model (TTM) (Prochaska & DiClemente, 1983; Prochaska, DiClemente, & 
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Norcross, 1992), social cognitive theory (SCT) (Bandura, 1986), and SDT (Deci & Ryan, 

1985) have served as frameworks for studies related to physical activity behavior in the 

CVD population (e.g., Blanchard et al, 2002; Blanchard et al., 2007; Hellman, 1997; 

Russell & Bray, 2009; Shanks, 2009; Sniehotta et al., 2005; Tulloch et al., 2009, 

Williams, Gagne, et al., 2005). Variables thought to influence the adoption and 

maintenance of physical activity have been derived from the theories, including social 

support, health beliefs, motivation, self-efficacy, and mood states (Moore et al., 2003). 

Results of studies examining effects of these variables on physical activity behavior have 

suggested the prediction of both short- and long-term physical activity depends on a 

combination of variables and related interventions (Moore et al., 2003). 

While multiple researchers have investigated or reported on predictors of physical 

activity and exercise from various theoretical viewpoints (e.g., Blanchard et al., 2002; 

Blanchard et al., 2007; Cooper, Jackson, Weinman, & Home, 2002; Moore et al., 2003; 

Petter et al., 2009), it is interesting that intervention studies based on these predictors and 

focused on increasing physical activity in persons with CVD are not more prevalent. 

However, as mentioned, research studies testing various theories related to physical 

activity and exercise behavior in persons with CVD have been conducted (e.g., Blanchard 

et al., 2002; Blanchard et al., 2003; Russell & Bray, 2009; Sniehotta et al. 2005; Tulloch 

et al., 2009). The majority of these have been focused on physical activity as a 

component of CR. SCT and social learning theory have been the most frequently utilized 

theoretical frameworks in studies related to interventions to increase physical activity, in 

general, with some of these studies involving those with CVD (Marcus et al., 2006). 



An issue related to the theory-based research regarding physical activity behavior 

is that studies testing constructs of these theories for their mediating effects on physical 

activity frequently are not conducted appropriately (Conn et al., 2008). Therefore, 

comprehensive analyses of the effects of these variables on physical activity are not 

attainable. This makes it difficult to develop interventions based on these variables. 

Also, Conn et al. (2008) noted "reports provide too little information about conceptual 

frameworks and papers that claim to be based on particular theories often provide little 

evidence that the intervention is consistent with the theory" (p. 161). 

Studies using various theoretical frameworks exploring physical activity behavior 

in persons with CVD have revealed several notable limitations in explaining the behavior 

in this population. Among these is the fact that many of the studies based on these 

frameworks have been successful in delineating determinants of short-term physical 

activity, but most have not satisfactorily predicted maintenance of this behavior. 

Rothman (2000) indicated several models are actually devoid of any reference to the 

maintenance of behavior. Additionally, as noted by Rothman (2000) and Conn et al. 

(2008), there are similarities in the underlying conceptual framework of many of these 

theories, with the primary difference in the theories being based in the particular set of 

predictors associated with the decision to initiate behavior change. Strong similarities in 

the description of various predictors are apparent as well. This confounds interpretation 

of findings from these studies and comparison of findings across studies. Assumptions of 

most theories and models have not been consistently supported in studies. For the most 

part, women have been poorly represented in theoretically-based research involving 

individuals with CVD, as have persons who have not participated in a CR program. 
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The use of the term "motivation" in many of the studies, meta-analyses, and 

descriptions of theoretical frameworks reviewed for this current discussion bears noting. 

This was apparent particularly in recommendations for future research of physical 

activity behavior in persons with CVD. For example, based on a study of psychosocial 

and behavioral change following participation in CR by women, Grace, Grewal, Arthur, 

Abramson, & Stewart (2008) suggested motivation for physical activity behavioral 

change may differ as time progresses following a cardiac event, indicating the need for 

further exploration in this area. The need for understanding motivation and factors 

related to motivation to engage in regular physical activity was noted by Tulloch et al. 

(2009) as part of the efforts to enhance participation in CR programs and guide 

interventions to improve initiation and adherence to these programs. Motivation has been 

noted to be positively correlated with self-efficacy (Bandura, 1977). Motivation also has 

been suggested as influencing behavioral intention, as evidenced in a study of intentions 

and actual physical activity behavior change conducted by Fortier, Kowal, Lemyre, & 

Orpana (2009). Rothman, Baldwin, and Hertel (2004) suggested an individual's 

motivation and will to continue a behavior determined whether the new behavior was 

maintained after its initiation. Equally important would be the motivation to perform the 

initial change in behavior. Rothman (2000) further proposed "the manner in which 

people are motivated to change their behavior will affect the extent to which they find it 

more difficult to initiate or to maintain a specific pattern of behavior" (p. 67). More 

specifically, D'Angelo et al. (2007) stated the importance of exploring motivation for 

behavior change in persons with CVD, citing previous evidence of differing levels of 
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commitment to behavior change based on whether motivation to change was 

self-determined versus controlled (Deci & Ryan, 1985). 

Data related to physical activity intention and maintenance of physical activity 

suggest intention to engage in a particular behavior is not a significant predictor of 

maintenance of that behavior (Blanchard et al., 2009; Tulloch et al., 2009). In studying 

self-regulation and behavior change, Rothman (2000) supported the notion that 

determinants of initiation of behavior change differ from those of maintenance of this 

change. He suggested a person's decision to participate in a particular behavior, such as 

physical activity, was dependent on expected outcomes of the behavior, while the 

decision to maintain that behavior change was dependent on a person's perceived 

satisfaction with the outcomes of the behavior. Rothman (2000) further surmised the 

type of motivation to initiate a behavior, either intrinsic or extrinsic, could possibly 

facilitate initiation of the behavior. Intrinsic or extrinsic motivation would appear to 

impact maintenance of behavior change as well. In an article describing their research 

involving a model for predicting short- and long-term physical activity behavior in 

person's with CVD, D'Angelo et al. (2007) stated "motivation for engaging in a behavior 

has traditionally been considered an important determinant of individuals' ability to 

initiate and maintain a pattern of behavior" (p. 209). Rothman et al. (2004) also 

supported the notion of motivation increasing in importance as a determinant of behavior 

as an individual moved from adoption to maintenance of the behavior. With the 

exception of SDT, none of the theoretical models referred to earlier emphasized the 

varying aspects of motivation or considered the different types of motivation that govern 

regulation of behavior. SDT is a model which focuses on these various aspects of 
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motivation and has been utilized in the examination of physical activity behavior in 

adults, including those with CVD. 

SDT attempts to address and explain motivational factors of behavior directly 

(Deci & Ryan, 1985). SDT has served as the theoretical framework for a number of 

exploratory studies and randomized controlled trials of interventions to understand and 

promote health-related behavior change, including physical activity (e.g., Russell & Bray, 

2010; Williams, Freedman, & Deci, 1998; Williams, Gagne, Ryan, & Deci, 2002). Both 

short- and long-term behavior change have been targeted in studies based on the SDT 

framework. According to SDT, a person must acquire the skills necessary for change and 

integrate the essence of the behavior into their personal values (Williams, 2002). This is 

proposed to lead to the experience of self-determination or autonomous motivation in 

relation to the behavior. Autonomous motivation, or volitional control, becomes the 

driving force for engaging in and maintaining the behavior change. Fulfillment of the 

basic psychological needs of autonomy, competence, and relatedness is purported to 

enhance autonomous regulation of behavior (Deci & Ryan, 1985). If the basic 

psychological needs are fulfilled in the healthcare setting, a higher likelihood exists that a 

patient will internalize the health-related behavior and maintain the behavior over a 

longer period of time (Ryan, Patrick, Deci, & Williams, 2008). Perceived competence, a 

concept similar to self-efficacy (Fortier et al., 2007), is particularly important in the 

context of behavior change, and has been shown to be enhanced via autonomous 

motivation (Williams, Freedman, & Deci, 1998; Williams et al., 2004; Williams, Patrick, 

et al., 2009). 



Within SDT, motivation is proposed as falling along a continuum, with intrinsic 

motivation being the most self-determined or autonomous, and externally regulated being 

the most controlled (Deci & Ryan, 1985). Amotivation is recognized as the lack of any 

desire to engage in the behavior (Deci & Ryan, 1985). Several forms of motivational 

regulation of behavior are associated with extrinsic motivation. These regulatory forms 

are described as external, introjected, identified, and integrated (Deci & Ryan, 2000). 

Engaging in physical activity for the purpose of avoiding negative feedback from others 

or to obtain a reward is characteristic of externally regulated behavior. Engagement in 

physical activity to avoid feelings of pressure from within oneself or feelings of personal 

guilt would be considered introjected regulation. Identified regulation refers to 

participating in physical activity due to the valuing of the outcomes of the behavior, such 

as improved health status. Finally, integrated regulation is exhibited by the individual 

who participates in physical activity because the behavior is congruent with their personal 

values and needs and his or her sense of self. Autonomous motivation for physical 

activity encompasses intrinsic motivation, or motivation stemming from simple 

enjoyment of the behavior, and identified and integrated regulatory forms of extrinsic 

motivation (Deci & Ryan, 1985). Introjected and external regulatory forms of extrinsic 

motivation are representative of controlled motivation (Deci & Ryan, 1985). 

Autonomous motivation is purported to be enhanced through an autonomy 

supportive environment (Deci & Ryan, 2000). Autonomy support can be demonstrated 

by the healthcare provider's attention to a patient's thoughts and feelings about physical 

activity, the provision of an understandable rationale for initiating and maintaining the 

behavior, support and feedback regarding the patient's efforts to change physical activity 
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behavior, and minimization of pressure and control from the healthcare provider on 

decision-making by the patient regarding engagement in physical activity. Lack of 

autonomy support can thwart the fulfillment of basic psychological needs, particularly 

autonomy and perceived competence, impeding internalization and integration of 

behavior with one's personal values and needs, thereby suppressing autonomous 

motivation (Deci & Ryan, 2000). An SDT process model for health behavior change 

described by Williams, Freedman, and Deci (1998) outlined the function and 

interrelationship between autonomy support, autonomous motivation, and perceived 

competence, and how they serve as predictors of health behavior outcomes. The model 

has been supported in research in the context of interventions to aid individuals with 

adoption and maintenance of smoking cessation and self-management of diabetes 

(Williams, Freedman, & Deci, 1998; Williams et al., 2002; Williams, McGregor, Sharp, 

Levesque, et al., 2006; Williams, Niemiec, Patrick, Ryan, & Deci, 2009; Williams, 

Patrick, et al., 2009). 

Autonomous motivation has predicted a number of health-related behaviors and 

outcomes such as weight loss, medication adherence, glucose control, smoking cessation, 

and increased physical activity (Williams et al., 2002; Williams, Grow, Freedman, Ryan, 

& Deci, 1996; Williams et al., 2004; Williams, Rodin, et al., 1998; Wilson, Blanchard, 

Nehl, & Baker, 2006). More importantly, research in the area of health behavior has 

shown self-determined motivation to be a predictor of behavior maintenance (Pelletier, 

Dion, Slovinec-D'Angelo, & Reid, 2004; Williams et al., 2004; Williams, Niemiec, et al., 

2009). Several studies based on SDT exploring physical activity behavior in healthy 

individuals and those with certain chronic diseases have been conducted, with a few of 
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these focused on explaining motivation to engage in regular physical activity in persons 

with CVD (D'Angelo et al., 2007; Russell & Bray, 2009; Russell & Bray, 2010; 

Williams, Gagne, et al., 2005). However, women have been underrepresented in many of 

these studies. 

In 2008, Wilson and colleagues provided a narrative review of the research 

related to understanding exercise motivation in which SDT served as the primary 

theoretical framework. The authors asserted SDT attempts to explain a person's 

motivation to take part in all types of physical activity and to maintain or discontinue 

participation in that activity. It seeks to explain the nature and functional aspects of 

exercise motivation. The authors cited a number of cross-sectional studies as having 

contributed support to the use of SDT in understanding motivation to exercise, with 

intrinsic and extrinsic motivation predicting actual and intended frequency of exercise 

behavior (e.g., Edmunds et al., 2006; Wilson & Rodgers, 2004). Results £om 

cross-sectional studies also have supported the assumption in SDT that fulfillment of the 

basic psychological needs of autonomy, competence, and relatedness will be associated 

with greater self-determined motives to exercise (Edmunds et al., 2006; Russell & Bray, 

2009). Wilson et al. (2008) indicated perceived autonomy support has been the focus of 

cross-sectional and longitudinal studies in the physical activity domain, with varied 

results obtained as to its relationship with the basic psychological needs (Edmunds et al., 

2006; Edmunds, Ntoumanis, & Duda, 2007; Edmunds, Ntoumanis, & Duda, 2008; 

Wilson & Rodgers, 2004). The authors suggested these particular findings supported the 

need for further research delineating the contributions of various sources of autonomy 

support in the physical activity domain. However, the positive effects of perceived 
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autonomy support on autonomous motivation and subsequent behavior have been 

demonstrated in several cross-sectional and longitudinal studies (Williams, Freedman, & 

Deci, 1998; Williams et al., 1996; Williams, Niemiec, et al., 2009; Williams, Rodin, et 

al., 1998). An elaboration on some of the studies that have been conducted using SDT as 

the theoretical framework will support and expand on the review by Wilson et al. (2008) 

pertaining to health-related behavior in general and the use of SDT in examining physical 

activity behavior in persons with CVD. 

SDT and Health-related Behavior 

Beginning with a cross-sectional study by Williams, Rodin, et al., (1998), the 

relationship between autonomy support and adherence to medication regimens in adults 

in an outpatient setting, and the mediating effect of autonomous regulation on this 

relationship were examined. The study sample consisted of 95 women and 31 men, each 

of whom was taking at least one long-term prescription medication. A number of 

variables were measured in this study, including the outcome variable of patients' 

adherence to taking their long-term prescription medications. Of the variables measured, 

those associated with SDT included autonomous versus controlled regulation of behavior, 

and the patients' perceptions of their physicians' autonomy support. Autonomous 

regulation of behavior was shown to be related to adherence in this study (Williams, 

Rodin, et al., 1998). As hypothesized by the investigators, patients' perceived autonomy 

support of their physicians was found to be associated with adherence to taking their 

long-term medications. The mediating effect of autonomous regulation on this 

relationship also was supported. The investigators provided initial evidence of the 



relationship between autonomy support, autonomous motivation, and adherence to 

long-term medication prescriptions. 

Improvements in glycemic control in diabetic patients were shown to be related to 

perceived autonomy support in a study by Williams, Freedman, and Deci (1998). One 

hundred twenty-eight patients were included in the sample for this study with 56% of 

these being female. Using hierarchical multiple regression, analyses showed perceived 

autonomy support accounted for 2% of the variance in predicting reductions in HbAlc 

over the 12-month maintenance period in this study (Williams, Freedman, & Deci, 1998). 

No differences were found in these results between those patients with type 1 or type 2 

diabetes. Perceived autonomy support was shown to be related to positive changes in 

patients' autonomous motivation. Autonomous motivation was related to a significant 

change in perceived competence, and perceived competence was related to a significant 

decrease in HbAlc levels (Williams, Freedman, & Deci, 1998). Results supported the 

mediating effect of autonomous motivation and perceived competence on the relation 

between autonomy support and change in glycosylated hemoglobin. 

In another study by Williams et al. (1996), long-term maintenance of weight loss 

in severely obese individuals enrolled in a 6-month, hospital-based weight loss program 

was predicted by autonomy support of healthcare providers. A greater percentage of 

females (73%) than males were included in the sample of 128 individuals in this study. 

Results of analyses indicated the degree of patients' autonomous motivation for taking 

part in the weight loss program predicted their attendance at the weekly sessions of the 

program. Autonomous motivation also predicted weight loss during the 6-month period 

as well as maintenance of weight loss at the 23-month follow-up (Williams et al., 1996). 
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Perceived autonomy support of the healthcare staff involved with the program positively 

predicted autonomous motivation for patients continuing with and following the 

guidelines of the program (Williams et al., 1996). 

Building on previous studies in adults (Williams et al., 2002; Williams, 

McGregor, Sharp, Kouides, et al., 2006; Williams, McGregor, Sharp, Levesque, et al., 

2006), Williams, Niemiec, et al. (2009) focused on long-term tobacco abstinence of 

participants who took part in an SDT-based intervention targeting smoking cessation. 

Autonomy support formed the basis for the intervention developed for these studies. 

Efficacy of the intervention in increasing autonomous regulation of behavior, perceived 

competence, medication adherence, and tobacco abstinence at 6 and 18 months following 

the intervention were supported in the previous studies (Williams, McGregor, Sharp, 

Kouides, et al., 2006; Williams, McGregor, Sharp, Levesque, et al., 2006). Findings 

from the study by Williams, Niemiec, et al. (2009) supported the efficacy of the 

previously described SDT process model of health-behavior change on long-term 

(24 months) tobacco abstinence. Specifically, the intervention, provided in a manner 

intended to support autonomy and perceived competence, was shown to be related to 

long-term tobacco abstinence. This relation was partially mediated by change in 

autonomous self-regulation and perceived competence (Williams, Niemiec, et al., 2009). 

The use of SDT as a theoretical framework for research in explaining 

health-related behavior and for interventions to effect changes in health-related behavior 

is supported by results of these studies. Turning now to research in the physical activity 

domain, SDT also has been shown to be an effective framework for the study of this 



particular behavior. Explaining motivation and factors related to the types of motivation 

for physical activity has been facilitated by SDT. 

SDT and Physical Activity 

A test of SDT in the exercise domain conducted by Edmunds et al. in 2006 

involved a convenience sample of369 persons (173 men and 192 women) recruited from 

various public settings in the United Kingdom. A subsample of 106 participants was 

selected for an analysis of the influence of perceived autonomy support on exercise 

behavior. Participants in this cross-sectional study completed a packet of questionnaires 

assessing psychological need satisfaction via exercise, type of motivational regulation 

governing exercise behavior, and self-reported exercise behavior. The subsample of 

participants who indicated they took part in a regular exercise class completed an 

additional questionnaire to assess perceived autonomy support of their exercise class 

leader. Results of the cross-sectional data supported the use of SDT in the exercise 

domain. The authors reported psychological need satisfaction in relation to exercise was 

positively correlated with introjected and identified regulation of behavior. Additionally, 

psychological need satisfaction was positively associated with strenuous and total 

exercise engaged in by participants, the level of exercise currently recommended for 

those with CVD. The findings also supported the influence of an autonomy supportive 

environment, with positive associations being detected between perceived autonomy 

support provided by the exercise class leader and psychological need satisfaction, and 

between perceived autonomy support and identified regulation and intrinsic motivation in 

those participants who engaged in a regular exercise class (Edmunds et al., 2006). Other 

findings indicated perceived competence was the only psychological need associated with 
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increased exercise behavior (Edmunds et al., 2006). Limitations to the study included the 

self-selection by participants, which introduced the possibility of an atypical sample. 

Self-report instruments were used in collecting data. These limitations threatened 

internal validity. The investigators noted the marginal reliability of the competence and 

autonomy scales of the instrument used for assessing basic psychological need 

fulfillment, which may have attenuated relationships among the variables. 

Results from two additional studies by Edmunds et al. (2007,2008) in the 

physical activity domain provided further support for the use of SDT in explaining 

exercise behavior, particularly motivation and types of motivation governing this 

behavior. In a detailed narrative, Landry and Solmon (2002) provided support for the 

utility of SDT in exploring women's physical activity behavior. Specifically, they 

emphasized the usefulness of SDT in examining the myriad factors affecting physical 

activity in women, including motivation, and the relevance of SDT to the exploration of 

both short- and long-term behavior. In a cross-sectional study, Wilson and Rodgers 

(2004) demonstrated the utility of SDT in explaining long-term behavioral intentions for 

physical activity in young women, particularly the effects of an autonomy supportive 

environment on behavioral regulation. 

With regard to persons with chronic illness, Wilson et al. (2006) examined 

physical activity behavior of adult cancer survivors using SDT as the framework for their 

study. The aims of the study included examining the role of autonomous and controlled 

motives on physical activity behavior and on outcomes anticipated from engagement in 

regular physical activity by this population. Women were equally represented in the 

study sample with a total of220 participants included in the sample. Autonomous 
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motivation, physical activity behavior, and outcome expectations of physical activity 

participation were assessed. Results revealed autonomous motivation predicted increased 

amounts of self-reported weekly moderate to vigorous physical activity as well as greater 

anticipated outcomes from participation in regular physical activity in the cancer 

survivors (Wilson et al., 2006). Study limitations included the use of self-report 

instruments and the cross-sectional nature of the study. The researchers failed to note the 

proximity to cancer diagnosis in the participants of this study or their functional status, 

which may have affected their motivation and participation in regular physical activity. 

To reiterate, support for the application of SDT in the examination of motivation 

as a predictor of health-related behavior is provided by the evidence from research such 

as that outlined thus far. The basic assumptions and concepts of SDT have been 

validated in research related to use of this theory in the healthcare setting and the physical 

activity domain. Improved representation of women in research examining motivation in 

relation to health-related behavior also has been noted. Given this evidence, the question 

remains as to the applicability of SDT in the exploration of physical activity in the 

population of adults with CVD, particularly women. Some evidence is beginning to 

emerge in this area, with results of several key studies presented here. 

