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ABSTRACT 

THESIS:  The Effectiveness of a Motivational-Targeted Feedback Message 
Intervention on Increasing Physical Activity in Long-Term 
Maintenance Cardiac Rehabilitation Patients.    
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DATE:   JULY, 2011 

PAGES:   148 

 

Purpose: The aim of the study was to determine the relative effectiveness of a 

motivational-targeted (MT) message intervention designed to increase physical 

activity (PA) in cardiac patients beginning a long-term maintenance cardiac 

rehabilitation (CR) program to enable them to meet recommended PA levels. 

Methods: Fifty two individuals (34 males, 18 females) volunteered for the study 

and were randomly assigned to either the Usual Care Group (UC), or the 

Motivational Message Group (MM). Participants in the MM group received, in 

addition to the usual long-term maintenance CR program, 12 –standard, MT 

newsletters at the beginning of each week during the intervention period. Thirty-

three individuals (mean age: 61.4 ± 11.4 years) completed the study with viable 

data. PA was assessed for 12 weeks with the use of a Lifecorder PLUS 
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accelerometer. Baseline and post measures of weight, body mass index (BMI), 

body fat percentage, resting heart rate and blood pressure measures, and fasting 

blood measures were completed on all subjects. Subjects also completed an 

exercise self-efficacy questionnaire and a stage of change of physical activity 

readiness questionnaire at these timeframes. Results: Independent sample t-

tests indicated there were no significant differences between baseline 

characteristics between the UC group and MM group. Results indicated slight 

increases in the MM group in steps/day, and moderate-vigorous minutes/day, 

with slight decreases in resting heart rate, blood pressure, and blood lipid values 

compared to the UC group. Two-way repeated measures ANOVA tests 

determined there was a significant main effect for time for resting heart rate, 

however, there were no other significant differences between the two groups or 

within either group, showing no time by group interaction for any variables 

measured. Conclusions: MT messages may have the ability to increase PA 

levels and adherence in CR patients, however, more research is needed to 

determine the significant value of motivational-targeted messages for these 

individuals. Key Words: PHYSICAL ACTIVITY, CARDIOVASCULAR DISEASE, 

MOTIVATIONAL-TARGETED INTERVENTION, MAINTENANCE CARDIAC 

REHABILITATION, SELF-EFFICACY.   

 

 

 

 



 
 

 
 

 

 

 

CHAPTER I 

INTRODUCTION  

 

 

Cardiovascular disease (CVD) is the number one cause of death globally. 

In the United States, CVD is the leading cause of death among both men and 

women and accounts for 1 of every 3 deaths, killing an average of 1 American 

every 37 seconds (4, 57). CVD is a major national health concern, with an 

estimated number of 12.4 million patients diagnosed with the disease in 2001 

(64).  According to the National Center for Health Statistics, if all forms of major 

CVD were eliminated, life expectancy would rise by almost 7 years (58). Clinical 

trials by the American Heart Association (AHA) and American College of 

Cardiology (ACC) have shown that aggressive risk factor management clearly 

improves CVD patient survival, reduces recurrent events, and the need for 

interventional procedures, while improving a patient‟s quality of life. Risk factor 

management includes targeting dietary patterns, weight reduction, and physical 

activity habits (4, 64).    

Physical inactivity has been established as a major coronary artery 

disease (CAD) risk factor (68). In the year 2000, the annual estimated direct 

medical cost of physical inactivity was $76.6 billion (4). CVD risk factors, such as 
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physical inactivity, however, can be combated and controlled by adherence to 

current AHA and ACC lifestyle recommendations. Physical activity (PA) can help 

treat established atherosclerotic risk factors including elevated blood pressure, 

insulin resistance, glucose intolerance, elevated triglyceride concentrations, low 

high-density lipoprotein cholesterol (HDL-C) concentrations, and obesity (68).  

Regular aerobic PA that involves large muscle groups has been determined to 

have positive effects on reducing the development of CAD and reducing 

symptoms in individuals with established CVD (21, 32, 52, 68). It has been 

shown in those individuals who accumulate a moderate amount of PA on a 

regular basis that the risk of developing CAD decreases by 20-50%  (70).  