SDT and the Exploration of Physical Activity in Adults With CVD 

Applying SDT to the exploration of physical activity in adults with CVD, Russell 

and Bray (2009) examined the relationship between psychological need satisfaction and 

self-determined motivation for exercise in adults who completed a structured CR 

program. The investigators also examined the prospective relationship between 

self-determined motivation and exercise behavior in these individuals. Participants in the 
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study were recruited from a hospital-based CR program. Of the 68 participants, 87% 

were men. Continuation of exercise behavior was examined at 3 weeks and 6 weeks after 

completion of an extension of their initial CR program, which was conducted at a 

university-based site. One group received supervised exercise only in the program 

extension while the other received exercise, educational sessions, and workshops related 

to exercise. At completion of the extended 6-week exercise program, participants 

completed valid and reliable instruments derived from SDT to measure satisfaction of the 

needs for autonomy, competence, and relatedness, and to measure self-determined 

motivation. At 3 weeks and 6 weeks after completion of the exercise portion, the 

participants were asked to complete the 7-Day Physical Activity Recall (7-Day PAR) 

questionnaire to determine self-regulated exercise behavior at these points (Russell & 

Bray, 2009). 

Results supported a positive relationship between self-determined, or 

autonomous, motivation and psychological need satisfaction (Russell & Bray, 2009). 

Additionally, the level of self-determined motivation to exercise positively predicted the 

level of future exercise behavior (Russell & Bray, 2009). Thus, the amount of exercise 

participants continued to engage in upon completion of CR was related to the level of 

self-determined motivation they reported at the conclusion of their program, which is 

consistent with the tenets of SDT. 

Limitations of this study included the small sample size and low number of 

women in the sample, which reduced generalizability of findings. The self-report nature 

of the instruments used in the study introduced the possibility of social desirability bias. 

Additionally, the short length of time between intervention completion and follow-up 
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of SDT in explaining long-term maintenance of exercise behavior in persons with heart 

disease. 

A subsequent study by Russell and Bray (2010) was conducted to explore the use 

of SDT in explaining motivation to exercise in persons engaged in a CR program. 

Specifically, the relationship between perceived autonomy support of members of the CR 

staff and participants' motivation to exercise was examined. The relationships between 

self-determined motivation and CR program attendance, and self-determined motivation 

and exercise frequency, duration, and volume also were examined. Unfortunately, the 

study sample was somewhat small (N= 53) and consisted entirely of male participants. 

Participants were recruited from a supervised, hospital-based CR program. At the fourth 

week of participation in the CR program, demographic information was obtained from 

participants and assessments of perceived autonomy support and motivation for exercise 

were completed. CR program attendance was recorded for the next 8 weeks. 

Self-reported exercise behavior, using the 7-Day PAR, was assessed 10 weeks after the 

baseline data collection point, which corresponded with a time point two weeks post 

completion of the 12-week CR program (Russell & Bray, 2010). 

Perceived autonomy support was found to be significantly positively correlated 

with self-determined motivation in this sample (Russell & Bray, 2010). Average exercise 

session duration and perceived autonomy support were positively correlated. Additional 

findings included a positive correlation between self-determined motivation and average 

exercise session duration as well as total exercise volume reported during the 7-day recall 

period (Russell & Bray, 2010). This period represented home-based activity post 
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completion of the CR program. However, CR attendance and exercise frequency, as 

measured in the study, were not found to be correlated with self-determined motivation 

(Russell & Bray, 2010). These findings, though unexpected, were speculated by the 

investigators to be due to a number of factors, including the possible need for participants 

to organize their schedules to accommodate CR attendance. Overall attendance in CR 

program sessions was relatively high in this study, as noted by over 75% of classes being 

attended by participants. The investigators concluded the data provided support for the 

relationship between higher levels of autonomy support and greater self-determined 

motivation, at least in the early weeks of CR, and that self-determined motivation may 

lead to higher levels of exercise behavior. 

Limitations to this study were the small sample size and lack of women in the 

study. The study had the similar weakness of many others of focusing only on 

individuals with CVD who attended a CR program. Hence, generalizability of findings is 

limited to a small portion of the population of individuals with CVD. Cause and effect 

could not be assessed given the correlational nature of the study. The authors reported 

other variables, such as perceived competence, were not measured in this study and may 

have had an effect on self-determined motivation. Other sources of autonomy support for 

exercise, such as family and friends, were not measured and may have influenced CR 

attendance and exercise behavior (Russell & Bray, 2010). 

D'Angelo et al. (2007) conducted a cross-sectional study to examine the 

applicability of an integrated model of behavior change which incorporated the concepts 

of self-efficacy, intentions to exercise regularly, planning of exercise, general 

motivational orientation, and self-determination within the context of exercise behavior. 



Participants in the study were persons with CAD who expressed an interest in beginning 

an exercise program as part of their CR. Drawing on a model of behavior change 

suggested by Rothman et al. (2004), D'Angelo et al. (2007) further developed a model to 

predict regulation of exercise behavior among persons engaged in the process of 

rehabilitating from heart disease. Participants completed a survey instrument described 

by the investigators as consisting of demographic, clinical, psychosocial, and cognitive 

variables, although these were not further delineated in the reviewed report. They also 

completed valid and reliable self-report questionnaires of general motivational 

orientation, self-determination within the context of exercise behavior, barrier 

self-efficacy, exercise intentions, and planning of exercise. 

The study sample of200 participants consisted of a large percentage of males 

(81%) with ages ranging from 37 to 93 years. Findings indicated separate significant 

relationships between self-efficacy and self-determination and the variables of intentions 

and planning related to exercise behavior (D'Angelo et al., 2007). The investigators 

observed that self-efficacy was strongly related to short-term regulation of exercise 

behavior while self-determination was related to intention formation and, more so, to the 

planning process for maintenance of exercise behavior. Given the cross-sectional nature 

of the study, cause and effect could not be assessed. The predominantly male sample and 

the lack of inclusion of persons not attending CR limited generalizability of findings. 

The self-report nature of the study instruments introduced the possibility of social 

desirability bias. However, the study supports the application of SDT in the exploration 

of motivation for physical activity, and its possible use in devising interventions to 

increase adoption and maintenance of physical activity in persons with CVD. 
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The strength of SDT in explaining motivation for physical activity in persons with 

CVD is supported by the results of the above-referenced studies. However, it is evident 

that research in this area is limited, based on the small number of studies found in the 

literature. The need for continued investigation, particularly in the context of 

maintenance of physical activity in the population of women with CVD, is notable. The 

importance of fostering autonomous regulation of behavior through the fulfillment of the 

basic psychological needs, especially perceived competence, has been elucidated in 

research presented thus far regarding health-related behavior. An autonomy supportive 

approach has been demonstrated to be effective in enhancing autonomous motivation and 

perceived competence (Williams et al., 2002; Williams, McGregor, Sharp, Levesque, et 

al., 2006). In the healthcare setting, evidence exists regarding the relations of autonomy 

support by healthcare providers, autonomous motivation, perceived competence, and 

subsequent behavior (Williams, Freedman, & Deci, 1998; Williams, McGregor, Sharp, 

Levesque, et al., 2006). Further discussion regarding the importance of patients' 

perceptions of autonomy support of healthcare providers on physical activity behavior 

follows. Limited evidence is available regarding the effects of this relationship on 

physical activity in persons with CVD, particularly women. 

Autonomy Support of Healthcare Providers and Motivation for Physical Activity 

Interventions and models of behavior change often suggest the relationship 

between practitioners and their patients is an important avenue to consider for effecting 

behavior change in the healthcare setting (Ryan et al., 2008). Fortier et al. (2007) 

conducted a randomized controlled trial in which the authors tested an autonomy 

supportive intervention focused on physical activity behavior in patients recruited from a 
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primary care practice in Canada. This study also provided another test of the SDT 

process model proposed by Williams, Freedman, and Deci (1998) and previously 

described in this review. At baseline, both the control and experimental groups received 

the same brief intervention from their healthcare provider who had received training in 

how to be autonomy supportive. An individualized prescription for physical activity was 

provided to each participant at this time. Those in the experimental group engaged in six 

counseling sessions over a 3-month period with physical activity counselors who had 

been trained to be autonomy supportive. The control group did not receive any additional 

physical activity counseling other than that provided at baseline. Prior to any 

intervention, sociodemographic information was obtained from all patients via 

questionnaire. Immediately following their initial appointment with their healthcare 

provider, in which all patients received brief (2 to 4 minutes) physical activity 

counseling, patients completed an assessment of the perceived degree of autonomy 

support of their healthcare providers. All patients interested in the study then completed 

assessments of autonomous motivation, perceived competence for exercise, and a 

self-report physical activity questionnaire. Autonomous motivation and perceived 

competence for exercise were reassessed via phone call at 6 weeks, with reassessment of 

self-reported physical activity being completed at 13 weeks. Patients in the experimental 

group also completed assessments of perceived autonomy support of the physical activity 

counselor at 24 to 48 hours after their initial and second counseling sessions with this 

individual. Patients were asked to complete the assessments of autonomous motivation 

and perceived competence in light of a personal physical activity goal identified by the 

patients. 



Data from 120 patients were included in the analyses with women comprising 

69% of this sample. Analysis of study data revealed autonomous motivation at 6 weeks 

was higher in the experimental group than the control group, controlling for baseline 

autonomous motivation (Fortier et al., 2007). Those in the experimental group exhibited 

significantly higher levels of physical activity at 13 weeks compared to patients in the 

control group, also controlling for baseline measurements (Fortier et al., 2007). These 

results indicated the intervention was effective in increasing autonomous motivation and 

physical activity. Path analysis of the SDT process model indicated higher levels of 

perceived autonomy support in the experimental group were correlated with higher levels 

of autonomous motivation at mid-intervention. This predicted higher levels of physical 

activity at completion of the intervention (Fortier et al., 2007). Perceived competence for 

exercise did not differ between groups. Autonomous motivation and perceived 

competence, as measured at the 6-week point, were directly linked to physical activity 

levels at completion of the intervention in the experimental group (Fortier et al., 2007). 

Perceived competence was not shown to mediate this relationship. No motivational 

variables were found to be directly related to physical activity at the 13-week point in the 

control group (Fortier et al., 2007). Overall, the findings supported the influence of 

autonomy support on autonomous motivation and subsequent physical activity. 

Additionally, support for the SDT process model of health behavior change described by 

Williams, Freedman, and Deci (1998) was provided, with the exception of the mediating 

role of perceived competence. However, the investigators suggested this may have been 

due to a ceiling effect noted in the measurement of some motivational variables in their 

study, including perceived competence. 
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Fortier et al. (2007) outlined several limitations in their study, including the fact 

that both the control and experimental groups received a brief autonomy supportive 

intervention at baseline. This may have impacted findings related to autonomy support. 

The small sample size impinged on power and method of analysis of data in the study. 

Lack of diversity in the population limited generalizability of findings. The investigators 

noted a ceiling effect with the motivation variables measured in the study, which may 

have affected their findings. The self-report nature of many of the instruments, including 

the physical activity measure, may have introduced social desirability bias (Fortier et al., 

2007). 

More recently, Silva et al. (2011) conducted a longitudinal randomized controlled 

trial demonstrating the effects of an SDT-based intervention on weight control and 

physical activity behavior of 221 females in a community-based population. The 

intervention focused on the concept of autonomy support and its proposed effect on 

enhancing autonomous motivation and behavioral change. Women participated in a 

1-year behavior change intervention, delivered in an autonomy supportive manner, 

consisting of multiple health education sessions comprised of information and activities 

directed at increasing physical activity and diet. They also participated in sessions 

focused on maintenance of health behaviors. The control group took part in multiple 

general health education sessions on various topics, with no particular focus on any one 

area. Data collection took place at the end of the intervention, which was 1 year post 

initiation of the intervention. This included measures of perceived autonomy support, 

behavioral regulations of exercise, exercise behavior, and weight. These measures were 
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repeated at 2 years post initiation of the intervention. Weight and exercise behavior 

appeared to be the only data collected 3 years post initiation of the intervention. 

The intervention was effective with greater amounts of weight loss and higher 

amounts of exercise at the moderate to vigorous level noted in women who took part in 

the intervention versus those in the control group (Silva et al., 2011). Three years post 

completion of the intervention, percent weight change from baseline of participants and 

exercise levels remained significantly higher in the intervention group (Silva et al., 2011). 

The positive effects of the intervention on perceived autonomy support were supported in 

the study. Autonomy support also was shown to be significantly correlated with 

autonomous regulation of exercise behavior at various time points, including 1 and 2 

years after the initiation of the intervention. Autonomous motivation was related to 

increased exercise levels and weight loss (Silva et al., 2011). 

Despite limitations of the study, such as the inclusion of a select population of 

women and the use of self-report instruments, the study by Silva et al. (2011) made an 

important contribution to the understanding of motivation for behavior change in women. 

The findings of this study provided evidence of the effectiveness of an autonomy 

supportive approach by those involved in counseling individuals regarding physical 

activity and weight loss in fostering autonomous motivation in women to engage in these 

health-related behaviors. The positive effects of an autonomy supportive approach and 

autonomous motivation on long-term maintenance of physical activity in a female 

population also were supported by the study findings. The investigators mentioned they 

only measured moderate and vigorous physical activity. While this was noted as a 

limitation by the investigators, this is the level of physical activity currently 
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recommended for health promotion and disease prevention in adults (Haskell et al., 

2007). A final limitation mentioned by the investigators was that the possibility of 

differences in the groups at baseline could not necessarily be ruled out. This could have 

potentially affected validity of results. 

Although not testing an intervention, but applicable to persons with CVD, 

Williams, Gagne, et al. (2005) conducted a longitudinal, observational study to examine 

motivation for behavior change related to diet, exercise, and smoking among patients 

who reported chest pain suggestive of CAD. The study focused on the effects of the 

participants undergoing diagnostic testing for CAD on their autonomous motivation for 

lifestyle change and the effects of their perception of the degree to which their primary 

care physicians were autonomy supportive on participant autonomous motivation. Using 

SDT as the framework for this study, the investigators explored the relationship between 

autonomous motivation and perceived autonomy support from healthcare providers, 

autonomous causality orientation, and subsequent behavior change in this sample. A 

total of 390 persons participated in the study with complete data from 252 men and 

women being used in the statistical analyses. Women comprised 52% of the sample. 

Three time points were used for data collection. At baseline, participants underwent a 

series of non-invasive tests for CAD, and completed self-administered questionnaires 

assessing general causality orientation as well as diet, exercise, and smoking behavior. 

Participant weight also was retrieved from physician records. The second time point was 

one to two weeks after the initial assessment. At this point, participants were provided 

with the results of the noninvasive tests by their primary care physician and a 

questionnaire measuring autonomous and controlled motivation for lifestyle change was 
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mailed to the participants for their completion. The probability of each participant having 

CAD was assessed by physicians based on the clinical evaluation of the participant at the 

initial time point. This was reassessed at the second time point, based on the results of 

the diagnostic testing. Time three occurred three years later when weight, diet, exercise, 

and smoking behavior were reassessed using the same methods or measures as the initial 

assessment. Questionnaires measuring perception of primary care physician autonomy 

support and autonomous versus controlled motivation for lifestyle change were mailed to 

the participants for their completion. Physician determinations as to whether or not each 

participant had CAD also were obtained at this time. 

Williams, Gagne, et al. (2005) reported perceived autonomy support of the 

primary care physician was positively related to greater autonomous motivation for 

lifestyle change at the three year time point in this study. Autonomous causality 

orientation also showed a positive relationship with change in autonomous motivation 

over time. Increases in autonomous motivation from the second time point to the three 

year follow-up was significantly related to improvements in diet and exercise behavior, 

and marginally related to smoking cessation (Williams, Gagne, et al., 2005). Participants 

who were told they had a high probability of CAD were more likely to maintain high 

autonomous motivation for a healthy lifestyle over the study period. This correlated with 

improvements in diet behavior (Williams, Gagne, et al., 2005). Thus, these results 

support autonomous motivation as being an important factor to consider in examining 

maintenance of behavior change, including that related to physical activity. The 

importance of an autonomy supportive approach by one's healthcare provider also was 

supported by the results of this study. Additionally, women were well represented in the 
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study, minimizing problems with generalizability of findings to the population of women 

with CVD. 

The effectiveness of autonomy support in fostering autonomous motivation for 

health-related behavior is demonstrated by the results of multiple studies. Evidence 

supports the relationship between patients and their healthcare providers directly affects 

motivation to engage in behavior recommended for risk reduction, including physical 

activity. Motivation for physical activity has been a target of research and interventions, 

due to the importance of physical activity in reducing risk for CVD. However, research 

in which the effects of healthcare provider autonomy support on autonomous motivation, 

perceived competence, and subsequent physical activity behavior in the population of 

persons with CVD is limited, especially in women. 

Summary of Review of Related Literature 

The prevalence of CVD in the general population, and specifically in women, 

warrants continued exploration of risk factor management and strategies for health 

promotion and disease prevention. Physical activity can provide multiple risk reduction 

benefits to those at risk for CVD as well as secondary prevention benefits for those with 

established CVD. Although numerous additional studies related to physical activity and 

interventions to increase physical activity in persons with CVD were identified in the 

literature, they appeared to primarily focus on constructs similar to those mentioned in 

this review. As such, this review of related literature has attempted to highlight the 

knowledge to date resulting from the exploration of physical activity behavior and 

interventions to increase this behavior in women with CVD. In addition, the review also 

attempted to illuminate the theoretical understanding of physical activity behavior and 
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interventions used to increase physical activity in adults, especially those with CVD. An 

inadequate understanding of the motivational factors influencing physical activity 

behavior has been noted. SDT attempts to explain these motivational factors and has 

been shown to be an effective theoretical framework from which to study physical 

activity behavior. In summarizing the findings from this review, several gaps in the 

literature become apparent. 

Strategies employed in the past to effect changes in physical activity behavior 

have shown only modest increases in physical activity in most groups. Therefore, the 

need exists for evaluation of additional strategies to increase physical activity and to 

clarify the effects of existing strategies on this behavior in persons with CVD. Marcus 

et al. (2000) recommended identifying whether differences exist as to effectiveness of 

behavioral strategies for initial changes in physical activity behavior and those for 

maintenance of this behavior, surmising that this is likely the case. Other investigators 

support the proposition that determinants of adoption of a behavior differ from those 

required for maintenance of the behavior (D'Angelo et al., 2007; Rothman, 2000). 

Studying physical activity behavior over a longer period of time would provide missing 

data on persistence with physical activity, especially following completion of 

interventions in this population (Conn et al., 2009). In addition, exploring physical 

activity when CVD is in its chronic phase versus an acute phase, as occurs in the context 

of CR, is important. Examining interventions geared toward physical activity behavior 

alone as opposed to interventions aimed at impacting multiple risk factors would be 

beneficial (Conn et al., 2008). The need for further research on home-based, or 

self-monitored, versus hospital-based physical activity programs is notable. Studies of 



physical activity behavior in persons who have never participated or completed a CR 

program are lacking. 

Due to the poor representation of women with CVD in many studies, further 

investigation of physical activity behavior in this population is required. Also, most of 

the studies included in the various reviews and meta-analyses referred to in this 

discussion did not provide information as to differences between men and women in 

terms of the effectiveness of the interventions employed. This would be important to 

explore in targeting appropriate individualized strategies for behavior change. 

Exploration of motivation for self-regulatory behavior would be a component of these 

studies. 

Conducting studies which are consistent with the theoretical framework purported 

to be used in the study are essential. This has not been the case, particularly in research 

related to physical activity behavior (Conn et al., 2008). In addition, studies incorporated 

in the review did not consider the effects of confounding variables such as age, 

depressive symptomatology, social support from others, and comorbidities in their 

analyses. Each of these factors have been shown to influence physical activity levels in 

various populations (Aggarwal et al., 2008; Artinian et al., 2010; Brummett et al., 2005; 

Conn et al., 2009; DiMatteo et al., 2000; Haskell, 2003). Future research should include 

the measurement of these variables and consider their effects on study outcomes. 

SDT has been shown to be a strong framework for examining motivation in the 

physical activity domain (Edmunds et al., 2007; Landry & Solmon, 2002). Research is 

limited in the use of SDT for the study of physical activity in persons with CVD, 

especially women. Further testing of motivational factors, such as those included in 
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SDT, in the realm of physical activity behavior in persons with CVD is needed. A deeper 

understanding of motivation as it pertains to the initiation and maintenance of physical 

activity in women with CVD may be achieved through research using SDT as the 

theoretical framework. 

The benefits of an autonomy supportive environment on behavioral change have 

been demonstrated in previous research (Silva et al., 2011; Williams et al., 2002; 

Williams, McGregor, Sharp, Levesque, et al., 2006; Williams, Niemiec, et al., 2009). 

Exploring the effects of autonomy support from healthcare providers on autonomous 

motivation, perceived competence, and subsequent behavior in women with CVD is 

needed. Interventions focused on increasing autonomous motivation may be derived 

from the findings of these investigations, possibly offering a framework through which 

improvements in adoption and long-term maintenance of physical activity in women with 

CVD can be achieved. The fostering of personal responsibility for healthcare through 

support of patient autonomy in directing health behavior change is congruent with the 

concepts of autonomy support and autonomous motivation outlined in SDT (Deci & 

Ryan, 1985). Patient responsibility and self-care can potentially enhance maintenance of 

positive health-related behavior. 

The need for research in the area of physical activity is imperative in continuing 

the advances that have been made in the treatment and prevention of CVD. 

Opportunities for future inquiry are abundant. As members of the team involved in the 

implementation of health promotion and disease prevention strategies, nurses can 

contribute to the body of knowledge regarding these strategies through participation in 

research efforts in the area of physical activity behavior in women with CVD. 
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Additionally, they can assist with the identification of additional needs in this patient 

population and act as members of a collaborative team in addressing those needs. Efforts 

such as these will assist in improvements in quality of life for persons with CVD. 



CHAPTER 3 

METHODOLOGY 

Research methods and procedures used for this study are presented in this section. 

The research design, setting, and sampling methods are outlined. The instruments used 

for data collection are described including their psychometric properties. Research 

procedures are described including obtaining permission for the study, informed consent, 

and participant recruitment. Procedures used for data collection and analysis are 

delineated. Information related to protection of human subjects also is a component of 

this chapter. 

Research Design 

To address the research hypotheses in this study, a quantitative, cross-sectional, 

correlational design was utilized. This design was appropriate for the study in that the 

aim of the study was to test relationships between the SDT-based constructs of perceived 

autonomy support from healthcare providers, autonomous motivation, perceived 

competence, and physical activity of women with C VD rather than to make inferences 

regarding causality. These relationships were examined while controlling for 

confounding variables including age, perceived social support, depressive symptoms, 

CVD symptoms, and comorbidity. 

Setting 

The community-based setting for the research study was in the Southeast region 

of the United States, specifically the states of Florida and Georgia. The setting for 
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participant recruitment was chosen due to the high prevalence of CVD in women in this 

geographical area and the familiarity of the setting to the student investigator. 

Additionally, the ethnic and sociocultural diversity of the population in these two states 

was considered to increase the probability of obtaining a more diverse study sample. In 

2005, CVD claimed the lives of over 59,000 persons in Florida (Fisher & Johnson, 2007). 

This constituted 35% of all deaths in that state. Mortality related to CVD in females in 

Florida was reported as greater than 31,000 deaths in 2003 (Fisher & Johnson, 2007). In 

Georgia, more than 21,000 deaths, 32% of all cause mortality, were attributed to CVD in 

2007 (Clarkson, 2008). The female death rate from CVD amounted to over 11,000 

deaths or 25% of all cause mortality in women in Georgia in 2005 (Bryan, 2007). Thus, 

CVD constitutes the leading cause of death in women in both of these states. 

Sample 

The convenience sample for this study included 103 community dwelling women 

with a self-reported diagnosis of CVD of at least one year in duration. Convenience 

sampling provided the most efficient means of sampling for a correlational study of this 

type. Given the focus of the study on women with CVD, men were excluded. According 

to the AHA 2011 statistics on CVD, the prevalence of diagnosed CVD in women less 

than 45 years of age is significantly lower than in women 45 years and older (Roger et 

al., 2011). Thus, using this lower age limit as an inclusion criterion helped ensure 

targeting the segment of the female population most likely to possess this diagnosis. 

Participants were not excluded based on ethnicity or race. Children and adolescents are 

not among the population of persons typically diagnosed with acquired CVD, therefore, 

no children were included in the study. Inclusion criteria were as follows: 



1) women ages 45 years or older, 2) a self-reported history of CVD (including coronary 

heart disease, hypertension, or heart failure) of at least one year in duration. Exclusion 

criteria included: 1) self-reported comorbidities significantly limiting ability to engage in 

regular physical activity or perform activities of daily living (ADLs) independently, 2) a 

self-reported history of congenital heart disease or secondary hypertension, 3) unable to 

read, write, or speak English, 4) lack of orientation to time, place, and person, and 5) lack 

of consistent telephone access. Sample inclusion/exclusion criteria were selected to 

reduce the influence of confounding factors that could weaken internal validity. To 

address the research questions, participants were required to possess the ability to read, 

write, and speak English and to be oriented, given the nature of the written questionnaires 

and the telephone survey. Consistent telephone access was required for data collection 

pertinent to comorbidities, functional status, and completion of a physical activity recall 

instrument. Congenital heart disease and secondary hypertension are not generally 

considered in the realm of conditions for which physical activity is noted to directly 

contribute to risk reduction. Therefore, given the focus of this study on risk reduction in 

women with otherwise acquired CVD, those women solely diagnosed with these two 

conditions were excluded. Additionally, in that it is purported the benefits of regular 

physical activity in persons with CVD are associated with long-term engagement in this 

activity, the study attempted to focus on this long-term behavior. Therefore, women 

included in the study had to have been diagnosed with CVD for one year or longer to 

allow for effective assessment of long-term motivation and physical activity. 



66 

Instrumentation 

Self-report questionnaires were used for data collection. With the exception of 

three of the instruments, questionnaires were completed independently by study 

participants. The second part of the demographic questionnaire, the Charlson 

Co-Morbidity Index (CCI), and the Stanford Seven-Day Physical Activity Recall (7-Day 

PAR) were completed during a structured telephone survey with the student investigator. 

The 7-Day PAR is designed to be used as an in-person or telephone interview instrument. 

The CCI and the second part of the demographic questionnaire also lend themselves to a 

survey format for completion due to the nature of the questions on these instruments. A 

detailed description of each instrument used in the study, along with its psychometric 

properties, is provided here. A copy of all instruments can be found in Appendix A. 

Demographic Factors 

Participants completed a two-part demographic questionnaire. 

Demographic/clinical variables included on the first part of this questionnaire, developed 

by the student investigator, consisted of participant age, height, weight, marital status, 

living arrangements, ethnocultural background, level of education, employment status, 

work history, cardiovascular diagnosis, time since cardiovascular diagnosis, risk factors 

for CVD, comorbidity, and medications. This part of the questionnaire was completed 

independently by study participants. The second part of the demographic questionnaire 

was completed during a structured telephone survey with the student investigator and 

included questions related to physical activity, exercise history, and functional status. 

Functional status was determined by the student investigator using the New York Heart 

Association functional classification system (The Criteria Committee of the New York 
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Heart Association, 1994) based on participants' responses to questions included for this 

purpose on the demographic questionnaire and on CVD-specific data obtained from 

another study questionnaire, the Cardiovascular Limitations and Symptoms Profile 

(CLASP). The student investigator was qualified to determine functional status using 

this classification system, possessing over 35 years of clinical nursing experience in the 

field of cardiology, and having repeatedly used this classification system with patients in 

clinical practice as an advanced practice registered nurse. 

Perceived Autonomy Support 

A 6-item version of the Health Care Climate Questionnaire (HCCQ), derived 

from SDT constructs, was used to assess perceptions of autonomous versus controlling 

support for physical activity behavior from healthcare providers (Williams et al., 1996). 

The 6-item measure was derived from the original 15-item scale and has been used in 

several research studies, with slight adjustments being made in the wording of the 

questionnaire to make it suitable for the domain and behavior under study (Russell & 

Bray, 2010; Williams, Freedman, & Deci, 1998; Williams, McGregor, King, Nelson, & 

Glasgow, 2005). For this study, a version of the HCCQ using terminology pertinent to 

physical activity was used. The instrument uses a 7-point Likert format ranging from 1 

(not at all true) to 7 (very true). Scores are calculated by averaging the individual item 

responses. The range of possible scores is 1 to 7 with higher average scores representing 

higher levels of perceived autonomy support. 

Internal consistency reliability (Cronbach's alpha) for the 6-item measure was 

reported to be 0.80 by Williams, Freedman, and Deci in 1998 and was highly correlated 

with the 15-item scale (r = 0.91). In a study involving person's with CVD, the 
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Cronbach's alpha for the 6-itera scale was reported as 0.95 (Russell & Bray, 2010). 

Evidence of construct validity was obtained via factor analysis resulting in a one-factor 

solution. An eigenvalue of 3.0 with factor loadings of greater than 0.74 was reported for 

each item of the 6-item measure (Williams, Freedman, & Deci, 1998). In the present 

study, the HCCQ-PA showed good internal consistency reliability with a Cronbach's 

alpha of 0.95. 

Autonomous Motivation 

The Treatment Self-Regulation Questionnaire (TSRQ), an instrument also derived 

from the constructs of SDT, assesses the degree of autonomy participants feel as to their 

motivation for a particular behavior (Ryan & Connell, 1989). An adaptation of this 

instrument, the Treatment Self-Regulation Questionnaire - Physical Activity 

(TSRQ-PA), has been shown to be a valid and reliable measure of autonomous versus 

controlled motives for physical activity behavior (Wilson et al., 2006). The 12-item 

version of the TSRQ-PA was employed in this study and used a 7-point Likert format 

ranging from 1 (not at all true) to 7 (very true). Scores for the two subscales of 

autonomous and controlled motives are calculated by averaging the responses to the 

specific items designated as belonging to each subscale. The range of possible scores for 

the autonomous motives and controlled motives subscales is 1 to 7. The higher the 

averaged score on the autonomous motives subscale, the more motivationally 

self-determined or autonomous the participant is relative to their decision to be physically 

active. The higher the averaged score on the controlled motives subscale, the more the 

participant perceives their motivation to be physically active is controlled or determined 

by the need to avoid negative consequences or disapproval by others. While data were 



collected from participants in this study using both subscales, given the focus of the 

current study on autonomous motivation for physical activity, only scores from the 

autonomous motives subscale were utilized in the testing of study hypotheses. 

Internal consistency reliability (Cronbach's alpha) for the TSRQ has been 

reported to range from 0.67 to 0.87 (Williams et al., 2004) and from 0.75 to 0.89 for the 

TSRQ-PA (Wilson et al., 2006). In a study involving exercise behavior of persons with 

CVD, Cronbach's alphas of 0.85 and 0.91, respectively, were reported for the controlled 

and autonomous motivation subscales of the TSRQ (Russell & Bray, 2010). Construct 

validity of the instrument and its subscales has been supported via factor analysis 

(Levesque et al., 2007). As computed for the present study, the internal consistency 

reliability estimate (Cronbach's alpha) for the TSRQ-PA subscale of autonomous 

motivation was 0.81. The Cronbach's alpha for the controlled motivation subscale was 

0.79. 

Perceived Competence 

A relevant version of the Perceived Competence Scale (PCS) (Williams, 

Freedman, & Deci, 1998), the PCS-Physical Activity (PCS-PA), was used to assess a 

participant's perception of how confident she was in her ability to be physically active 

(perceived competence). The PCS was derived from the constructs of SDT to reflect the 

measurement of fulfillment of one of the basic psychological needs identified in SDT 

(Deci & Ryan, 1985). A slight adjustment in the wording of this scale was made to make 

it relevant to the target behavior in this study, that of physical activity. The instrument 

consists of 4 items using a Likert response scale ranging from 1 (not at all true) to 7 (very 

true). Scores are calculated by averaging the participant's responses to the 4 items. The 
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range of possible scores is 1 to 7 with higher average scores representing higher levels of 

perceived competence. 

Internal consistency reliability (Cronbach's alpha) for the original PCS has been 

reported to be 0.80 to 0.94 (Williams, Freedman, & Deci, 1998; Williams, McGregor, et 

al., 2005). Cronbach's alpha for a version of the scale used in the physical activity 

domain by Fortier et al. (2007) was 0.93 to 0.96. Construct validity has been supported 

via factor analysis in previous studies (Williams, Freedman, & Deci, 1998). In the 

present study, a modified version of the PCS, the PCS-PA, was used and demonstrated 

good internal consistency reliability with a Cronbach's alpha of 0.95. 

Physical Activity 

The Stanford Seven-Day Physical Activity Recall (7-Day PAR) was one of the 

measures used to assess physical activity (Blair et al., 1985; Sallis et al., 1985). This 

self-report instrument was designed to provide an estimate of individual time spent in 

various levels of physical activity over the previous seven days. Total time spent in 

activities each day at several intensity levels, including sleep, is elicited from participants 

through an interview. Time spent on strengthening and flexibility exercises also is 

assessed. The metabolic equivalent (MET) is used to describe the absolute intensity or 

the rate of energy expended during an activity or exercise (Thompson et al., 2003). One 

MET equates to the amount of oxygen consumed at rest or 3.5 ml of oxygen/kg/min. The 

rate of energy expenditure, or METs, differs at various levels of activity. Moderate 

activity is described as that which feels similar to one's normal walking pace and equates 

to a MET level of 4. Very hard or strenuous activity is equivalent to activity at a level 

similar to running, corresponding to 10 METs of energy expenditure. Hard activity 



would be considered that which feels harder than moderate activity, but not quite as hard 

as running, and equates to 6 METs. The time spent in sleep each day, which is equivalent 

to a MET level of 1, also is elicited. The amount of time spent in light activity, 

considered equivalent to 1.5 METs, is calculated by subtracting from 24 hours the total 

time spent in sleep plus time spent at the moderate, hard, and very hard levels of activity. 

The total number of minutes spent each day at each level of intensity is multiplied by the 

corresponding MET for that level. These values are summed across the week to achieve 

an estimate of kilocalories of energy expenditure per week or the amount of physical 

activity engaged in by the individual. Higher scores on the 7-Day PAR mean higher 

amounts of physical activity and greater energy expenditure. The range of possible 

scores begins with 0 with no upper limit. For this study, total weekly energy expenditure 

was used to operationalize physical activity. 

Test-retest and interrater reliabilities for the instrument have ranged from 0.69 to 

0.86 (Gross, Sallis, Buono, Roby, & Nelson, 1990; Levesque et al., 2007). Concurrent 

validity has been measured at 0.70 to 0.82 (Dishman & Steinhardt, 1988; Kriska et al., 

1997; Levesque et al., 2007) when compared to a seven day physical activity diary and 

other self-report measures. Construct validity for the instrument was adequately 

described by Blair et al. (1985) and Sallis et al. (1985). When compared to an objective 

measure of physical activity, a uniaxial accelerometer, along with several other physical 

activity questionnaires, the 7-Day PAR showed a strong correlation (r = 0.79) with the 

objective measure (Miller, Freedson, & Kline, 1994). However, in a summary of various 

self-report instruments used to measure physical activity, Sallis and Saelens (2000) 

reported correlations of 0.50 and 0.53 between activity levels measured with 
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accelerometers and the 7-Day PAR. Despite the inconsistencies with how well the 7-Day 

PAR correlates with objective measures of physical activity, the 7-Day PAR has been 

widely used and there is strong evidence that it is a valid and reliable measure of physical 

activity in various populations, including women (Blair et al., 1985; Hayden-Wade, 

Coleman, Sallis, & Armstrong, 2003; Kriska et al., 1997). 

Perceived Social Support 

Perceived social support was measured using the Perceived Social Support Scales 

(PSS-Fr and PSS-Fa) (Procidano & Heller, 1983). According to Prodicano and Heller 

(1983), the scales were developed as a means of measuring to what degree an individual 

perceived his or her family and friends as fulfilling his or her needs for support, 

information, and feedback. These areas of social support are congruent with constructs 

identified as components of the theoretical framework used for this study. The PSS-Fr 

and PSS-Fa are two separate scales. One measures the degree of perceived social support 

from friends (PSS-Fr); the other measures perceived social support from families 

(PSS-Fa). Each scale consists of 20 items to which subjects respond "Yes", "No", or 

"Don't know." A score of 0 is assigned to each item answered with "Don't know." 

Items on each of the scales are assigned a score of+1 depending on whether subjects 

answer "Yes" to the item or "No" to the item. The +1 scoring depends on whether an 

answer of "Yes" to a particular item or "No" to that item is indicative of social support. 

The total possible range of scores for each scale is 0 to 20. Higher scores indicate a 

perception of greater social support. Scores from each of the two scales have been used 

separately in statistical analyses in some studies (e.g., Lo, R., 1999) while others have 

used a composite score in their analyses, computed by adding together the total scores 
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from the PSS-Fa and the PSS-Fr (e.g., Miller, Chibnall, Videen, & Duckro, 2005). Given 

that the items on each of the scales are somewhat similar, the potential for 

multicollinearity existed with the use of the two separate scale scores in statistical 

analyses. Missing data for one participant was noted for the PSS-Fa, while no missing 

values were noted in the scores from the PSS-Fr. Subsequently, data from the 

PSS-Fr were used in the final statistical analyses in the study. 

Construct validity of the scales was established through factor analysis (Procidano 

& Heller, 1983). Good concurrent validity has been demonstrated through correlations 

with the measures of psychological distress and social competence (Corcoran & Fischer, 

2000). Excellent internal consistency has been reported with alphas of 0.88 to 0.91 for 

the PSS-Fa and 0.84 to 0.90 for the PSS-Fr (Corcoran & Fischer, 2000; Procidano & 

Heller, 1983). Andersen et al. (2004) reported adequate alpha reliability (0.82 and 0.88) 

as well as adequate test-retest reliability (0.79 and 0.80) for the PSS-Fr and PSS-Fa, 

respectively, in a study involving women with breast cancer. This instrument also has 

been used in studies related to persons with CVD and CVD risk factors (Lo, 1999; Miller 

et al., 2005). Internal consistency reliability in the present study for the PSS-Fa and 

PSS-Fr was good as noted by a Cronbach's alpha of 0.89 for each subscale. 

Depressive Symptoms 

The Center for Epidemiologic Studies Depression Scale (CES-D) was used to 

measure depressive symptoms in participants (Radloff, 1977). Originally designed as an 

instrument for use in the general population, the CES-D has been used extensively in 

research studies in the fields of medicine and nursing since its development. Relevant to 

the proposed study, the CES-D has been used in multiple studies involving persons with 
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CVD (e.g., Boutin-Foster, 2008; Dunn, Corser, Stommel, & Holmes-Rovner, 2006; 

Wulsin et al., 2005). This instrument consists of 20 items to which participants respond 

on a Likert scale ranging from 0 (rarely or none of the time [less than 1 day]) to 3 

(most or all of the time [5-7 days]) as to the frequency with which they have experienced 

the particular symptom during the past week. The range of possible scores on the 

instrument is 0 to 60 with higher scores indicating greater frequency of depressive 

symptoms. A cut-off score of 16 or higher is indicative of possible depression (Radloff, 

1977). 

Items for the CES-D were chosen for inclusion from several previously validated 

depression scales (Radloff, 1977). According to Radloff (1977), construct validity was 

supported through correlations of the CES-D with other self-report measures, clinical 

ratings of depression, and through relationships with other closely associated variables. 

Concurrent and discriminant validity of the instrument have been supported in previous 

studies through significant correlations with other measures of depression and the ability 

to discriminate between patients with psychological illness and persons in the general 

population (Corcoran & Fischer, 2000). Internal consistency reliability has been 

established with a Cronbach's alpha of 0.90 in patient groups (Corcoran & Fischer, 2000; 

Radloff, 1977). Consistent with this data, a Cronbach's alpha of 0.87 was computed for 

the CES-D in the present study. 

CVD Specific Measures of Symptoms and Perceived Physical Activity Limitations 

CVD symptoms were assessed with the Cardiovascular Limitations and 

Symptoms Profile (CLASP) (Lewin et al., 2002). As a disease-specific measure of 

physical activity relevant to persons with CVD, the CLASP also was used to assess 
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functional limitations of mobility, social life and leisure activities, and activities within 

the home, with a composite score computed from these particular subscales representing 

one of the measures of physical activity for this study. The CLASP was designed as a 

disease-specific measure for patients with heart disorders and has been validated for use 

in patients with chronic stable angina (Lewin et al., 2002). The 37 items of this 

self-administered questionnaire assess the four symptoms of angina, shortness of breath, 

ankle swelling, and tiredness, and the five functional limitations of mobility, social life 

and leisure activities, activities within the home, concerns and worries, and sexual 

function, as experienced by an individual over the previous two weeks. For the four 

symptoms, participants indicate "Yes" or "No" as to whether they have experienced each 

symptom in the past 2 weeks. If they answer "Yes" to a symptom, they proceed with the 

remainder of questions related to that particular symptom, answering these on 

question-specific scales as to the frequency, intensity, or effects on functional ability of 

the symptom. The five limitation subscales are comprised of questions to which the 

individual responds on question-specific scales as to the frequency or perceived intensity 

of activities they have engaged in over the previous 2 weeks. 

Answers to individual questions within a symptom or limitation subscale are 

weighted with the exception of the yes/no questions referring to the presence or absence 

of a symptom, which are not scored. Individual subscale scores are obtained by summing 

the weighted answers to the remaining individual questions within each particular 

subscale. Symptom subscale scores are indicative of each particular symptom being 

mild, moderate, or severe. Scores on each limitation subscale indicate normal (no 

limitation), mild, moderate, or severe limitation of each particular function measured. A 
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total score for the instrument, obtained by summing the scores from all nine subscales, 

has been validated for use in indicating health related quality of life by Lewin et al. 

(2002). The range of possible scores varies for each subscale, with higher scores on each 

subscale indicating greater severity of a particular symptom or limitation. A higher total 

score is indicative of lower health related quality of life. 

To operationalize the variable of CVD symptoms in this study, a composite score 

consisting of the total number of symptoms each individual indicated as having 

experienced in the past two weeks was calculated from the four symptom subscales of the 

CLASP. The range of possible scores is 0 to 4 with higher scores indicating a higher 

number of symptoms. 