Studies on PA have consistently documented a reduced incidence of CAD 

events in more physically active and fit subjects. Large scale observational 

studies which include the College Alumni Health Study (48), the Health 

Professionals‟ Follow-up Study (65), the Nurses‟ Health Study (44), the Women‟s 

Health Study (31) and the Women‟s Health Initiative (34), have all clearly 

documented a dose-response relation between PA and risk of CVD and 

premature mortality in men and women. These studies observed significantly 

lower levels of risk  factors with greater amounts of PA (22).  The evidence 

indicates that sufficient amounts of PA on a regular basis benefits individuals, 

showing a dose-response relationship with higher doses of PA showing 

decreased risks for CVD and mortality (22, 32, 45, 70) 

The AHA and the ACC recommends a minimum of 30-60 minutes of PA at 

least 3-4 days/week supplemented by an increase in daily lifestyle activities (64). 
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The minimum threshold of PA for health benefits is the attainment of at least 

1,000 kcals/week of energy expenditure from PA. This quantity of PA is 

approximately equal to 30 minutes/day of exercise (1, 69).  Additionally, a study 

conducted by Hambretcht et al (21) determined that patients with CAD exceeding 

1,500 kcals/week in exercise energy expenditure noted a halt in progression of 

coronary lesions, whereas those who exceeded 2,200 kcals/week in exercise 

energy expenditure noted a regression of coronary lesions (21).  Therefore, 

evidence supports that cardiac patients should reach aggressive target exercise 

energy expenditure levels each week.   

Cardiac rehabilitation (CR) programs have been a successful means for 

increasing PA and energy expenditures in cardiac patients.  A recent meta-

analysis indicated that such programs reduce total and cardiac mortality by 20 - 

27% compared to standard medical care (27, 67). PA resulting from participation 

in CR programs also has numerous other health benefits including improvements 

in functional capacity, body composition, blood lipids, and quality of life (5, 21, 

32, 64).  

Although CR programs benefit cardiac patients by increasing caloric 

expenditure during exercise sessions, these sessions are generally only 

performed 3 days/week for 30-40 minutes, and thus do not provide enough 

caloric expenditure to reach weekly target levels (5, 28).  Ayabe et al (2004)(5), 

determined that the amount of PA is generally adequate on CR program days, 

but participants failed to reach target levels on non-CR program days (5). In the 

study by Savage et al (61), 112 patients with CAD completed an exercise CR 
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program of 36 hourly sessions over a 12-week period. It was reported however 

that only 270 ± 112 kcal/session resulted, ultimately determining that exercise-

related energy expenditure in early outpatient CR is remarkably low (61).  

Patients did not achieve the minimum weekly caloric expenditure of 1,000 kcal 

recommended by the American College of Sports Medicine (ASCM) (69). 

Similarly, our laboratory, in conjunction with our local hospital, recently completed 

a study which revealed that patients participating in a maintenance CR program 

obtained significantly fewer steps/day (5,287 ± 520) on days they did not attend 

CR compared to days attended (10,087 ± 631) (28). It was observed, however, 

that those who reported exercising at least once/ week outside of the CR 

program performed better (6,366 ± 667 vs 3,668 ± 529 steps/day), however, they 

did not reach a minimal threshold of 10,000 steps/day on these non-CR days. 

Studies have supported that 10,000 steps/day is comparable to 30 minutes/day 

of moderate intensity activity (25, 71). Multiple investigations have also 

demonstrated that the PA levels of individuals who participate in CR programs 

are often considerably less than the more aggressive PA goals of > 2,200 

kcal/week. Often this occurs because the individuals‟ lack of PA on non-CR 

program days (5, 61). An important goal, therefore, of a CR program should be to 

promote PA outside the structured CR program.     

Maintaining a regular PA program that meets recommended PA levels has 

proven difficult for all populations. Data from 2005 indicate that less than half 

(49.1%) of United States adults met the Center for Disease Control/American 

College of Sports Medicine (CDC/ACSM) physical activity recommendations, and 
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that only 32% of United States adults engage in regular leisure-time PA (22, 42). 

Data shows that younger individuals are more likely to be physically active than 

older individuals, with 59.6% of 18-24 year olds meeting the recommendation, 

and only 39.0% of those 65 years and older meeting the recommendation (22). 

PA benefits accrue over time, and long-term adherence maximizes individual 

benefits, however it has been shown that PA habits are often not translated into 

long-term behavioral maintenance, with at least a 50% drop out within 6 months 

of those who begin a formal exercise program (4, 30). Therefore, it is imperative 

that interventions be designed that effectively promote not only adoption but 

maintenance of active lifestyles.   

 Mediating in the adoption and maintenance of PA in individuals can be 

challenging. However, developing psychological mechanisms such as 

motivational messages that center on cognitive-behavioral strategies focusing on 

how an individual thinks about them self, their behaviors, and surrounding 

circumstances may help facilitate this adoption and promote adherence. These 

mechanisms may therefore encourage and increase PA in a structured CR 

program with little added cost.    