To assess disease specific perceived physical activity limitations, a composite 

score was computed by summing the scores on the limitations subscales of mobility, 

social life and leisure activities, and activities within the home. These subscales contain 

questions related to the level of limitations to physical activity as well as the person's 

perception of the intensity of the activity they engaged in over the previous two weeks. 

Sample questions from each of the subscales include such things as "How far have you 

been able to walk outside the house in the last 2 weeks?", "How much have you engaged 

in active pursuits, e. g. long walks, swimming, in the last 2 weeks?", and "How much 

heavy housework have you done, e. g., vacuuming, cleaning windows, floors, etc., in the 

last 2 weeks?" In terms of assessing intensity of activity, questions such as the one 

pertaining to housework and the question "What speed have you been walking at outside 

in the last 2 weeks?" provide a rough indication of perceived intensity of activity the 

individual engaged in by asking participants to respond in intensity increments such as 
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"as much as I wanted to" or "briskly". The range of possible scores for perceived 

physical activity limitations using this composite measure is 11 to 35 with higher scores 

indicating greater perceived physical activity limitations. 

Acceptable 10-week test-retest reliability of the nine subscales has been reported 

(r = .49 to .84) (Lewin et al., 2002). Cronbach's alpha of 0.80 for all the CLASP 

subscales has been documented by Lewin et al. (2002). Construct validity was 

established via significant correlations of the CLASP symptom subscale of angina with 

patient self-report of angina (r = .60,/? < .001); symptom subscales of shortness of breath 

and ankle swelling with total treadmill time (r = -.36 and r = -.24, respectively; 

p < .001); and symptom subscale of tiredness with scores on another valid measure of 

sleep problems (r = .48, p < .001). Concurrent validity has been established with 

significant correlations between the limitation subscale scores of the CLASP and scores 

on the corresponding dimensions of the Sickness Impact Profile (SIP). The total score on 

the CLASP was shown to be positively and significantly correlated with the total score on 

the SIP (r = .15, p < .001) (Lewin et al., 2002). A principal components exploratory 

factor analysis with oblimin rotation was conducted with all CLASP subscales, resulting 

in a single factor explaining 57% of the total variance (eigen value of 5.11) (Lewin et al., 

2002). The Cronbach's alpha computed for the CLASP - CVD Symptom scale in this 

study was low at 0.53 and adequate for the CLASP - CVD Limitations scale (0.88). 

Comorbidity 

The Charlson Co-Morbidity Index (CCI) was used to assess the burden of 

comorbid illness in participants (Charlson, Pompei, Ales, & MacKenzie, 1987). The CCI 

has been used in several studies involving persons with CVD (Bute et al., 2003; 
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Matusi et al., 1996; Sanchis et al., 2011). The instrument consists of a list of 19 medical 

conditions to which the respondent answers "Yes" or "No" as to whether or not they have 

been diagnosed with the condition. Different conditions are assigned different weights 

ranging from 1 to 6. A sum score of the weighted conditions is obtained, resulting in a 

total comorbidity score. Scores can range from a low of 0 to an upper score of 37. As 

the comorbidity index level increases, mortality related to comorbid disease increases in a 

step-wise fashion (Charlson et al., 1987). Thus, the higher the score, the greater the 

mortality risk and the greater the burden of comorbid illness. 

Test-retest reliability for the CCI has been reported at 0.91 as assessed by 

intraclass correlation coefficient, and 0.73 as assessed with the Spearman coefficient 

(Katz, Chang, Sangha, Fossel, & Bates, 1996). Concurrent validity (r = .63 and r - .70) 

has been reported as well (Katz et al., 1996). In a review of measures of comorbidity, 

de Groot, Beckerman, Lankhorst, and Bouter (2003) outlined the support for concurrent, 

predictive, and construct validity of the CCI as reported in various studies. These authors 

also reported the adequate test-retest and interrater reliability of the instrument noted in 

these studies. 

Procedures 

The proposal for this research study was submitted for approval to the Mercer 

University Institutional Review Board (IRB). Following approval of the study, women 

with self-reported CVD of at least one year in duration were recruited via flyers posted in 

public areas such as shopping malls, hair salons, recreational facilities, and in cardiology 

clinics in the Florida and Georgia area. Permission to place flyers in various cardiology 

clinics within the primary recruitment area was obtained prior to the actual start of 
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participant recruitment. Cardiology clinics with patient populations large enough to 

support recruitment efforts were targeted for distribution of flyers. Newspaper ads also 

were placed in these two states as part of recruitment efforts. Referrals from study 

participants and acquaintances of the student investigator resulted in recruitment of at 

least one participant from eight different states outside the primary geographical 

recruitment region. Recruitment flyers and newspaper ads provided a brief description of 

the study along with an e-mail address and telephone number for contacting the student 

investigator if women were interested in learning more about the study. When women 

who were interested in the study called or were called by the student investigator, in 

response to an inquiry e-mail, the student investigator described in detail what the study 

entailed. If the woman was interested and met inclusion criteria, as assessed through the 

use of structured screening questions, a packet of study questionnaires was mailed to her 

along with a written informed consent to be signed by the woman and returned to the 

student investigator with the completed questionnaires. A copy of the consent for the 

participant to keep for her own records also was included in this packet. Women were 

assured of confidentiality. Participants were provided with a stamped, addressed 

envelope for return of the signed consent form and completed questionnaires to the 

designated study office of the student investigator at LaGrange College in LaGrange, 

Georgia. LaGrange College is a small, private liberal arts college located in the west 

central region of Georgia at which the student investigator was employed as an assistant 

professor in nursing. 

Following receipt of the completed questionnaires, participants were contacted by 

the student investigator via telephone for a brief structured survey to collect information 
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about their comorbidity, functional status, and physical activity. The telephone survey 

portion of the study was conducted from the study office using phone numbers provided 

by study participants at the outset of data collection. As anticipated, it took 

approximately 30 to 45 minutes to complete all study questionnaires and the telephone 

survey. Collection of all data occurred once. Upon completion of all questionnaires, and 

the telephone survey, participants were mailed a small gift package which included a 

9" x 13" bag containing a 20-oz. sports bottle featuring heart-healthy tips, a heart-shaped 

stress reliever, a picture frame magnet with a heart-shaped cutout, and a "Women & 

Heart Disease" pamphlet. 

All returned questionnaires were delivered in their sealed envelope directly to the 

study office of the student investigator at LaGrange College. All data entry and 

processing were performed by the student investigator. Permission to utilize the personal 

office of the student investigator at LaGrange College for the purposes of this study was 

obtained prior to submission for study approval to the Mercer University IRB. 

Overview of Data Analysis 

All study data were collected using established protocols, coded, entered into an 

electronic database, verified, cleaned, and imported into the Statistical Program for the 

Social Sciences (SPSS), version 17.0. Prior to beginning data analysis, the data were 

reviewed for missing values and significant outliers. Questionnaires were assessed for 

internal consistency reliability. Data were analyzed using means, standard deviations, 

frequencies, percentages, correlations, and hierarchical multiple linear regression with a 

two-tailed p < .05 being utilized as the alpha level for all statistical analyses. Descriptive 

statistics were used to describe the study sample. Pearson's product moment correlations, 
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hierarchical multiple linear regression, and the three step mediation process described by 

Baron and Kenney (1986) were used to conduct the main study analyses. 

Justification for Sample Size 

Apriori power analysis was utilized to determine sample size. The required 

sample size was based on R. M. Warner's (2008) work that indicates the required 

minimum of N (number of participants) is > 50 + 8K (where K is the number of 

predictors) for tests of multiple R, and a minimum of N> 104 + K for tests of 

significance of individual predictors. The power analysis was based on hypothesis 2, 

which had the greatest number of predictors (K = 8), so 7V> 114 for multiple R and N > 

112 for individual statistical significance of the beta weights. It was estimated with a 

sample size of 114 women, the power would be 0.80 that the study would detect a 

medium effect between the independent and dependent variables at a two sided .05 

significance level. A review of results of previous studies found in the literature using 

SDT as a framework and exploring the relationship of constructs of this theory and 

physical activity supported a medium effect size as appropriate for the study (Edmunds et 

al., 2006; Russell & Bray, 2009). Over a five month period (January, 2012 through May, 

2012), attempts were made to recruit the estimated sample of 114 women for the study. 

Ultimately, 103 women comprised the final sample. 

Protection of Human Subjects 

Prior to conducting the study, the protocol was approved by the Mercer 

University IRB. Self-report questionnaires and a telephone survey were utilized in 

collecting data. To protect confidentiality, all participants were assigned a unique 

participant code number that was used on all their data. Completed study questionnaires 



82 

were returned by participants via mail and delivered to the student investigator in their 

sealed envelope for opening and review only by the student investigator. Original 

questionnaires and all other data, such as forms completed via telephone survey, were 

then placed in a locked file cabinet in the locked research office accessible only to the 

student investigator. The student investigator entered data from the questionnaires and 

telephone surveys into a secure database. The electronic database was protected behind 

security firewalls with login and password protection to prevent breaches in 

confidentiality. The master list connecting participant identification codes with 

identifying information and any other forms with identifying information, such as phone 

logs, was secured in a locked cabinet in the locked study office in a separate location 

from the data files. As per study protocol, all data are being kept for a period of time 

consistent with Mercer IRB regulations in a locked file cabinet in a locked office, after 

which it will be destroyed. 

Among the study instruments, participants completed a questionnaire related to 

depressive symptoms, the CES-D. If the participant's score on the CES-D was 16 or 

higher, the cut-off score indicating possible depression, the participant was contacted and 

referred to the Georgia Crisis and Access Line (1-800-715-4225) for follow up and 

intervention, if appropriate. This mental health resource is accessible 24/7 and is staffed 

by licensed mental health professionals. Twenty-five of the participants scored 16 or 

greater on the CES-D. All of these indicated they had a history of depression prior to 

participating in the study and were currently under the care of a healthcare provider for 

this problem. None of the women reported an exacerbation of their depressive symptoms 

as a result of their participation in the study and none required additional referral. As per 



83 

institutional and study protocol, the above information was reported to the Mercer 

University IRB. 

A second questionnaire, the CLASP, asked about whether or not participants had 

experienced any of the four CVD symptoms of angina, shortness of breath, ankle 

swelling, or tiredness during the previous two weeks. If the woman answered "yes" to 

the presence of a symptom, additional questions were posed to further assess symptom 

severity. The possible range of scores for each of the symptom subscales varies with 

each one having a different value indicative of severity of that symptom. If the 

participant's score or responses on the CLASP indicated a high number of symptoms or 

high severity of a symptom or symptoms, the participant was contacted and encouraged 

to seek evaluation as soon as possible. In all cases, women who met these criteria had 

been seen in follow-up by a healthcare provider for their symptoms or were scheduled for 

such. There were no women whose scores or severity of symptoms indicated the need to 

seek emergent care. 

Summary 

This chapter described the methodology for a cross-sectional, correlational study 

to test relationships between the SDT-based constructs of perceived autonomy support 

from healthcare providers, autonomous motivation, perceived competence, and physical 

activity of women with CVD. Strict attention to study protocol and procedures enhanced 

the internal validity of study findings. The methodology outlined above provided a 

strong base for a rigorous research study. Rigor for the study was enhanced through the 

use of theory driven hypotheses, strong conceptual and operational definitions of 

independent and dependent variables, and the use of valid and reliable instruments for 
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data collection. Additionally, sample inclusion and exclusion criteria were strictly 

adhered to in an effort to control confounding variables, thereby strengthening internal 

validity. The statistical analyses also were used to appropriately address study 

hypotheses and to control for confounding variables, again strengthening internal 

validity. 



CHAPTER 4 

RESULTS 

A description of the data analysis conducted for this study and the statistical 

findings resulting from this analysis are presented in this section. A description of the 

sample is provided. Descriptive statistics and results of correlational analyses are 

summarized. Statistical analyses relevant to the research hypotheses along with results of 

these analyses are also presented. 

Preliminary Analyses 

In the preliminary analysis of the study data, study questionnaires were assessed 

for internal consistency reliability. A summary of results of this assessment can be found 

in Table 1. All scales were noted to have acceptable or good internal consistency 

reliability except for the CLASP - CVD Symptoms scale which was low at 0.53. The 

assessment of data for missing values revealed, with the exception of one score on the 

perceived social support from family measure (PSS-Fa), there were no missing data for 

all 103 participants. One participant failed to complete the PSS-Fa citing lack of a 

relationship with anyone she would consider as family, secondary to outliving all family 

members. This resulted in a missing score on this instrument for the participant. 

However, this one missing datum did not have any impact on the hypothesis testing as 

only the scores from the perceived social support from friends measure (PSS-Fr) were 

used to operationalize the variable of social support used in final analyses. One other 
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participant was noted to be a multivariate outlier. Data from this individual were 

subsequently removed from statistical analyses. 

Table 1 

Internal Consistency Reliability Estimates of Study Questionnaires 

Instrument Cronbach's a 

CES-D 0.87 
PSS-Fa 0.89 
PSS-Fr 0.89 
CLASP - CVD Symptoms 0.53 
CLASP - Limitations 0.88 
HCCQ-PA 0.95 
TSRQ-PA 

Autonomous motivation subscale 0.81 
Controlled motivation subscale 0.79 

PCS-PA 0.95 

Note: CES-D = Center for Epidemiologic Studies Depression Scale; PSS-Fa - Perceived Social Support - Family Scale; PSS-Fr = 

Perceived Social Support - Friends Scale; CLASP - CVD Symptoms = Cardiovascular Limitations and Symptoms Profile -

Cardiovascular Disease Symptoms Scale; CLASP - Limitations = Cardiovascular Limitations and Symptoms Profile - Limitations 

Scales; HCCQ-PA = Health-Care Climate Questionnaire - Physical Activity; TSRQ-PA = Treatment Self-Regulation Questionnaire -

Physical Activity, PCS-PA = Perceived Competence Scale - Physical Activity. 

In analyzing data for congruence with assumptions for statistical tests, all 

interval/ratio level independent and dependent variables were assessed for normality with 

several variables found to be non-normally distributed. These included the independent 

variables of depressive symptoms, perceived social support from friends, comorbidity, 

autonomous motivation, and perceived competence. Winsorization procedures outlined 

by R. M. Warner (2008) and logarithmic transformation procedures described by Pailant 

(2010) were conducted on these variables. Despite winsorization and log 
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transformations, several of the non-normal variable distributions remained highly skewed 

to the left with outliers. The statistical procedures using the transformed variables 

yielded results that were difficult to interpret or, in some cases, a near normal distribution 

for the variable could not be obtained. Therefore, median splits were used to dichotomize 

the non-normally distributed variables of depressive symptoms, perceived social support 

from friends, comorbidity, autonomous motivation, and perceived competence. While 

the use of median splits on continuous variables remains controversial (DeCoster, Iselin, 

& Gullucci, 2009), the approach made it possible to meet the statistical assumptions of 

hierarchical multiple linear regression and include these variables in the regression 

analyses. 

The dependent variable of physical activity also was found to have a non-normal 

distribution and four outliers. Consistent with the procedures used with the independent 

variables, the winzorization process outlined by R. M. Warner (2008) was applied to the 

physical activity variable such that the four outliers were assigned successive values, 

each 0.5 units higher than the next highest value in the distribution, which was 278.13 

kcal/kg/week. The winsorized distribution was then examined and remained 

non-normal. Therefore, a base 10 logarithmic data transformation was performed 

following the procedure recommended by Pallant (2010). The transformed variable 

subsequently was examined and found to have a near normal distribution. The log 

transformed physical activity variable was used in the main study analyses. 

The CLASP measure of perceived physical activity limitations also was noted to 

have a non-normal distribution. The distribution for this variable also was winsorized 

and log transformed using procedures similar to those described above. The log 
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transformed measure of perceived physical activity limitations was used in subsequent 

analyses. 

Sample Description 

English speaking women with a self-reported history of CVD of at least one year 

in duration and with the ability to perform their usual activities of daily living 

independently were recruited for the study. During the five months (January, 2012 

through May, 2012) of data collection, a total of 135 women responded to flyers posted 

in public places and cardiology clinics, as well as newspaper ads placed in select areas of 

Florida and Georgia. Women expressed their interest in being participants in the study 

via telephone or e-mail messages to the student investigator. Eligibility screening of all 

interested women was conducted via telephone along with the provision of detailed 

information as to what was involved in the study. 

Of the 135 women screened, 14 were deemed ineligible for participation based on 

study inclusion and exclusion criteria. Seventeen women declined participation in the 

study after being informed of what was involved or after receiving the initial packet of 

study questionnaires. 

Overall, the rate of return of completed questionnaire packets was high (87.3%). 

Of those who returned completed questionnaires (N = 105), one woman did not complete 

the follow-up telephone survey due to health issues which arose prior to her completing 

the questionnaires. She indicated her answers on the questionnaires were based on her 

health status and physical activity following the development of these health issues, 

which made her ineligible for the study according to the exclusion criteria. Subsequently, 

she was included in the ineligible group mentioned above. During preliminary analysis, 
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one individual was noted to be a multivariate outlier and, therefore, was deleted from 

further analyses. Thus, the final analytic sample consisted of 103 women. 

Descriptive statistics for the study sample (Table 2) revealed a largely elderly 

group of women with a mean age of 64.7 years (SD = 10.3). This is representative of the 

general population in the primary geographical area from which the sample was drawn, 

as well as the fact that recruitment targeted women age 45 years or older. The majority 

of the women (93.2%) were white, and all were non-Hispanic. More than half (56.3%) 

were married or in a long-term relationship, with 56.7% of the women reportedly living 

with their spouse or domestic partner. The educational background of the women 

(95.2%) was primarily at the high school graduate level or higher. Almost half (47.6%) 

reported being retired. Four of the women reported being disabled, but none were cardiac 

disabled. 
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Table 2 

Socio-demographic Characteristics of Sample (N = 103) 

Observed 
M SD Range / % 

Age (years) 64.7 10.3 46.0 - 91.0 
Race 

White 96 93.2 
Black 06 05.8 
Other 01 01.0 

Ethnicity 
Non-Hispanic 103 100 

Marital Status 
Single 06 05.8 
Married/Long term relationship 59 57.3 
Divorced/Separated 23 22.3 
Widowed 15 14.6 

Lives With 
Alone 32 31.0 
Spouse/Domestic Partner 59 57.3 
Other 12 11.7 

Educational Level 
Less than high school graduate 03 02.9 
High school graduate 24 23.3 
Attended college 20 19.4 
College graduate 26 25.2 
Post-Graduate study 28 27.2 
Other 02 02.0 

Work Status 
Retired 49 47.6 
Full-time 34 33.0 
Part-time 11 10.7 
Unemployed 05 04.8 
Disabled 04 03.9 

Note: M = mem; SD - standard deviation;/ = frequency. 
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Clinical characteristics of the study sample (Table 3) indicated the majority of 

women were overweight, with a mean BMI of 29.8 (SD = 6.0). A small proportion 

(9.7%) of the women reported being current smokers. The prevalence of depression in 

the sample was 26.2% with 21 women indicating they were currently on antidepressant 

medication. 

Table 3 

Clinical Characteristics of Sample (N = 103) 

Observed 
M SD Range / % 

BMI (kg/m2) 
Duration of cardiac diagnosis (years) 
Current smoker 
History of depression 
Currently on antidepressant 
History of diabetes 
History of hyperlipidemia 
History of hypertension 
History of heart failure 
History of CAD 
History of valvular heart disease 
History of MI 
History of CVA or HA 
History of open heart surgery 
History of infectious cardiac disease 
History of coronary artery stent placement 
History of angina 
History of PAD 
History of carotid artery disease 
History of dysrhythmia 
History of cardiomyopathy 

29.8 6.0 15.4-48.6 
12.3 9.4 1.1-44.0 

10 09.7 
27 26.2 
21 20.4 
18 17.5 
66 64.1 
99 96.1 
05 04.9 
10 09.7 
18 17.5 
07 06.8 
05 04.9 
05 04.9 
00 00.0 
08 07.8 
15 14.6 
03 02.9 
02 01.9 
07 06.8 
02 01.9 

Note: M=mean; SD = standard devMon;f=frequency; BMI=body mass index; CAD = coronary artery disease; MI = myocardial 

infarction; CVA = cerebrovascular accident; HA = transient ischemic attack; PAD = peripheral arterial disease. 
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In terms of CVD related clinical characteristics of the sample (Table 3), the mean 

duration of CVD diagnosis was 12.3 years (SD = 9.5) with a range of 1.1 to 44 years. 

The primary diagnosis for which women were included in the study was hypertension, 

with 96.1 % of the women indicating a history of high blood pressure. Thirty-two (31 %) 

of the women reported having a history of more than one cardiovascular disorder. Ten of 

the women had a history of CAD, with seven women reporting having sustained a 

previous MI and eight having undergone coronary artery stent placement. Eighteen 

women had a history of valvular heart disease, although all of these women also had a 

history of hypertension or some other form of CVD for which they were included in the 

study. None of the study participants reported a history of infectious cardiac disease. 

The prevalence of the diagnosis of heart failure in women included in the study 

was low (4.9%). A small proportion (14.6%) of the participants indicated a history of 

angina. Other CVD was reported by women in the form of peripheral arterial disease 

(PAD) (2.9%) or carotid artery disease (1.9%). All of those reporting PAD or carotid 

artery disease also had a history of hypertension or cardiac disease. The prevalence of 

other cardiovascular-related risk factors or conditions within the sample is summarized in 

Table 3. 

As part of the clinical data collected for the study, women were asked to 

self-report all their medical conditions, as some medical conditions are known to 

negatively impact physical ability and, therefore, physical activity as a whole. Nine 

(8.7%) women indicated they had been diagnosed with chronic lung disease including 

asthma, chronic bronchitis, or emphysema. A large proportion (n = 40,38.8%) of women 

reported musculoskeletal disorders such as osteoporosis, osteoarthritis, degenerative disk 
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disease and other back or spine problems, bursitis, tendonitis, or plantar fasciitis. Seven 

women (6.8%) reported a diagnosis of rheumatoid arthritis, systemic lupus 

erythematosus, or fibromyalgia, and nine (8.7%) indicated they had been diagnosed with 

peripheral neuropathy. When questioned regarding the impact of these disorders on their 

physical activity, none of the women with the above-mentioned diagnoses indicated they 

were limited to a great degree in terms of their ability to perform their activities of daily 

living independently or to be physically active as a result of these conditions. 

Medications used in the treatment of CVD can sometimes result in side or adverse 

effects that impact an individual's physical activity such as dizziness, lightheadedness, or 

orthostatic hypotension. A summary of the frequency and percentage of self-reported 

C VD-related medications taken by women in the study can be found in Appendix D. All 

participants reported taking at least one prescription medication for their CVD diagnosis 

with many taking multiple medications for this. A number of women reported taking 

prescription and/or over-the-counter medications or supplements for other medical 

conditions. In addition, many of the women reported taking multiple supplements for 

health promotion and/or disease prevention. None of the women participating in the 

study reported side or adverse effects of medications or supplements having a noticeable 

impact on their physical activity. 

With regard to their history of engagement in physical activity and exercise 

(Table 4), none of the women participating in the study were attending a cardiac 

rehabilitation program at the time of the study. However, six women had attended one in 

the remote past. When asked if, prior to their CVD diagnosis, they had participated in 

exercise to the point of becoming short of breath on a regular basis, 60.2% of the women 
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responded positively. Activities reportedly engaged in included walking, bicycling, 

swimming, or some type of structured exercise or sports activity. Based on responses to 

several related questions posed by the student investigator in a telephone survey and on 

responses to a self-reported cardiovascular symptom questionnaire, the CLASP, the 

functional status of each woman was established using the New York Heart Association 

(NYHA) Functional Status Classification system. All of the women included in the study 

were deemed to be NYHA functional status I or II, with the majority (94.2%) of the 

women falling into the NYHA functional status I classification. This classification 

indicates an individual has been diagnosed with CVD, but experiences no limitation to 

their physical activity due to the disease, and does not experience undue fatigue, 

palpitations, dyspnea, or anginal pain when engaging in ordinary activity (The Criteria 

Committee of the New York Heart Association, 1994). 

Table 4 

History of Engagement in Physical Activity and Current Functional Status of Study 
Sample (N = 103) 

/ % 

Current participation in CR program 
No 103 100.0 
Yes 00 00.0 

Past CR program participation 
No 97 94.2 
Yes 06 05.8 

Participated in regular exercise prior to CVD diagnosis 
No 41 39.8 
Yes 62 60.2 

NYHA Functional Status Classification 
I 97 94.2 
II 06 05.8 
III 00 00.0 
IV 00 00.0 

Note.f= frequency; CR = cardiac rehabilitation; CVD = cardiovascular disease; NYHA = New York Heart Association. 
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Descriptive Statistics 

Descriptive statistics were computed on all study variables. Measures of central 

tendency for the predictor variables of age, depressive symptoms, perceived social 

support, comorbidity, and CVD symptoms are reported in Table 5. The mean score of 

9.4 (SD = 8.0) for depressive symptoms indicated a low prevalence of these symptoms in 

the overall sample. A cut-off score on the CES-D of 16 or greater is considered positive 

for depression (Radloff, 1977). Twenty-five women (24%) reported scores of 16 or 

above, indicating they were exhibiting a high level of depressive symptomatology. In 

addition, 27 women self-reported a history of depression (Table 3), with many of these 

being the women scoring 16 or greater on the CES-D. 

Table 5 

Descriptive Statistics for the Predictor Variables of Age, Depressive Symptoms, 
Perceived Social Support, Comorbidity, and CVD symptoms (N = 103) 

Observed 
Predictor Variable M SD Median Range 

Age (years) 64.7 10.3 64.0 46.0-91.0 
Depressive symptoms (CES-D) 9.4 8.0 8.0 0.0-43.0 
Perceived social support - Friends (PSS-Fr) 15.3 4.3 17.0 4.0-20.0 
Comorbidity (CCI) 1.0 1.4 1.0 0.0-06.0 
CVD symptoms (CLASP - Symptoms) 1.1 1.0 1.0 0.0-03.0 

Note: M= mean; SD = standard deviation; CES-D = Center for Epidemiologic Studies Depression Scale; PSS-Fr = Perceived Social 

Support - Friends Scale; CCI = Charlson Comorbidity Index; CVD = cardiovascular disease; CLASP = Cardiovascular Limitations 

and Symptoms Profile. 

Perceived social support was measured with two subscales, the PSS-Fa and the 

PSS-Fr. The mean value for perceived social support from family (17.4, SD = 3.7) and 



the mean value for perceived social support from friends were both relatively high. Thus, 

the women perceived themselves as receiving a high level of social support from both 

their family and their friends. As mentioned in Chapter 3, the two subscales used to 

measure perceived social support have multiple similar items. Concerns regarding 

multicollinearity with the use of both subscales within the same regression analysis 

contributed to the decision to only use scores from the PSS-Fr in the final regression 

analyses. The mean scores for comorbidity and CVD symptoms were low, indicating 

low levels of comorbid conditions and reduced presence of cardiovascular symptoms of 

angina, shortness of breath, ankle swelling, and tiredness in the women in this sample. 

Descriptive statistics also were computed for the main study variables of 

perceived autonomy support from healthcare providers, autonomous motivation, 

controlled motivation, perceived competence, physical activity, and perceived physical 

activity limitations, including the log transformed counterparts of the latter two variables 

(Table 6). In terms of perceived autonomy support from healthcare providers, the mean 

score (5.0, SD = 2.0) reflected the perception by women in this study of their healthcare 

providers as being somewhat more autonomy supportive than controlling in their 

provision of information, recommendations, and feedback regarding the physical activity 

of the women. 

Results for the remaining SDT-related variables revealed a higher mean score on 

the autonomous motivation subscale than the mean score on the controlled motivation 

subscale. Thus, the women identified their reasons for engaging in physical activity as 

being more autonomous, or self-determined, versus controlled. Conceptually, the results 

indicate the women were motivated to engage in physical activity through personal 
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choice due to their self-identification with the activity or because being physically active 

aligned well with closely held personal goals and values related to their health. Women 

in this sample also perceived themselves as being competent in their ability to be 

physically active, for both the short- and long-term, as evidenced by the high mean score 

for perceived competence. 

Table 6 

Descriptive Statistics for Perceived Autonomy Support from Healthcare Providers, 
Autonomous Motivation, Controlled Motivation, Perceived Competence, Physical 
Activity, and Perceived Physical Activity Limitations (N = 103) 

Variable M SD Median Observed Range 

Perceived autonomy support from HCPs 5.0 2.0 5.7 1.0- 7.0 
(HCCQ-PA) 
Autonomous motivation (TSRQ-PA) 6.4 0.8 6.7 2.8- 7.0 
Controlled motivation (TSRQ-PA) 3.8 1.4 4.0 1.0- 7.0 
Perceived competence (PCS-PA) 5.8 1.4 6.2 1.0- 7.0 
Physical activity (kcal/kg/week) (7-Day PAR) 241.8 20.3 235.9 218.0- 370.9 
Perceived physical activity limitations 15.9 4.8 15.0 11.0- 35.0 
(CLASP - Limitations) 

Note: M=mean; SD = standard deviation; HCPs = healthcare providers; HCCQ-PA = Health Care Climate Questionnaire - Physical 

Activity; TSRQ-PA = Treatment Self-Regulation Questionnaire - Physical Activity; PCS-PA = Perceived Competence Scale -

Physical Activity; kcal/kg/week = kilocalories per kilogram per week; 7-Day PAR = Seven Day Physical Activity Recall; CLASP-

Limitations = Cardiovascular Limitations and Symptoms Profile - Limitations Subscales. 

With regard to physical activity, the mean energy expenditure reported by women 

in the study, and as calculated from data obtained via the 7-Day PAR, was 241.8 

kcal/kg/week (SD = 20.3) (Table 6). These results are similar to those found among 

adults in other studies in which the 7-Day PAR has been used to measure physical 
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activity (Sallis et al., 1985; Taylor-Piliae et al., 2006). The mean for the variable of 

perceived limitations to physical activity was 15.9 (SD 4.8) with a median of 15, 

indicating few perceived limitations to physical activity in the areas of mobility, social 

life and leisure activities, and activities within the home by the women in this study. 

Correlations Among the Main Study Variables 

Appendix E contains a table depicting results of the correlational analysis 

performed among all study variables. Prior to beginning hypothesis testing, Pearson's 

product moment correlations were conducted among the main study variables, including 

age, perceived social support, depressive symptoms, CVD symptoms, comorbidity, 

perceived autonomy support from healthcare providers, autonomous motivation, 

perceived competence, physical activity, and perceived physical activity limitations. 

Results of this analysis are depicted in Table 7. Especially pertinent to this study, in 

terms of hypothesis testing, was the lack of any significant correlations between the 

SDT-related variables of perceived autonomy support from healthcare providers, 

autonomous motivation, and perceived competence, and log physical activity. The only 

significant correlation between the predictor variables and the log physical activity 

variable was between age and log physical activity (r = -.38, p < .001), indicating greater 

age was associated with significantly lower levels of physical activity. Because of this 

lack of significant relationships between the SDT-related variables and physical activity 

as measured by the 7-Day PAR, another measure of physical activity within the data, 

perceived physical activity limitations, was explored as a dependent variable in additional 

regression analyses. 



Table 7 

Correlations Among Main Study Variables (N - 103) 

Variables 1234567 89 10 

1. Age 
2. Perceived social support - Friends -.235* — 

3. Depressive symptoms -.203* -.094 — 

4. CVD symptoms .000 -.154 .376** — 

5, Comorbidity .179 -.041 .049 .213* — 

6. Perceived autonomy support from HCP .091 .171 -.229* -.112 .100 — 

7. Autonomous motivation -.015 .262** -.011 -.064 -.108 .261** — 

8. Perceived competence -.029 .142 -.296** -.263** -.155 .248* .379** — 

9. Log physical activity -.382** .130 .051 -.086 -.171 -.170 .043 -.129 -
10. Log perceived physical activity limitations .067 -.163 .392** .512** .369** -.099 -.256** -.499** -.156 

Note: CVD • cardiovascular disease; HCP ~ healthcare provider. 

<0.05. •*p<0.01. 
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Unlike the log physical activity variable, log perceived physical activity 

limitations was found to have statistically significant correlations in the expected 

direction with the SDT-related variables of autonomous motivation (r = -.26, p < .01) and 

perceived competence (r = -.50,/? < .001). Women with higher levels of autonomous 

motivation perceived lower levels of physical activity limitations. In addition, as their 

perception of competence in their ability to engage in physical activity increased, their 

levels of perceived physical activity limitations decreased. An unexpected finding in the 

additional analyses was that no significant association between log physical activity, as 

represented by total weekly energy expenditure in kcal/kg/week, and log perceived 

physical activity limitations was found (r = -.16, p = .12). 

An important finding was the significant association between age and log physical 

activity (r = -.38, p < .01), which indicated that as age increased, total weekly energy 

expenditure decreased. However, the association between age and log perceived physical 

activity limitations (r = .07, p = .50) was not found to be significant. Older women in the 

study reported being less physically active than younger women, yet perceived 

themselves to be no more limited in terms of their mobility, social life and leisure 

activities, and activities within the home than the younger women. 

With regard to associations among the SDT-related variables, autonomous 

motivation was found to be significantly correlated with perceived competence (r = .38, 

p = .001). Women with CVD who were more self-determined in their motivation to be 

physically active were more confident in their ability to actually engage in this physical 

activity. 
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Perceived social support from friends was significantly correlated (r = .26, 

p < .01) with autonomous motivation for physical activity. Thus, women with CVD who 

perceived their friends as providing social support were more autonomous, or 

self-determined, in their motivation to engage in physical activity. Of note was the lack 

of a correlation between perceived social support and perceived autonomy support from 

healthcare providers (r = .17, p = .08). Additionally, the associations between perceived 

social support and log physical activity (r = .13,/? = .19) and between this variable and 

log perceived physical activity limitations were not found to be significant (r = -.16, 

_p = .10). 

As far as the relationship between depressive symptoms and the SDT-related 

variables was concerned, significant negative correlations were noted between depressive 

symptoms and perceived autonomy support from healthcare providers (r = -.23, p < .05) 

and between depressive symptoms and perceived competence (r = -.30,/? < .01). In 

essence, women with CVD who reported higher levels of depressive symptomatology 

perceived their healthcare providers to be less autonomy supportive in providing 

information, recommendations, and feedback regarding their physical activity. 

Additionally, those with higher levels of depressive symptomatology perceived 

themselves to be less competent in their ability to be physically active. This would 

support the association noted between depressive symptoms and log perceived physical 

activity limitations (r = .39, p < .001) which indicated that higher levels of depressive 

symptoms experienced by women with CVD were associated with greater perceived 

limitations to physical activity by the women. Despite the associations with perceived 



102 

autonomy support from healthcare providers and perceived competence, depressive 

symptoms were not significantly associated with autonomous motivation 

(r = -.01,/; = .91). 

The number of CVD symptoms experienced by women in the study was 

significantly associated with the SDT-related variable of perceived competence (r = -.26, 

p < .01). Conceptually, this association indicated that as the number of CVD symptoms 

increased, perceived competence decreased. That is, as women with CVD experienced 

more symptoms indicative of their CVD, they were less confident in their ability to be 

physically active. No significant association was found between CVD symptoms and 

autonomous motivation (r = -.06, p = .52). CVD symptoms also was highly correlated 

(r = .5l,p< .001) with log perceived physical activity limitations in an expected 

direction. Comorbidity was found to have a similar association (r = .37,p < .001) with 

log perceived physical activity limitations as that of CVD symptoms, with perceptions of 

physical activity limitations increasing as the levels of comorbidity and CVD symptoms 

increased. 

Results of Data Analysis per Research Hypotheses 

To test the study hypotheses, Pearson's product moment correlations and 

hierarchical multiple linear regression were computed as appropriate. Mediation effects 

of SDT-related variables also were tested with multiple linear regression. In instances 

where the study hypothesis was not supported with respect to log physical activity, the 

hypothesized relationship was subsequently examined with the log perceived physical 

activity limitations variable as the dependent variable. Results of the hypothesis testing 

and additional statistical analyses are as follows: 



103 

Hypothesis 1 

Greater perceived autonomy support from healthcare providers by women with 

CVD will be associated with greater autonomous motivation, greater perceived 

competence, and greater physical activity. 

Pearson's product moment correlations were used to test the hypothesis that 

greater perceived autonomy support from healthcare providers would be associated with 

greater autonomous motivation, greater perceived competence, and greater physical 

activity (Table 7). Data indicated research hypothesis 1 was partially supported. The 

relationship between perceived autonomy support from healthcare providers by women 

with CVD and autonomous motivation was found to be significant (r = .26, p < .01) and 

in the hypothesized direction. Women with CVD who perceived their healthcare 

providers as being more autonomy supportive than controlling in their provision of 

information, recommendations, and feedback regarding their physical activity had greater 

levels of autonomous, or self-determined, motivation for participation in physical 

activity. 

The correlation between autonomy support from healthcare providers and 

perceived competence also was positive and statistically significant (r = .25, p < .05). 

Women with CVD who perceived their healthcare providers as being more autonomy 

supportive than controlling in their provision of information, recommendations, and 

feedback regarding their physical activity perceived themselves as more competent in 

their ability to participate in regular physical activity. The direct relationship between 

perceived autonomy support from healthcare providers by women with CVD and log 

physical activity was not found to be significant (r = -.17, p- .09). The direct 
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relationship between perceived autonomy support and log perceived physical activity 

limitations also was not significant (r = -.10,p = .32). 

Hypothesis 2 

Greater perceived autonomy support from healthcare providers, greater 

autonomous motivation, and greater perceived competence will predict greater physical 

activity by women with CVD, controlling for age, perceived social support, depressive 

symptoms, CVD symptoms, and comorbidity. 

Multiple hierarchical linear regression was used to assess whether the 

combination of the independent variables of greater perceived autonomy support from 

healthcare providers, greater autonomous motivation, and greater perceived competence 

would predict a significant amount of the variance in the dependent variable of greater 

physical activity by women with CVD, controlling for the variables of age, perceived 

social support, depressive symptoms, CVD symptoms, and comorbidity. Preliminary 

analyses indicated the data met the assumptions of multiple linear regression. Therefore, 

the analysis proceeded to be conducted in two steps with the control variables entered at 

Step 1 and the SDT-related variables entered at Step 2 (Table 8). Regression results 

indicated, while the overall model accounted for a significant amount (16%) of the 

variance in log physical activity, the only significant SDT-related predictor of log 

physical activity was perceived competence (b = -.22, p < .05). The control variable of 

age also was a significant predictor (b = -.36, p < .001). The correlation between 

perceived competence and physical activity was not in the expected direction with 

increased levels of perceived competence predicting decreased levels of physical activity. 

Therefore, Hypothesis 2 was not supported. 
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Table 8 

Hierarchical Multiple Regression Analyses Predicting Log Physical Activity from Age, 
Perceived Social Support-Friends, Depressive Symptoms, CVD Symptoms, Comorbidity, 
Perceived Autonomy Support from HCP, Autonomous Motivation, and Perceived 
Competence (N = 103) 

Predictor variable B SEB fi P 

(Criterion variable: Log Physical Activity) 

Step 1: 
Age -.001 .000 -.355 .001** 
Perceived social support - Friends .002 .005 .034 .731 
Depressive symptoms .001 .005 .011 .914 
CVD symptoms -.002 .002 -.065 .531 
Comorbidity -.005 .006 -.093 .341 

Step 2: 
Age -.001 .000 -.364 <.001** 
Perceived social support - Friends .002 .005 .040 .689 
Depressive symptoms -.004 .005 -.074 .487 
CVD symptoms -.002 .002 -.099 .334 
Comorbidity -.005 .006 -.085 .382 
Perceived autonomy support from HCP -.002 .001 -.143 .154 
Autonomous motivation .007 .005 .131 .212 
Perceived competence -.011 .005 -.220 .041* 

Note: Step 1:IP = .162, adjusted /P = .119, F(5,97) = 3.76,/? < .01; Step 2: B? = .222, adjusted IP = .156, AR' = .060, AF(3,94) = 

2.40, p = . 073 

CVD = cardiovascular disease; HCP = healthcare provider. 

*p < .05. ••pc.01. 

Subsequently, hierarchical multiple regression analysis was repeated using log 

perceived physical activity limitations as the outcome variable. In Step 1 of this analysis, 

the control variables of age, perceived social support, depressive symptoms, CVD 

symptoms, and comorbidity were entered. These variables accounted for 39% of the 

variance in log perceived physical activity limitations by women with CVD, R2 = .392, 
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adjusted R2 = .360, F(5,97) = 12.49,/? < .001 (Table 10). A review of the b weights, 

beta weights, and p values for the regression coefficients revealed depressive symptoms 

(p - .005), CVD symptoms (p < .001), and comorbidity (p = .001) were significant 

predictors of log perceived physical activity limitations by women with CVD, with CVD 

symptoms being the strongest predictor. As depressive symptoms, CVD symptoms, and 

comorbidity increased, perceived physical activity limitations increased. 

Table 9 

Hierarchical Multiple Regression Analyses Predicting Log Perceived Physical Activity 
Limitations from Age, Perceived Social Support-Friends, Depressive Symptoms, CVD 
Symptoms, Comorbidity, Perceived Autonomy Support from HCP, Autonomous 
Motivation, and Perceived Competence (N = 103) 

Predictor variable B SEB p  

(Criterion variable: Log Perceived Physical Activity Limitations) 

Step 1: 
Age 
Perceived social support - Friends 
Depressive symptoms 
CVD symptoms 
Comorbidity 

Step 2: 
Age 
Perceived social support - Friends 
Depressive symptoms 
CVD symptoms 
Comorbidity 
Perceived autonomy support from HCP 
Autonomous motivation 
Perceived competence 

.001 .001 .056 .516 
-.004 .019 -.061 .466 
.060 .021 .253 .005** 
.039 .010 .350 <.001** 
.073 .022 .270 .001** 

.001 .001 .048 .547 
-.004 .019 -.015 .847 
.047 .020 .198 .023* 
.035 .009 .310 <.001** 
.060 .021 .221 .006** 
.003 .005 .059 .466 
-.025 .020 -.109 .199 
-.069 .020 -.294 .001** 

Note: Step I: /?*= 392, adjusted IP = 360, F (5,97) = 12.49, p< .001; Step 2: JP = .493, adjusted = .449, AR* = .101, AF(3,94) 

= 6.235,p=.001. 