Mediated interventions involving print-based programs and intervention 

content through non-face-to-face contact, have been shown to be successful and 

are considered a promising approach for enhancing PA behavior (11, 37, 38, 41, 

72). PA interventions have shown to be effective when matched to needs and 

interests of the target group (38). Marcus et al (1992) demonstrated the efficacy 

of motivational- matched interventions by showing that self-help books that were 
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matched to motivational stages enhanced movement toward PA adoption in a 

community setting of women (36). According to Williams et al (2008)(72), print 

and telephone-based interventions for PA have been effective in promoting PA 

(11, 37). Limited face-to-face time and personal patient to staff sessions exist in 

CR program settings. These print and auditory interventions allow for information 

to reach and motivate the patient while bypassing barriers such as lack of time 

and resources that are often associated with traditional face-to-face interventions 

(72). These interventions also provide a clear cost benefit. With continual 

escalating medical costs, and the demand of third party payers for evidence of 

cost-effectiveness in healthcare service and procedures; non-face-to-face 

interventions could be a very cost effective approach in CR facilities.   

Individuals joining a maintenance CR program are often adopting a new 

behavior. An individual‟s readiness to become physically active is an important 

determinant of successful participation in PA (35). Therefore the intervention 

should first start with education and move towards more behavior changes. 

Individuals first starting a program are often sedentary and tend to need greater 

emphasis on cognitive processes (education), and as activity increase the 

individuals incorporate more behavioral processes (37). Research has shown 

that educational interventions, such as motivational messages that are targeted 

to either cognitive or behavior strategies work well to increase an individual‟s 

knowledge base regarding PA (35). Cognitive-behavioral strategies have been 

successful in behavior change interventions in enhancing PA adoption in both 

men and women (4, 37, 38). These approaches are successful because they are 
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based on cognitive and behavior stages and work with the dynamic process of 

how individuals first come to adopt and then maintain changes in health 

behavior. Cognitive strategies focus on increasing knowledge about PA, and are 

used in the earlier stages of adoption, whereas behavioral strategies focus on 

substituting PA pursuits for sedentary behavior, and are used in the later stages 

of adoption of PA (38). Using this knowledge base, motivational message 

interventions can be created that target individuals at the appropriate stage and 

can be used to help individuals adopt PA as a new behavior.   

Long-term maintenance CR patients could greatly benefit from these 

interventions. Although information regarding the success of motivational-

targeted intervention content is well documented for healthy individuals, the 

benefits information for cardiac patients in long-term maintenance CR programs 

is lacking. However, evidence indicates that designing interventions that are 

motivational-targeted could be one way to increase PA in maintenance CR 

patients that is easy and effective, allowing cardiac patients to increase PA to 

target levels for optimum benefits.  

PURPOSE 

The purpose of this research project was to determine the relative 

effectiveness of a motivational-targeted message intervention designed to 

increase PA in cardiac patients beginning a long-term maintenance CR program 

in order to meet recommended levels.   
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Hypothesis 1: Cardiac patients attending long-term maintenance CR that receive 

PA feedback through motivational-targeted messages would have higher levels 

of PA than patients who received usual care recommendations.  

Specific Aim 1:  To test a comparison between motivational-targeted message 

interventions to a usual exercise recommendation designed to increase PA levels 

in cardiac patients.  

Specific Aim 2: To evaluate if changes in PA levels resulted in improvements in 

cardiovascular health (body composition, and risk factors [resting heart rate, 

blood pressure, lipids]).  

Hypothesis 2: Cardiac patients who achieved higher levels of PA would have 

improvements in selected health, function, and behavioral measures. 

DELIMITATIONS  

1. The cohort consisted of 52 males and females enrolled in maintenance 

CR program at Indiana University Health (IU Health) Ball Memorial 

Hospital in Muncie, Indiana with a primary diagnosis of myocardial 

infarction (MI), coronary artery bypass graft (CABG), percutaneous 

coronary intervention (PCI), heart valve repair/replacement, or stable 

angina. 

2. Each subject completed a health history questionnaire (HHQ), stage of 

change of physical activity readiness questionnaire, exercise self- 

efficacy questionnaire, quality of life Index (QOL), and received resting 
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blood pressure, fasting blood sample, body composition assessment, 

and a 6- minute walk test before and after the 12 week intervention.   

3. The study intervention period consisted of 12 weeks of either 

Motivational Message (MM) or Usual Care (UC) with each subject‟s 

objective PA measured using Lifecorder PLUS downloadable 

accelerometers (New-Lifestyles, Inc. Lee‟s Summit, MO) 

DEFINITIONS  

Accelerometer- an electronic motion sensor that is worn on the waistband at the 

hip and used for determining activity level (steps/day, and intensity) and energy 

expenditure 

PA- any bodily movement that is produced by the contraction of skeletal muscle 

and that substantially increases energy expenditure (69).  