CVD = cardiovascular disease; HCP = healthcare provider. 

*p< .05. **p < .01. 
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At the second step, perceived autonomy support, autonomous motivation, and 

perceived competence were entered. The inclusion of these variables explained an 

additional 10% of the variance in log perceived physical activity limitations by women 

with CVD, which was a statistically significant increase in R2(p= .001). A review of the 

b weights, beta weights, and p values for the regression coefficients in this second step 

revealed depressive symptoms (p = .023), CVD symptoms (p < .001), and comorbidity 

(p = .006) continued to be significant predictors of log perceived physical activity 

limitations by women with CVD. Additionally, greater perceived competence was noted 

to be a significant predictor variable (p = .001) in the regression analysis. Thus, as 

women perceived themselves to be confident in their ability to be physically active, their 

perception of physical activity limitations decreased. Perceived autonomy support from 

healthcare providers (p = .466) and autonomous motivation (p = .199) were not 

significant predictors of log perceived physical activity limitations by women with CVD 

in this analysis. CVD symptoms continued to be the strongest predictor variable in the 

model. Overall, the model accounted for 49% of the variance in log perceived physical 

activity limitations by women with CVD. Therefore, when using log perceived physical 

activity limitations to represent the outcome variable of physical activity, hypothesis 2 

was partially supported. 

Hypothesis 3 

Perceived competence will mediate the relationship between autonomous 

motivation and physical activity in women with CVD. 

Hypothesis 3 was addressed with the three-step process to test for mediation 

effects as described by Baron and Kenny (1986). Consistent with this process in Step 1, 
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and as noted in Table 7, the independent variable of autonomous motivation was shown 

to effect the mediator of perceived competence, as evidenced by a statistically significant 

correlation between the two variables (r = .38, p < .001). Women with CVD who were 

more autonomously motivated to engage in physical activity felt more competent in their 

ability to engage in this activity. In Step 2 of the mediation testing process, for mediation 

to be present, the independent variable of autonomous motivation needed to affect the 

dependent variable of log physical activity by women with CVD, as evidenced by a 

statistically significant correlation between these two variables. However, there was no 

significant correlation between autonomous motivation and log physical activity (r = .04, 

p = .67). Therefore, Hypothesis 3 was not supported for log physical activity as the 

outcome variable. 

The mediation testing was repeated with log perceived physical activity 

limitations as the outcome variable. Analysis for Step 1 of the mediation testing process 

was as outlined above, with autonomous motivation being shown to affect the mediator 

of perceived competence as evidenced by a statistically significant correlation between 

the two variables (r = .38, p < .001) (Table 7). In Step 2 of the mediation testing, the 

correlation between autonomous motivation and log perceived physical activity 

limitations was significant (r = -.26, p < .01) (Table 7). Women who were more 

autonomously motivated to engage in physical activity reported lower levels of perceived 

physical activity limitations. Given the results of these analyses, it was determined that 

Step 1 and Step 2 supported perceived competence as a potential mediator. Therefore, 

Step 3 of mediation testing was initiated with hierarchical multiple linear regression, with 

the summary of this testing provided in Table 10. Regression results indicated that in the 
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final step of the regression analysis, the effect of autonomous motivation on log 

perceived physical activity limitations of women with CVD was less than the effect 

shown in Step 2 of the regression analysis. From Step 2 to Step 3 of the regression, a 

reduction in the size of the beta weight for autonomous motivation occurred when 

perceived competence was entered into the regression equation. The size of the beta 

weight for autonomous motivation decreased from -.208 (p = .015) to -.109 (p = .199). 

Given that the beta weight for autonomous motivation was no longer significant when 

perceived competence was entered, full mediation was deemed to have occurred. 

Conceptually, this means greater autonomous motivation led to greater perceived 

competence which in turn led to lower levels of perceived physical activity limitations. 

Thus, results of the mediation testing, using log perceived physical activity limitations to 

represent the variable of physical activity, indicate Hypothesis 3 was supported. 
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Table 10 

Hierarchical Multiple Regression Analyses Assessing for Mediation by Perceived 
Competence of the Relationship Between Autonomous Motivation and Log Perceived 
Physical Activity Limitations (N = 103) 

Predictor variable B SEB P P 

(Criterion variable: Log Perceived Physical Activity Limitations) 

Step 2: 
Age .001 .001 .070 .406 
Perceived social support - Friends -.002 .020 -.007 .931 
Depressive symptoms .063 .021 .266 .003** 
CVD symptoms .039 .010 .348 <.001** 
Comorbidity .066 .022 .244 .004** 
Perceived autonomy support from HCP .001 .005 .026 .761 
Autonomous motivation -.049 .020 -.208 .015*+ 

Step 3: 
Age .001 .001 .048 .547 
Perceived social support - Friends -.004 .019 -.015 .847 
Depressive symptoms .047 .020 .198 .023* 
CVD symptoms .035 .009 .310 .000** 
Comorbidity .060 .021 .221 .006** 
Perceived autonomy support from HCP .003 .005 .059 .466 
Autonomous motivation -.025 .020 -.109 .199* 
Perceived competence -.069 .020 -.294 .001** 

Note: Step 2: /P = .430, adjusted /P = .387, AR'= .038, AF(2,95) = 6.235, p = .047; Step 3: /P = .493, adjusted R2 = .449, AR3 = 

.063, AF(1,94)= 11.699,/? = .001. 

CVD = cardiovascular disease; HCP = healthcare provider. 

tValues indicate the beta for aitonomous motivation was no longer statistically significant when perceived competence was entered 

into die regression. 

*p< .05. **p< 0l 

Summary 

This chapter reported the results of this study of 103 women with CVD. The 

sample was characterized, and reliability and descriptive statistics for all study variables 

were presented. Correlational analysis and multiple hierarchical regressions were used to 



test the study hypotheses. The dependent variable of physical activity, as measured by 

the 7-Day PAR, was found to have little relationship with the SDT-related variables. 

Consequently, hypothesis testing also was conducted using self-reported perceived 

physical activity limitations as the outcome variable. Results of this testing indicated 

support for the SDT process model outlined for this study when perceived physical 

activity limitations was used as the outcome variable in regression analyses. 



CHAPTER 5 

DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS 

In this section, a summary and discussion of the study findings are provided. 

Conclusions drawn from these findings are presented. Strengths and limitations of the 

study are outlined and explained. Finally, recommendations for future study along with 

implications of the study findings for nurses and other healthcare providers are 

delineated. 

Discussion and Conclusions 

The aim of this study was to explore the influence of healthcare providers on the 

motivation for physical activity in women with CVD using SDT as the guiding 

framework for this exploration. Although the original hypotheses of the study were not 

fully supported, a number of important findings emerged around the motivation for 

physical activity in women with CVD. 

Influence of Perceived Autonomy Support from Healthcare Providers 

on Autonomous Motivation and Perceived Competence 

Results of data analyses supported the relationship between perceived autonomy 

support from healthcare providers and autonomous motivation and perceived competence 

for physical activity in women with CVD. Findings from prior research examining the 

relationships among these variables in CVD samples have been mixed with respect to 

autonomy support for women. Williams, Gagne, et al. (2005) found perceived autonomy 

support of primary care physicians was positively related to change in autonomous 

112 



113 

motivation for exercise and compliance with a heart healthy diet in men and women with 

a high probability of CAD. Russell and Bray (2010) found an autonomy supportive 

approach by exercise leaders was associated with increased levels of autonomous, or 

self-determined, motivation for exercise in men with CVD who attended a structured CR 

program. Women were not included in the study. 

Fortier et al. (2007) reported autonomy supportive physical activity counseling 

from healthcare providers along with an autonomy supportive approach from a physical 

activity counselor increased autonomous motivation for physical activity in male and 

female patients in their study. However, in contrast to findings in the current study, no 

statistically significant effect of autonomy support on perceived competence was noted in 

the women in the study. 

Moustaka, Vlachopoulos, Kabitsis, and Theodorakis (2012) found increases in 

levels of autonomous motivation as well as perceived competence for exercise in Greek 

female exercise participants, ages 30 to 58 years, who were exposed to an autonomy 

supportive exercise environment. In contrast, results of a study conducted by Edmunds et 

al. (2008) revealed perceived autonomy support of their exercise instructor was not 

associated with changes in autonomous motivation for exercise in female university 

students. 

One explanation for the mixed findings for autonomy support in women observed 

in the literature is that prior studies involved various interventions aimed at influencing 

perceptions of autonomy support and the testing of the influence of these interventions on 

levels of autonomous motivation and perceived competence. Although no intervention 

was employed in the current study, on average, women who self-selected for this study 
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reported fairly high levels of physical activity and, thus, may have been more receptive to 

autonomy supportive feedback from healthcare providers with respect to that activity and 

their motivation to be physically active. 

On average, women in this study also reported levels of physical activity 

equivalent to or exceeding current recommendations for cardiovascular risk reduction and 

low levels of perceived limitations to physical activity. Based on the theorized 

relationships outlined in SDT, the mere participation in a targeted behavior may increase 

a woman's perceived competence in her ability to meet goals related to that behavior 

which in turn may help the woman identify with and integrate the behavior into her sense 

of self, increasing her autonomous motivation for the behavior. 

Autonomy Support, Physical Activity, and Perceived Physical Activity Limitations 

Women perceived their healthcare providers to be more autonomy supportive than 

controlling in terms of the information, feedback, and recommendations provided 

regarding their physical activity. However, no direct relationship was found between 

perceived autonomy support from healthcare providers and physical activity or perceived 

physical activity limitations in the women in the present study. 

Multiple factors, in addition to perceived autonomy support, play an integral role 

in the physical activity behavior of women with CVD as well as their perceptions of 

physical activity limitations. In this study, age, CVD symptoms, and depressive 

symptoms were associated with physical activity and/or perceived physical activity 

limitations. Research demonstrates women with CVD have more comorbidities and 

depressive symptoms as compared to men with CVD (Mallik et al., 2006; Pilote et al., 

2007). Additionally, symptoms of CVD in women often differ from those of men, with 
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shortness of breath being a common symptom in women (Arslanian-Engoren, 2005; 

Lockyer, 2005; Pilote et al., 2007). Thus, these factors may be more salient to physical 

activity than healthcare provider feedback. Issues such as these may need to be 

addressed by healthcare providers and/or those within a woman's social environment 

before effects of other interventions focused on increasing motivation for physical 

activity in a woman with CVD can be achieved. 

Another explanation for a lack of association between autonomy support and the 

other SDT-related variables and physical activity might be the appropriateness and 

validity of the physical activity data collected in this study. The recall bias inherent in 

self-report measures of physical activity may have contributed to the skewness noted in 

the distribution of the physical activity data collected from the women in this study, 

leading to the unexpected findings. A ceiling effect noted with the autonomous 

motivation and perceived competence variables in the study, where women tended to 

report high levels of autonomous motivation and perceived competence, also may have 

been a factor in not observing a relationship between the SDT-related variables and 

physical activity. 

While the SDT-related variables did not predict physical activity, perceived 

competence did predict physical activity limitations. Specifically, greater autonomous 

motivation and greater perceived competence for physical activity were related to lower 

levels of perceived physical activity limitations by women with CVD. No studies based 

on the SDT framework in which perceived physical activity limitations represented the 

outcome variable were found for comparison. However, the relationships between 

perceived autonomy support and the SDT-related variables of autonomous motivation 
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and perceived competence are consistent with other studies in which physical activity and 

related outcomes have been examined (Fortier et al, 2007; Moustaka et al., 2012; Russell 

& Bray, 2010; Williams, Gagne, et al. 2005). 

Influence of Other Study Variables on Physical Activity and 

Perceived Physical Activity Limitations 

Age emerged as a significant predictor of physical activity in the initial regression 

analysis. As age increased, physical activity was shown to decrease. This might have 

been expected given the increased probability of comorbid conditions that can limit 

physical activity as women age, as well as the decrease in mobility often seen to occur 

due to these conditions. Correlations between age and decreased physical activity in 

women have been reported in other studies with some supporting this association (Nies & 

Kershaw, 2002) and others showing no effect of age on physical activity (Dolansky, 

Stepanczuk, Charvat, & Moore, 2009; Petter et al., 2009). 

Despite the fact that older women in the study reported being less physically 

active than younger women, no association was found between age and perceived 

physical activity limitations. That is, the older women did not perceive a higher level of 

limitations to their activity than younger women. This might be attributable to 

compensatory modifications in physical activity that may have been made by women in 

this study in response to their other health conditions. 

Perceptions of what constituted moderate, hard, and very hard activity may have 

negatively influenced estimates of physical activity, resulting in under-reporting of 

physical activity and calculations of lower energy expenditure in older women in the 

study. At the other end of the spectrum, perceptions of what constituted moderate to very 
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hard activity may have skewed reports from younger women as well, leading to reports of 

higher levels of physical activity and calculated higher levels of energy expenditure in 

these women than they actually engaged in. These misclassifications of activity level 

have been documented in previous studies comparing self-reported physical activity and 

objectively measured activity data (Warner et al., 2012). Overestimation and 

underestimation of activity, when compared to more objective measures of physical 

activity such as an accelerometer or the doubly labeled water method, have been noted in 

other studies where self-report instruments such as the 7-Day PAR have been used to 

collect physical activity data (Irwin, Ainsworth, & Conway, 2001; Washburn, Jacobsen, 

Sonko, Hill, & Donnelly, 2003). As a result, physical activity may have appeared to 

decrease with age when, in fact, it was the level of perceived intensity related to physical 

activity that was not accurately assessed. As might be conjectured, this has multiple 

implications for the validity of results in studies which involve the use of self-report 

instruments for the collection of data regarding physical activity. In addition, the other 

inconsistencies between the physical activity data obtained in this study and the other 

study variables may be attributable to discrepancies in estimation of physical activity 

associated with the 7-Day PAR in this sample. 

The strongest predictor of perceived physical activity limitations in the regression 

analysis was CVD symptoms, supporting the influence this factor has on physical activity 

in women with CVD. Therefore, the need for healthcare providers to adequately address 

CVD symptoms in women is apparent, especially given the variations in presentation of 

CVD symptoms in this population. Effectively identifying symptoms and providing 

appropriate means to minimize these symptoms is integral to a woman's ability and 



desire to be physically active. Involving women in the recognition and control of their 

symptoms also is necessary and likely to have a bearing on their perceived competence to 

achieve adequate control and to be physically active. 

Overall, the women in this study reported low levels of comorbidity and CVD 

symptoms. This would imply that perceived physical activity limitations due to health 

conditions would be low, as was indeed noted. What was interesting about this finding 

was that a little over one-third of the women in the study (38.8%) reported 

musculoskeletal problems such as osteoarthritis, bursitis, or back problems. Several 

women reported conditions such as rheumatoid arthritis, systemic lupus erythematosus, 

and other conditions that might be associated with chronic pain syndromes. Thus, scores 

for comorbid burden would have been expected to be higher along with increases in 

perceptions of physical activity limitations. However, people with chronic diseases, such 

as osteoarthritis or connective tissue disease, may develop compensatory mechanisms for 

the discomforts associated with these diseases, thereby developing an altered perception 

as to the significance of the limitations that have been imposed on their physical activity 

by these diseases (Gyurcsik et al., 2009; Husser & Roberto, 2009). When women in this 

study were questioned regarding limitations to physical activity as a result of health 

conditions, they denied any significant impact of these conditions on their ability to be 

physically active. This would appear to partially explain the perceptions by the women 

in this study of lower levels of physical activity limitations. 

The Mediating Effect of Perceived Competence 

The mediating effect of perceived competence on the relationship between 

autonomous motivation and physical activity in women with CVD was unable to be 



119 

explored due to the lack of a statistically significant correlation between autonomous 

motivation and physical activity. However, the mediating effect of perceived 

competence on the relationship between autonomous motivation for physical activity and 

perceived physical activity limitations was examined and subsequently supported. In 

essence, these findings would indicate that a woman with CVD who is autonomously 

motivated to engage in physical activity has greater competence around the activity, 

leading to lower levels of perceived physical activity limitations. In a study by Fortier et 

al. (2007) in which an intervention based on SDT principles was tested, and which 

involved patients from a community-based primary care practice in Canada, no mediating 

effect of perceived competence on autonomous motivation was found. However, others 

have found similar mediating effects of perceived competence between autonomous 

motivation and health behaviors other than physical activity as the outcome variable 

(Williams et al., 2004). 

Additional Influences on Physical Activity and Perceived Physical Activity Limitations 

Excessive weight and obesity are known to be contributing factors to the 

development of multiple negative health conditions, including CVD (Roger et al., 2011). 

Higher BMI was associated with increased levels of perceived physical activity 

limitations in this study. This may be attributable to the fact that being overweight can 

exacerbate such things as osteoarthritis and degenerative joint disease, which can serve to 

limit physical activity or increase the perception of limitations to physical activity (CDC, 

2010b). Decreases in the amount and intensity of physical activity, in turn, contribute to 

increases in body weight due to decreased caloric expenditure. Increased sedentary 

behavior undermines efforts to decrease risk for CVD. The same holds true for being 
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overweight. Previous interventional studies involving the use of an SDT-based approach 

to improve autonomous motivation for weight loss and effect actual reductions in weight 

or BMI by women have provided evidence to support the proposition that an autonomy 

supportive healthcare provider can positively influence autonomous motivation for and 

behavior change related to weight reduction in women (Silva et al., 2011; Williams et al., 

1996). Therefore, incorporating education and support for weight loss and weight 

management in assisting women with CVD to reduce their BMI may serve to reduce 

perceived limitations to physical activity in these women. 

Strengths and Limitations of the Study 

The strengths of this study include the large sample size which was found to yield 

adequate power for statistical analyses. Women were recruited from a large geographical 

area with multiple providers and recruitment was not site specific. These facts support 

the generalizability of study findings. In addition, this theory-based study provides new 

data in the areas of motivation for physical activity in women with CVD and supports the 

applicability of SDT as a theoretical framework for exploration of physical activity 

behavior in this population. 

Additional study strengths include the strict adherence to the study protocol in all 

aspects of the investigation which enhanced the validity of the data collected. The use of 

robust statistical methods and reliable and valid instruments helped strengthen statistical 

conclusion validity of study findings. 

Limitations of this study include those related to the cross-sectional design. This 

design inhibits the ability to infer causality (Polit & Beck, 2008). Consequently, it was 

unclear whether autonomous motivation was increased as a result of an autonomy 
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supportive healthcare provider or if lower levels of perceived physical activity limitations 

led to the high levels of autonomous motivation and perceived competence for physical 

activity reported by the women in this study. In addition, no data were collected as to 

who the women perceived their healthcare providers to be or how often they were seen 

by their providers. These factors contribute to the inability to infer causality from the 

results of this study. 

The use of a convenience sample also was a limitation in that self-selection bias 

may have resulted, a threat to internal validity. For example, women who were not 

physically active may not have expressed interest in being a part of the study, while those 

who engaged in regular physical activity may have been more likely to volunteer to 

participate. This may have resulted in overestimates of physical activity or 

underestimates of perceived physical activity limitations. 

The majority of women in the study were white and all were non-Hispanic, 

limiting the generalizability of findings to women of other races and ethnocultural 

backgrounds. A review of the literature revealed no studies related to motivation for 

physical activity based on SDT which included an adequate number of women with CVD 

who were of other races or ethnocultural backgrounds, thus indicating a need for such 

studies. 

Another limitation related to sample characteristics was that the majority of 

women participating in the study had been diagnosed with hypertension, but no other 

CVD. This limits the ability to generalize findings to those women who have been 

diagnosed with other types of CVD, such as CAD, heart failure, or peripheral vascular 
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disease, as these conditions have the potential to exert greater impact on overall physical 

function and perceived physical activity limitations. 

The 7-Day PAR is a self-report measure of physical activity that requires 

participants to recall their physical activity over the previous week. As used in this study, 

wide variations in self-reported physical activity were noted among participants. 

Clarification was repeatedly needed by participants as to what constituted the various 

levels of activity being assessed and what was reportable or not reportable activity. 

During data collection, participants had difficulty in accurately recalling all physical 

activity, particularly for the more remote days in the previous week. Also, the tendency 

existed for participants to offer estimates of time spent sleeping as opposed to actual 

hours of sleep each day, which would alter the calculation of true total daily activity as 

defined by this instrument. Although not feasible within the design of the current study, 

use of an objective measure of physical activity would have likely yielded a more 

accurate assessment of physical activity in this study. 

An objective measure of physical activity has been used in several studies to 

collect physical activity data from participants, while simultaneously collecting data via 

the 7-Day PAR or some other self-report measure (Irwin et al., 2001; Washburn et al., 

2003). Discrepancies in the estimated amount of physical activity engaged in by 

participants, as assessed with the 7-Day PAR, have been observed when compared to the 

objectively measured data (Irwin et al., 2001). Therefore, social desirability bias on the 

part of the participants in the current study also may have contributed to inconsistencies 

in the data derived with this instrument and introduced error into the statistical analyses. 



123 

An additional limitation in terms of the collection of physical activity data is that 

the instrument used in this study was not a disease-specific measure of activity. A review 

of the literature provides support for the use of disease-specific instruments in exploring 

outcomes related to physical function. 

In a study by Ren, Kazis, Lee, and Rogers (2005), a disease-specific measure was 

found to be more sensitive to limitations in physical functioning and role than a more 

generic scale. Dempster and Donnelly (2000) noted certain aspects of generic measures 

may not measure, or may be less sensitive or relevant to, issues and problems faced by 

patients with CVD and their impact on function. Relating this to women with CVD, an 

instrument that is sensitive to the physical activity limitations self-imposed by women 

who have experienced CVD symptoms with physical activity or who anticipate 

experiencing these as a result of their CVD, such as the Household Activities Scale 

(Kimble, 2001), would provide a more appropriate base from which to measure whether 

or not this behavior can be influenced by an autonomy supportive environment, and 

whether or not increases in autonomous motivation and perceived competence can be 

effected through an autonomy supportive approach. 

The findings from the current study provide support for this conjecture in part 

through use of the information from the CLASP in the regression and mediation analyses, 

and the positive associations found between the variables computed from this instrument 

and the SDT-related variables of autonomous motivation and perceived competence. The 

fact that CVD symptoms emerged as the most significant predictor of perceived physical 

activity limitations speaks to the need to include a disease-specific assessment which 
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takes these symptoms and other CVD-related limitations into consideration when 

evaluating physical activity in the population of women with CVD. 

Procedures used in the exploration of data and in statistical analyses were 

challenging in this study. Attention was given to conducting a strong statistical analysis 

including testing statistical assumptions to assure appropriate parametric data analysis 

and interpretation of data. Winsorization, transformation, and, in some instances, 

dichotomization of data were needed to obtain near normal distributions for several 

continuous level variables included in the statistical analyses. While dichotomization of 

data remains controversial, support for the use of this statistical procedure when dealing 

with highly skewed variables, as was the case in the present study, can be found in the 

literature (DeCoster et al., 2009; MacCallum, Zhang, Preacher, and Rucker, 2002). This, 

however, must still be considered a limitation in that dichotomization can result in loss of 

effect size and power in some analyses, as well as loss of information related to variation 

among individuals with scores or other measurements falling at or near either of the 

extremes in the dichotomized groupings. 

Dichotomization has been shown to result in statistically significant correlations 

when none existed prior to dichotomization of variables (MacCullum et al., 2002). 

Predictor variables in multiple regression analysis that have been dichotomized also can 

arise as significant in the regression model when they are not significant in the original 

data (Irwin & McClelland, 2003). Results of correlational and regression analyses in the 

present study were essentially the same regardless of the manner in which the distribution 

of these variables was represented, thus supporting the validity of statistical results. The 
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use of a robust method of statistical analysis, such as hierarchical multiple regression, 

also assisted in the maintenance of statistical validity. 

Recommendations for Future Research 

Motivation for physical activity is a multifactorial construct. SDT offers a 

framework for the description and exploration of the various aspects of motivation and 

describes the influences of a person's environment on motivation. Identifying these 

influences allows for the exploration of more precise interventions to enhance motivation 

for behavioral change, including the provision of autonomy support by healthcare 

providers. The findings from this study support the continued use of SDT in the 

exploration of motivation for physical activity in women with CVD. 

Interventional studies testing the effects of autonomy support from healthcare 

providers on the motivation for physical activity and long-term engagement in physical 

activity of women with CVD are needed. A longitudinal study employing an intervention 

in which healthcare providers counsel women with CVD in an autonomy supportive 

manner regarding their physical activity would allow for direct examination of the effects 

of this support on the women's autonomous motivation, perceived competence, and 

subsequent engagement in physical activity over time as well as the effects on their 

perceptions of physical activity limitations. Measuring physical activity levels at 

multiple and more remote time points would provide data regarding the long-term effects 

of this type of support as well. 

Given that the instruments used in this study were not able to fully capture all 

components of the motivation for participation or non-participation in physical activity in 

this study, using a mixed methods design for future study would allow for the elicitation 



of perceptions and feelings related to motivation for physical activity in women with 

CVD not readily explained in the current study. This design also would enhance the 

ability to elicit additional information related to the perceptions of physical activity 

limitations in this population. 

Research focused on clarifying the nature of the relationship between physical 

activity and perceived physical activity limitations in women with CVD is needed. The 

lack of a statistical relationship between these two variables in this study supports the 

need to further explore the independent and combined influence these variables may have 

on motivation for physical activity in women with CVD. In addition, more evidence is 

needed in terms of whether or not perceived physical activity limitations are associated 

with actual physical activity behavior in other samples of women with CVD and/or 

whether such an association can be detected when an objective measure of physical 

activity is used to collect data. 

Clinical Implications of the Study 

Several implications for healthcare providers, including nurses, can be drawn 

from this study. The prevalence of CVD in women and the lack of participation in 

physical activity at a level consistent with cardiovascular benefit by these women 

demands different approaches to motivating the women to be physically active. In this 

study, greater perceived autonomy support from healthcare providers was shown to be 

associated with increased autonomous motivation and perceived competence for physical 

activity in women with CVD. Additionally, autonomous motivation was shown to be 

positively associated with perceived competence as it relates to physical activity and 

perceived physical activity limitations, with perceived competence mediating the effects 
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of autonomous motivation on the levels of perceived physical activity limitations in 

women with CVD. Thus, an autonomy supportive approach by nurses and other 

healthcare providers in counseling women with CVD regarding their physical activity 

may assist in lowering levels of perceived limitations to physical activity in women with 

CVD by increasing their perceived competence to achieve physical activity goals. In 

turn, this may lead to actual increases in the physical activity levels of these women. 

Anecdotally, several women in this study reported never receiving information or 

encouragement from their healthcare providers regarding physical activity. In fact, many 

of the women disclosed their healthcare providers were more forthcoming with feedback 

and encouragement following initial diagnosis of their CVD, but that this feedback had 

tapered as time from initial diagnosis grew more remote. Not only do nurses and other 

healthcare providers need to be autonomy supportive in their approach to women with 

CVD regarding their physical activity when assisting them to increase this behavior at the 

time of initial diagnosis, but the information, feedback, and recommendations regarding 

their activity need to be ongoing to effect long-term maintenance of physical activity 

behavior and CVD risk reduction. The need for continued engagement of women with 

CVD in discussion and follow-up of their physical activity levels is especially important 

as women age. 

The perceived limiting influence of depressive symptoms, CVD symptoms, and 

comorbidity on physical activity must be taken into consideration when counseling 

women with CVD regarding their physical activity. Addressing depressive symptoms 

through appropriate counseling and other treatment may strengthen perceived 

competence for physical activity. Addressing any fears of initiating or exacerbating CVD 
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symptoms also may increase perceived competence for physical activity in women with 

CVD. Incorporating the feelings of women with CVD related to their physical activity in 

counseling and education pertinent to their physical activity behavior is consistent with 

an autonomy supportive approach to increasing motivation for physical activity. Finally, 

addressing the influence of comorbidities on perceived limitations to physical activity, 

and incorporating the perception of limitations as well as the actual limitations imposed 

by depressive symptoms, CVD symptoms, and comorbidities into the plan for increasing 

physical activity for women with CVD, may assist in boosting autonomous motivation, 

perceived competence, and, ultimately, participation in physical activity. 

The influence of social support from friends and family on autonomous 

motivation for physical activity suggests the inclusion of those individuals whom women 

with CVD feel provide this support for their physical activity as part of the discussion 

when counseling the women regarding that activity. Suggesting ways and assisting 

friends and/or family to contribute to women's efforts to be physically active through 

removing limitations to this activity or through emotionally and physically supporting 

these efforts, in an autonomy supportive manner, may enhance autonomous motivation. 

There was little relationship between the actual level of physical activity the 

women in this study engaged in and their perceptions of their physical activity 

limitations. For example, women could have been very inactive, yet perceived very few 

limitations to physical activity. Efforts should be made on the part of healthcare 

providers to elicit perceptions of physical activity and physical activity limitations as they 

relate to a woman's actual physical activity behavior so as to better understand her 

motivation to be or not to be physically active. Assisting women to identify and explore 



129 

perceived limitations and barriers to physical activity may provide healthcare providers 

with the data necessary for individualization of education and counseling regarding 

physical activity. 

Summary 

The need for continued exploration of factors affecting motivation for physical 

activity in women with CVD is apparent. Findings support that SDT provided an 

effective framework from which to approach the current study and may be effective as 

the framework for future research. This study contributes to the theory-based research 

regarding motivation for physical activity behavior, particularly as it relates to women 

with CVD. Given the strong base provided by the conceptual framework utilized in this 

study, interventions to increase motivation in women with CVD may be derived from the 

constructs of SDT, particularly those related to autonomy support from healthcare 

providers and perceived competence. The development of effective interventions for use 

with women with CVD, based on the SDT constructs of autonomy support, autonomous 

motivation, and perceived competence, are needed. Nurses and other healthcare 

providers can play an integral part in the development of interventions to enhance 

motivation for physical activity, and are important adjuncts in the testing and 

implementation of these interventions in research and practice. Evidence-based measures 

for influencing physical activity and motivation for physical activity in women with CVD 

are needed. Advances in the area of CVD risk reduction and disease prevention can be 

made through these continued efforts to explain and influence physical activity behavior 

in women with CVD. 
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Demographic and Clinical Factors Data Form-A 

1 1 

Agefc years) Wefchfc . 'J 
V A  •  '  V - .  

Marital States: 
(Check One) 

Singk CD 
Macried Q 

Divorced CD 
Separated CD 

Widowed r-j 
Long term relationship l"1 

Lives with: 
(Check ooe) 

Alone • 
Spouse • 

Domestic Partner • Other (please specify) 

Race: 
(Check all that apply) 

White • 
Blade • 

Asian U 
Native American • 

Pacific Islander O 
Other. 

Ethnicity: (Check one) Non-Hispanic • Hispanic • 

Education: 
(Check one) 

lst-3rd Grade • 
4th-6th Grade Q 
7th-9th Grade Q 

Attended high school G 
High school graduate • 
Attended college Q 

College Graduate q 
Post-Graduate study (J 
Other (describe) 

Work States: 
(Check one) 

Retired Q 
Full-time q 

Part-time CD 
Unemployed • 

Cardiac Disabled CD 
Other Disabled q 

Occupation: If retired or multiple jobs, what was primary occupation? 

Do yon currently smoke? 
(Check one) 

YES • 
NO Q 

If YES, bow many yean have 
vou smoked? 

How many cigarettes do you 
smoke per dav? 

Have yon ever been 
diagnosed with depression? 
(Check one) 

YES • 
NO • 

If YES, are you currently taking any medication for this? 
YES Q NO D 

Have yon ever been told that 
yon had any of the following: 
(Check all that apply) 

Diabetes CD 
High Cholesterol • 
High Blood Pressure Q 

Heart failure CD 
Blocked heart arteries • 
Heart valve problems • 

Heart attack Q 
Stroke • 

Have you ever experienced 
any of the following: 
(Check all that apply) 

Open heart surgery (bypass,Q 
valve surgery) 
Infectious disease of the • 
heart 

Heart stent placement for 
blocked arteries G 
Heart related chest pain q 

Blocked arteries in die legs or 
abdoffiea Q 
Blocked arteries in the neck • 

When were you first told you 
had heart disease, vascular 
disease, or high blood 
pressure? 

(Include month and year) When were you first told you 
had heart disease, vascular 
disease, or high blood 
pressure? 

Other medical conditions: 
(Please list) 
Other medical conditions: 
(Please list) 
Other medical conditions: 
(Please list) 

On the attached sheet, please list 
herbals, rod other dietary supple 

all prescription and over-the-counter medications and supplements you take (Include vitainins, 
neots). 
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Subject ID Number: Date: 

Please list all prescription and over-the-counter medications and supplements you 
take, including the dosage and how often you take them (Include vitamins, herbals, 
and other dietary supplements). Also, please indicate why you are on each 
medication. 

1. 

2. 

3. 

4, 

5. 

6. 

7. 

8. 

9. 

10, 

11-

12. 

13-. 

14. 

15. 

16. 

17. 

18, 

19. 

20. 
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DEMOGRAPHIC AND CLINICAL FACTORS DATA FORM - B 

Participant ID Number: Date: 

1. Are you currently attending a structured cardiac rehabilitation program? 
YES NO 

If YES, how many days of the week do you attend? 

2. If you are not currently attending a structured cardiac rehabilitation program, 
have you attended one in the past? YES NO 

If YES, when did you begin this program (month and year): 
How long did you attend the program (number of weeks, months, or years): 

How often did you attend (number of times per week): 

3. As an adult, did you exercise to the point of getting short of breath on a regular 
basis before your cardiac diagnosis? YES NO 
If YES, what type of exercise did you do? 

4. NYHA functional status questions (progression through these questions will 
depend on the participant's response to the initial question): 

Do you experience undue fatigue, palpitation, dyspnea, or anginal pain with 
ordinary activity? YES NO 

Do you experience undue fatigue, palpitation, dyspnea, or anginal pain with less than 
ordinary activity? YES NO 

Do you experience undue fatigue, palpitation, dyspnea, or anginal pain with the least 
bit of physical activity? YES NO 

Do you experience undue fatigue, palpitation, dyspnea, or anginal pain at rest? 
YES NO 

Do your symptoms of fatigue, palpitation, dyspnea, or angina pain increase with 
physical activity? YES NO 

Has your doctor ever told you that you could not or should not exercise or be 
physically active? YES NO 

NYHA Stage (to be determined by PI): I II III IV 
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Health-Care Climate Questionnaire (Physical Activity) 

I'ji'I k'! I) Ntiiiii'ii .  

This questionnaire contains items that are related to your visits wife a health-care provider (or group of 
providers) in which your physical activity was discussed in any way. Health-care providers (doctors, 
nurses, counselors, etc.) have different styles in dealing with patients, and we would like to know very 
specifically about your experiences or encounters with any of your health-care providers when your 
physical activity was discussed Your responses will be kept confidential, so none of your providers will 
know about your responses. Please be honest and candid. In some cases, you may have met with only 
your physician; in other cases you may have discussed your physical activity with several people. If you 
have met only with your physician, please respond with respect to him or her. If you have met with 
several providers concerning this issue, please answer in terms of your experience of all these providers 
together. 

In answering the questions, 
please use the following scale: 

1 
Not at 

•D True 

2 3 4 
Some
what 
Trne 

5 6 7 
Very 
Trne 

1.1 feel that my health-care 
providers have provided me 
with choices and options 
about my physical activity 
(including not being 
physically active). 

2.1 feel my health-care 
providers understand how I 
see things with respect to my 
physical activity. 

3. My health-care providers 
convey confidence in my 
ability to make changes 
regarding my physical 
activity. 

4. My health-care providers 
listen to how I would like to 
do filings regarding my 

physical activity. 

5. My health-care providers 
encourage me to ask questions 
about my physical activity. 

6. My health-care providers try 
to understand how I see my 
physical activity before 
suggesting any changes. 

Health-Care, Self-Detennination Theory Questionnaire. (n.d.) 
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Treatment Self-Regulation Questionnaire (Physical Activity) 

•• HflHHIH 
1 1 

Physical activity can be described as any movement of the body that requires more effort than what it 
takes to simply sit in a chair or lay in bed. Different people have different reasons for why they choose 
to be physically active and we want to know how true each of the following reasons is for you. All 12 
reasons relate to this statement "When I am physically active it is because:" 
Please indicate the extent to which each reason is true for you, using the following 7-point scale: 

When I am physically active, it is 
because: 

1 
Not at 

all 
True 

2 3 4 
Some
what 
True 

5 6 7 
Very 
True 

1. I feel that I want to take 
responsibility for my own health. 

2. I would feel guilty or ashamed of 
myself if I were not physically 
active. 

3. I personally believe it is tte best 
thing for my health. 

4. Others would be upset with me if 
I was not physically active. 

5. I have carefully thought about it 
and believe it is very important 
for many aspects of my life. 

6. I would feel bad about 
myself if I was not physically 
active. 

7. It is an important choice I really 
want to make. 

8. I feel pressure from others to do 
so. 

9. It is consistent with my life goals. 

10.1 want others to approve of me. 

11. It is vay important for being as 
healthy as possible. 

12.1 want others to see I can do it 

Health-Care, Self-Determination Theory Questionnaire. (n.d.) 
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Perceived Competence Scale (Physical Activity) 

I ' J I  i i )  N u m i i u :  

Physical activity can be described as any movement of the body 
that requires more effort than what it takes to simply sit in a 
chair or lay in bed. Keeping this in mind, please indicate the 
extent to which each statement is true for you. Use the 
following scale: 

Use the following scale: 1 
Not at 

all 
Trae 

2 3 4 
Some
what 
True 

5 6 7 
Very 
Trae 

1.1 feel confident in my ability 
to be physically active. 

2.1 now feel capable of 
being physically active. 

3.1 am able to be physically 
active over the long teim. 

4.1 am able to meet the 
challenge of being physically 
active. 

Health-Care, Self-Determination Theory Questionnaire, (n.d.) 
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7-Day Physical Activity Recall SSN 

PAR#; 1 2 3 4 5 6 7 Participant 
Interviewee 

1. Wen* you employed in the last seven days? 

2. How many days of the last seven dtt you work? 

3. How many total hours cSd you work in the last seven days? 

4. What two days do you consider your weekend days? 

.Today i$ Today's Date. 
0. NO (Skip to Q#4) 1. Y«t 

days 

hours last week 

WORKSHEET DAYS 
(mark days below with a squiggle) 

SLEEP 1 2 3 4 5 6 7 

M 
0 

Moderate 

R 
N 
I 

Hard 

N 
G Very Hard 

A 
F 
T 

Moderate 

E 
R 
N 

Hard 

O 
O 
N 

Very Hard 

E 
V 

Moderate 

E 
N 
I 

Hard 

N 
G Very Hard 

Total 
Min 
Per 
Day 

Strength: Total 
Min 
Per 
Day 

FtadbflBy: 

4a. Compared to your physical activity over the past 3 months, 
was last week's physical activity more, less, or about tha same? 

1. More 2. Less 3. About the same 

6. Do you think this was a vaSd PAR Interview? 

1. Yes a No 
I! NO, go to the bade and axpWa 

5. Were there any problems with the PAR interview? 

0. No l. Yn 
1 YES, go to Ihe back and explain. 

7. Were there any special circumstances concerning this PAR ? 

0. No 1. Yes, If YES, what ware they?(cjrde) 

1. Injury al week Z Uness ai week 3. Dross part week 
4. Injury part week 5. Pregnancy 6. Other 



7-Day Physical Activity RecaB SSN 

Worksheet Key: Rounding: 10-22 min.=.25 53-1:07 hr/min. -1.0 
An asterisk (*) denotes a work-related activity. 23-37 min.».50 1.-08-122 hr/min.=1 J2S 
A squiggly Erie through a column (day) denotes a weekend day. 38-52 min.*.75 

5. Explain why there were problems with this PAR interview: 

6. If PAR interview was not valid, why was it not valid? 

7. Please list below any activities reported by the subject which you do not know how to classify. 

8. Please provide any other comments you may have. 

Sallis, J. F. et al- (1985). 
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Perceived Social Support Scale - Friends (PSS-Fr) 

P.ir t iv ip. if11 j I )  N'u ni la  r :  I ) . i  t i  

The statements which follow refer to feelings and experiences which occur to most people 
at one time or another in their relationships with friends. For each statement there are three 
possible answers: Yes, No, Don't know. 

Please select the answer that is mast appropriate for eack 
item. 

YES NO DON'T KNOW 

1. My friends give me die moral support I need. 

2. Most other people are closer to their friends than I am. 

3. My friends enjoy hearing about what I think. 

4. When I confide in the friends who are closest to me, I get die 
idea that it makes them uncomfortable. 

S. 1 rely on my friends for emotional support 

6. If I feh that one or more of my friends were upset with me, I 
would just keep it to myself 

7.1 feel that I'm on the fringe in my circle of friends. 

8. There is a friend I could goto if 1 were just feeling down, 
without feeling funny about it later. 

9. My friends and I are very open about what we think about 
things -

10. My friends are sensitive to my persona] needs. 

11. My friends come to me for emotional supporL • 

12. My friends are good at helping me solve problems. 

13.1 have a deep sharing relationship with a number of my 
friends. 

14. My friends get good ideas about how to do things or make 
things from roe. 

IS. When I confide in friends, it makes me feel uncomfortable. 

16. My friends seek me out for companionship. 

17.1 think that my friends feel that I'm good at helping them 
solve problems. 

18.1 don't have a relationship with a friend that is as intimate as 
other people's relationships with friends. 

19. I've recently gotten a good idea about how to do something 
from a friend. 

20.1 wish my friends were much different 

Procidano, M. E., & Heller, K. (1983). 
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Perceived Social Support Scale - Family (PSS-Fa) 

K i r r k ' i p . i n !  I ! )  N u m b e r :  D J U :  

The statements which follow refer to feelings and experiences which occur to most people 
at one time or another in their relationships with families. For each statement there are 
three possible answers: Yes, No, Don't know. 

Please select the answer that is most appropriate for each 
item. 

YES NO DONTKNOW 

1. My family gives me the moral support I need-

2. I get good ideas about bow to do things or make things from 
my family. 

3. Most other people are closer to tbeir family than I am. 

4. When I confide in the members of my family who are closest 
to me, I get the idea that it makes them uncomfortable. 

5. My family enjoys bearing about what I think. 

6. Members of my family share many of my interests. 

7. Certain members of my family cotne to me when they have 
problems or need advice. 

8. I rely on my family for emotional support 

9. There is a member of ny family I could go to if I were just 
feeling down, without feeling funny about it later. 

10. My family and I are very open about what we think about 
things. 

11. My family is sensitive to my personal needs. 

12. Members of my family come to me for emotional support 

13. Members of my family are good at helping me solve 
problems. 

14.1 have a deep sharing relationship with a number of members 
of my family. 

15. Members of my family get good ideas about how to do 
things or make things from me. 

16. When I confide in members of my family, it makes me 
uncomfortable. 

17. Members of my family seek me out for companionship. 

18.1 think that my family feels that I am good at helping them 
solve problems. 

19.1 don't have a relationship with a member of my family that 
is as close as other people's relationships with family 
members. 

20.1 wish my family were much different 

Procidano, M. E., & Heller, K. (1983). 
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Center For Epidemiologic Studies Depression Scale (CES-D) 

r 1 1 

Below is a list of some of the ways you might have felt or behaved. Using the scale 
below, please indicate how often you have felt this way— DURING THE PAST WEEK. 
Respond to all items. 

1 = Rarely or none of the time (less than 1 day) 
2 = Some or a little of the time (1-2 days) 
3 = Occasionally or a moderate amount of time (3-4 days) 
4 = Most or all of the time (5-7 days) 

DURING THE PAST WEEK: 1 2 3 4 
1.1 was bothered by things that usually don't bother 

me 

2.1 did not feel like eating; my appetite was poor. 

3.1 felt that I could not shake off the blues even with 
help from my family or friends. 

4.1 felt that I was just as good as other people. 

5.1 had trouble getting my mind on what I was doing. 

6.1 felt depressed 

7.1 felt that everything I did was an effort 

8.1 felt hopeful about the future. 

9.1 thought my life had been a failure. 

10.1 felt fearfuL 

11. My sleep was restless. 

12.1 was happy. 

13.1 talked less than usual. 

14.1 felt lonely. 

15. People were unfriendly. 

16.1 enjoyed life. 

17.1 had crying spells. 

18.1 felt sad. 

19.1 felt that people disliked me. 

20.1 could not get "going." 

Radloff, L. S. (1977) 
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Participant ID No. Date: 

Cardiovascular Limitations and Symptoms Profile 
(CLASP) 

We are trying to find out how people are affected by heart or high 
blood pressure problems. 

This questionnaire is designed to find out how you have been in the 
last two weeks. The questionnaire asks about symptoms that some 
people with heart or high blood pressure problems may have. If you 
have not had these symptoms, please mark the appropriate box. 

It is very important that you answer all of the questions, unless the 
questionnaire indicates that you can skip some questions. 

Each of the questions has a number of possible answers. Remember 
to mark only one box for each question. There may be a question 
where you cannot decide between answers. In this case, choose the 
one that best describes how you have been feeling over the last two 
weeks. 
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Participant ID No. Date: 

Angina is a heart pain which is usually in the chest but can also be in your arms 
or throat. It usually comes on when you exert yourself. If you have been told by 
your doctor that your pain is due to something other than your heart, e.g. arthritis 
or stomach, please answer "No" to this question (please check the appropriate 
box) 

1: Have you ever been told you have heart related angina? 

No • Yes • (If you answered NO, go to question 7) 

1a: If you answered YES, have you had angina in the last two weeks? 
No O Please go straight to question 7 

Yes Q Please answer the following questions 

2: On average, how often have you had angina in the last 2 weeks? 

•1 m2 D3 cl Q* 

Once or twice 
in the last two 
weeks 

2-3 times a 
week, but not 
every day 

Once a day 2-3 times a 
day 

4 or more 
times a day 

3: On average, over the last 2 weeks, how intense have your episodes 
of angina been? 

•1 n2 D3 

Mostly mild Mostly moderate Mostly severe 

4: Has angina woken you up at night in the last 2 weeks? 

^ EhhS 2 IZZI3 n3 

Not at all Occasionally Often Very often 

5: With respect to your angina, in the last 2 weeks have you had: 

•, •, a 

Mostly good days? Good and bad days? Only bad days 
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6: Overall, how bad has your angina been over the last 2 weeks? 

•, n2 n 

Mild Moderate Severe 

Shortness of breath. If you only have shortness of breath on severe 
exertion, such as running up stairs, please check NO and go to 
question 13. 

7: Have you been short of breath in the last two weeks? 
No • Please go straight to question 13. 

Yes • Please answer the following questions 

8: On average, how often have you been short of breath in the last 2 

weeks? 

n n n n 1 I—11 L-J2 1—13 I—13 

Once or twice 2-3 times a Once a day 2-3 times a 4 or more 
in the last two week, but not day times a day 
weeks every day 

9: Have you found it difficult to lie flat, without becoming short of 
breath? 

•i m2 n3 n3 

A moderate 
Not at all A little amount A great deal 

10: With respect to shortness of breath, in the last 2 weeks, have you 
had: 

•1 D2 D3 

Mostly good days? Good and bad days? Only bad days 
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11: Overall, how bad has your shortness of breath been over the last 2 

weeks? 

•1 D2 D3 

Mild Moderate Severe 

12: How much has your shortness of breath interfered with your life over 
the last two weeks? 

•, •, n2  n3  

A moderate 

Not at all A little amount A great deal 

13: Have you had any ankle swelling in the last two weeks? 

No • Please go straight to question 17. 

Yes • Please answer the following questions 

14: How swollen have your ankles been in the last 2 weeks? 

•, a a 

Slightly swollen Moderately swollen Very swollen 

15: Overall, how bad has your ankle swelling been over the last 2 

weeks? 

• l O2 t-^3 

Mild Moderate Severe 

16: How much has your ankle swelling interfered with your life over the 
last 2 weeks? 

•1 IZI2 D3 D4 

A moderate 
Not at all A little amount A great deal 
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17: Have you been tired or lacking in energy over the last 2 weeks? 

No • Please go straight to question 21 

Yes • Please answer the following questions 

18: In general, how tired have you been over the last 2 weeks? 

•, a a n3 

A great deal I have been a little A moderate 
tired amount 

I have been 
exhausted 

19: How much time have you been tired? 

•t D2 DS 

Just at the end of 
the day 

Up to a couple of 
hours in the day 
most days 

Half of the day 

•3 
Most or all of the 
day 

20: How much energy have you had in the last 2 weeks? 

•1 a a a 

A great deal A moderate A very little Not at all 
amount 

21: How far have you been able to walk outside the house in the last 2 
weeks? 

I managed up to a mile walking briskly at times •1 

I managed up to a mile at a normal rate •2 

I managed half a mile •3 

I managed up to about a quarter of a mile •4 

I managed 50 to 200 feet O5 

I managed only a few steps •5 

I have not been able to walk outside at all •5 
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22: What speed have you been walking at outside in the last 2 weeks? 

O2 CU3 O4 D5 

I have walked At a normal Only a bit Slowly and Very slowly 
briskly at rate for my slower than stopping and stopping 
times age normal occasionally frequently 

23: How well have you been able to climb up stairs in the last 2 weeks? 

Di IH1 D2 D3 D3 

Briskly at At a normal Slowly without Very slowly, One step at 
times rate for my stopping stopping once time, stopping 

age or twice frequently 

24: How easily have you been able to bend down or stretch for things in 
the last 2 weeks? 

•, m2 •, •, 

No problem at all Only a little Some difficulty Unable to at all 
difficulty 

25: How much have you gone out socially, e.g. To the bars, dancing, 
bingo, restaurants in the last two weeks? 

•, •, •, a 

As much as I A bit less than I Much less than I Not at all, although 
wanted to would have liked would have liked I wanted to 

26: How much have you engaged in active pursuits, e.g. long walks, 
swimming in the last 2 weeks? 

• . •. •? 
As much as I A bit less than I Much less than I Not at all, although 
wanted to would have liked would have liked I wanted to 
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27: How much has your physical condition stopped you enjoying seeing 
friends or family not living at home in the last 2 weeks? 

Di D2 ^3 DI3 

A moderate 
Not at all A little amount A great deal 

28: 

•, 

How much light housework have you done, eg washing up, dusting, 
tidying around the house in the last 2 weeks? 

As much as 
I wanted to 

•2 
A bit less 
than I would 
have liked 

•2 
Much less 
than I would 
have liked 

•3 

Not at all, 
although I 
wanted to 

•1 
I have not done 
any, but this has 
nothing to do with 
my heart or blood 
pressure problem 

29: 

•1 

How much heavy housework have you done, eg, vacuuming, 
cleaning windows, floor etc. in the last 2 weeks? 

As much as 
I wanted to 

•2 
A bit less 
than I would 
have liked 

Much less 
than I would 
have liked 

•> 
Not at all, 
although I 
wanted to 

•, 
I have not done 
any, but this has 
nothing to do with 
my heart or blood 
pressure problem 

30: 

•, 

How much light do-it-yourself work have you done, eg, mending 
plugs, touching up paintwork in the last 2 weeks? 

As much as 
I wanted to 

•2 
A bit less 
than I would 
have liked 

Much less 
than I would 
have liked 

Not at all, 
although I 
wanted to 

•1 
I have not done 
any, but this has 
nothing to do with 
my heart or blood 
pressure problem 
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31: 

•, 

How much heavy do-it-yourself work have you done, eg, decorating, 
carpentry in the last 2 weeks? 

As much as 
I wanted to 

•2 
A bit less 
than I would 
have liked 

Much less 
than I would 
have liked 

•3 
Not at all, 
although I 
wanted to 

•, 
I have not done 
any, but this has 
nothing to do with 
my heart or blood 
pressure problem 

32: Have you worried about your 
last 2 weeks? 

• 1 CI2 

Not at all A little 

heart or blood pressure problem in the 

O3 O4 

A moderate 
amount A great deal 

33: Have you felt dependent on 

•. ^2 

Not at all A little 

your family in the last 2 weeks? 

•3 a 

A moderate 
amount A great deal 

34: Have you worried about your family in the last 2 weeks? 

•2 D3 CL •, 

Not at all A little 
A moderate 
amount A great deal 

35: How often have you had sexual intercourse in the last 2 weeks? 

• 1 D2 CU3 E-h Qm 

As much as 
I wanted to 

A bit less 
than I would 
have liked 

Much less 
than I would 
have liked 

Not at all, 
although I 
wanted to 

I have not had 
sex, but this has 
nothing to do with 
my heart or blood 
pressure problem 
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36: In the last 2 weeks, have you been afraid of having sex in case it 
brings on angina or breath less ness? 

^2 CU3 ^4 D m •, 
Not at all A little 

37: 

• ,  n  

No trouble A little 
at all 

A moderate 
amount 

•2 n3 

I have not had 
sex because of 
this 

•4 

I have not 
had sex 
because of 
this 

I have not had 
sex, but this has 
nothing to do with 
my heart or blood 
pressure problem 

I have not had 
sex, but this 
has nothing to 
do with my 
heart or blood 
pressure 
problem 

A moderate A great 
amount deal 

In the last 2 weeks, have you had trouble enjoying sex because of 
tiredness, breathlessness, or angina? 

Lewin, R. J. et al. (2002). 
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CHARLSON CO-MORBIDITY INDEX (CCI) 

Participant ID No. Date: 

WEIGHTS: CONDITIONS 
n 1 Myocardial Infarction 
a Congestive Heart Failure 
D Peripheral Vascular Disease 
D Cerebrovascular Disease 
D Dementia 
n Chronic Pulmonary Disease 
D Connective Tissue Disease 
D Ulcer Disease 
D Mild Liver Disease 
D Diabetes 

D 2Hemiplegia 
D Moderate or Severe Renal Disease 
D Diabetes with End-organ Damage 
n Any Tumor 
D Leukemia 
n Lymphoma 

D 3Moderate or Severe Liver Disease 

D 6Metastatic Solid Tumor 

• AIDS 

Charlson, M. E., Pompei, P., Ales, K. L., & MacKenzie, C. R. (1987). 
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Institutional Board 
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Ms. Linda A. Mason Barber 
Mercer University 
Georgia Baptist Colege of Nusing 
Georgia Baptist Coflege of Nureing 
Atlanta. GA 31023 

RE: Healthcare Providers Influence on Motivation for Physical Activity in Women with Cardiovascular Disease (H1111226 

Dear Ms. Mason Barber 

Your appicstion entitled: Healthcare Providers Mluence on Mottvation for Physical Activity in Women with Cardiovascular Disease (H1111226 
was reviewed by this Institutional Review Board for Human Subjects Research in accordance with Federal Regulations 21CFR 56.110(b) and 
45 CFR 46.11(Xb1 (for expedited review) and was approved under Category 7oer 63 FR 60364. 

Your appfication was approved for one year of study on 28<NO M -201 1. T7te protocol expires 27-Nov-2012. If the study continues beyond one year, 

it must be reevaluated by the RB Committee. 

Wwn(») Approved: 
New Application 

Please complete the survey for the IRB and the Office of Research Compfiance. To access the survey, cfick on the fofowing Ink: 
htto//www.zoomeranQ.com/Sutvev/?D=WEB227URK2R86Q 

It has been a pleasure to work with you and much success with your project!! 

if you need any further assistance, please feel free to contact our office. 

Mercer Uraversty IRB & Office of Research Compfiance 
Phone (478) 301-4101 

Fax (478) 301-2329 
PRC MetcerQMetcer.Edu 

RespectMy, 

(LfUJJLL 
Ava Chamblss-Richardson, M.ED., CIP, CIM 
Member 

Instutional Review Board 
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APPENDIX C 

INFORMED CONSENT FORM 

MERCER 
X V JLU N  I  V  E R S I T Y  

Georgia Baptist College of Nursing 

INFORMED CONSENT 

Hcalihcarc Providers' Influence on Motivation for Physical Activity in Women with 
Cardiovascular Disease 

Introduction 
You are being asked to participate in a research study. Before you give your conscnt to 
volunteer, it is important that you read the following in formation and ask as many questions as 
necessary 10 be sure you understand what you will be asked to do. 

Investigators 
Linda A. Mason Barber. ARNP, MS. PhD in Nursing student. Georgia Baptist College of 
Nursing of Mercer University. 
Laura P. Kimble. PhD. RN. Professor, Georgia Baptist College of Nursing of Mercer University. 

Purpose of the Research 
The purpose of this study is to Icam more about what things motivate women with 
cardiovascular disease to be physically active. The data from this research will be used to help 
healthcare providers know how to better motivate women to be physically active. 

Procedures 
If you volunteer to participate in this study, you will be asked to complete several questionnaires. 
One of these will ask you for some background information such as age. educational level, etc. 
Additional questionnaires will have questions related to your motivation to exercise, perceptions 
of your healthcare providers and how they encourage you to be physically active, any cardiac 
symptoms you may have, social support, depression, and confidence in your ability to be 
physically active. Following completion of the questionnaires, you will be contacted by 
telephone and asked to recall and provide a verbal record of your physical activity over the 
previous 7 days. You will be asked some questions about your past exercise and physical 
activity history and about any health problems you might haw. Completion of ail questions and 
questionnaires will take approximately 30 to 45 minutes. You will only be asked to answer the 
questions and complete the questionnaires once. 

Potential Risks or Discomforts -
The study involves completing a series of questionnaires. There arc no known risks to you in 
completing these questionnaires. One of the questionnaires in this study involves measuring 
depression. If we (Ind that your symptoms indicate possible depression, we will tell you about 
this and provide you with a number to call to receive further follow up. Another of the 
questionnaires a&s about physical symptoms related to cardiovascular disease, if we find that 
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your symptoms indicate a potential serious health problem, we will tell you about this and refer 
you to the nearest emergency care facility, urgent carc facility, or your usual healthcare provider, 
depending on the severity of your symptoms, for follow up. 

Potential Benefits of the Research 
There art no direct benefits to you for your participation in this study. However, the information 
you provide will help in understanding what motivates women with cardiovascular disease to be 
physically active. This information might then be used to develop programs and interventions to 
improve participation in physical activity by women with cardiovascular disease. 

Confidentiality and Data Storage 
Ail the information about you will be handled with strict confidentiality. You will be assigned a 
participant identification number and all questionnaires and forms used to collect information for 
this study will be labeled with this number. Your name or other identifying information will not 
appear on any of the questionnaires or forms. The list connecting these identification numbers or 
codes with your name will only be accessible to Linda A. Mason Barber and will be secured in a 
locked cabinet in her study office. The master list connecting your name and your participant 
identification number will be kept in a different secure locked file cabinet separate from the 
questionnaires. Data will be entered into a computer database and will be protected behind 
sccuritv firewalls with login and password protection. Mrs. Mason Barber and her faculty 
advisor, Dr. Laura Kimble, will be the only ones with access to study data. After the study is 
completed, all data will be kept for a time period of at least 3 years, as designated by Mercer 
University, after which it will be destroyed. 

Participation and Withdrawal 
Your participation in this research study is voluntary. As a participant you may refuse 10 
participate at anytime. To withdraw from the study, please contact Linda A. Mason Barber at 
706-880-8288. Should you decide to withdraw, you will be asked to provide the reason for your 
withdrawal, however you are not required to provide a reason. 

Questions about the Research 
If you have any questions about the research, please speak with Linda A. Mason Barber at 
706-880-8288 or Dr. Laura Kimble at 678-547-6781. 

Incentives to Participate 
Upon completion of participation in the study, you will receive a small thank you package in the 
mail consisting of a 20-oz. sports bottle featuring heart-healthy tips, a heart-shaped stress 
reliever, a picture frame magnet with a heart-shaped cutout, and a Women & Heart Disease 
pamphlet 
This project has been reviewed and approved by Mercer University's IRB. If you believe there 
is any infringement upon vour rights as a research subject, you may contact the IRB Chair, at 
(47S) 301 —iToi -

2 Mercer Universit] 
Approval Date J 
Protocol 
Expiration Date. 
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You have been given ihe opportunity to ask questions and these have been answered to your 
satisfaction. Your signature below indicates your voluntary agreement to participate in this 
research study. 

Signature of Research Participant Date 

Participant Name (Please Print) Date 

Signature of Person Obtaining Consent Date 

Mercer University IRB 
A p p r o v a l  D a l e  I I I  T O / i f , .  I  
Protocol . 
Expiration Date 
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APPENDIX D 

Prevalence of Currently Prescribed Cardiac Medications Reported by Study Participants 
(N = 103) 

Medication f % 

Diuretic 57 55.3 
Beta adrenergic blocker 36 35.0 
ACE inhibitor 45 43.7 
Angiotensin receptor blocker 27 26.2 
Calcium channel blocker 23 22.3 
Other vasodilator 03 2.9 
Aspirin 41 39.8 
Other antiplatelet 09 8.7 
Anticoagulant 04 3.9 
Nitrate 02 1.9 
Digitalis 01 1.0 
Other antidysrhythmic 01 1.0 
HMG Co-A reductase inhibitor 49 47.6 
Ezetimibe 04 3.9 
Bile acid sequestrant 01 1.0 
Fibric acid derivative 01 1.0 
Niacin 04 3.9 
Omega-3 supplement 30 29.1 

Note: f= frequency; ACE = angiotensin converting enzyme; HMG Co-A = 3-hydroxy-3-methylglutaryl-CoA 
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APPENDIX E 

Correlations Among Select Clinical and Demographic Characteristics and Study Variables (N = 103) 

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1. BMl — 

2. Education .003 — 

3. Marital status -.038 .117 — 

4. Living arrangement -.066 -.035 .777** — 

5. CVD status -.073 -.037 .006 -.059 — 

6. Age -.240* -.136 -.349** -.355** .279** — 

7. Perceived social support - Friends -.033 -.013 .155 .051 -.102 -.235* — 

8. Depressive symptoms .146 .078 .048 .168 -.015 -.203* s O
 

£
 

— 

9. CVD symptoms .204* .058 .035 .076 .200* .000 • -.154 .376** • 
10. Comortiidity .297** -.155 -.244* -.109 .315** .179 -.041 .049 .213* -
11. Perceived autonomy support from HCP -.080 .056 -.040 -.003 -.075 .091 .171 -.229* -.112 .100 -
12. Autonomous motivation -.120 .111 .149 .077 -.171 -.015 .262** -.011 -.064 -.108 .261** — 
13. Perceived competence -.053 .048 .161 .067 -.034 -.029 .142 -.296** -.263**-.155 .248* .379**-
14. Log PA -.028 -.025 .152 .094 -.209* -.382** .130 .051 -.086 -.171 -.170 .043 -.129 -
15. Log perceived PA limitations .237* -.191 -.194* -.030 .134 .067 -.163 .392** .512** .369** -.099 -.256**-.499**-.136 

Not*: BMl - body mass index; CVO *» cardiovasoular disease; HCP • healthcare provider; PA - physical activity. 

•p<0.05. «p<0.0l. 
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