CR- Coordinated, multifaceted interventions (PA, exercise training; lipid, 

hypertension, weight ,diabetes, and smoking management)  designed to optimize 

a cardiac patient‟s physical, psychological, and social functioning, in addition to 

stabilizing, slowing, and even reversing the progression of the underlying 

atherosclerotic processes, thereby reducing morbidity and mortality (32).   

Mediated intervention- information content delivered through non-face-to-face 

media (i.e. telephone, print, and internet).    

Self-Efficacy- a person‟s confidences that they can maintain healthy behaviors, 

i.e. abstain from an unhealthy behavior (smoking), or maintain a healthy behavior 

(exercise) (47, 53).   

 

 

 

 

 



 
 

 
 

 

 

 

CHAPTER II 

LITERATURE REVIEW    

 

 

Multiple research studies have shown the importance of PA for individuals 

with CVD. CR centers provide individuals with the PA programs and educational 

and motivational guidance to facilitate activity. Minimum recommended values of 

PA for cardiac patients are 30-60 minutes of activity, at least 3-4 times/week 

supplemented by an increase in daily lifestyle activities.  Adherence to PA 

programs and behavior is a major factor of success. CR facilities are addressing 

adherence by promoting PA through various motivational interventions. The 

primary objective of this study was to assess a cost effective, motivational-

targeted, non-face-to-face message intervention for increasing PA in CR 

patients.   

Cardiovascular Disease 

 CVD is the leading cause of death among both men and women in the 

United States, claiming more lives each year than cancer, chronic lower 

respiratory disease, and accidents combined (57). Approximately 1 in 3 

Americans have CVD, accounting for 1 of every 2.9 deaths in the United States 
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(4, 57).  According to the American Heart Association‟s (AHA) statistics on heart 

disease and stroke update from 2011 (57), CVD includes CAD, stroke, 

hypertension, and congestive heart failure. CAD accounts for 1 of every 6 deaths 

in the United States. Every 25 seconds an American will have a coronary event, 

and approximately every minute, someone will die of one (57). In 2004, coronary 

atherosclerosis was estimated to be responsible for 1.2 million hospital stays and 

was the most expensive condition treated. More than half of the hospital stays for 

coronary atherosclerosis were among patients who also received percutaneous 

coronary intervention or cardiac revascularization. The estimated direct and 

indirect cost of CVD for 2007 was $ 286 billion (57).  

CVD Patients, Physical Activity and Cardiac Rehabilitation Programs  

A major risk factor for CVD is physical inactivity. Physical inactivity is 

responsible for 12.2% of the global burden of MI after accounting for other CVD 

risk factors such as cigarette smoking, diabetes mellitus, hypertension, 

abdominal obesity, lipid profile, no alcohol intake, and psychosocial factors (57). 

CVD patients benefit from PA.  A 1997 study by Niebauer et al. (46) examined 

the long-term effects of PA and a low fat diet on the progression of CAD. The 

study investigated the 6-year impact of a multifactorial risk intervention on 

changes in angiographyically documented atherosclerotic lesions and the 

contributions made by PA (46). The study consisted of an intervention group 

(n=56), and a control group (n=57) composed of all males with a mean age of 

53.5 (range, 35 to 68) years who were recruited after angiography for suspected 
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CAD. Patients in the intervention group were maintained on a metabolic ward for 

3 weeks where they were instructed how to lower the fat and cholesterol content 

of their regular diet following the AHA recommendations (protein 15%, 

carbohydrates 65%, fat < 20% energy, total cholesterol < 200 mg, 

polyunsaturated/saturated fatty acids ratio > 1). Individuals were also asked to 

exercise daily on a provided cycle ergometer for a minimum of 30 minutes, as 

well as to participate in at least 2 group exercise training sessions of 60 minutes 

each per week. Patients were instructed to keep a log book of all their exercise. 

Leisure-time PA was also estimated by the use of a modified Minnesota leisure-

time PA questionnaire.  

 After 6 years, repeat coronary angiograms were completed in 66 of the 92 

patients. Relative stenosis diameter was used to compare stenotic segments, 

and only changes between sequential measurements exceeding 10% were 

considered relevant. “Progression”, “no change”, and “regression” were 

calculated as the averages of the changes in all individual lesions. The results 

determined that after 6 years, in the intervention group, 59% (N=19) of the 

patients showed progression, 22% (n=7) showed no change, and 19% (n=6) had 

regression of coronary lesions. In the control group, 74% (n=25) of the patients 

had progression and 26% (n=9) had no change, while regression of the coronary 

lesions was not observed (46). It was determined that patients in the intervention 

group showed a significant retardation of lesion progression.  

 Other variables were also seen to have significant differences. After 6 

years, patients in the intervention group increased their maximal, symptom-
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limited physical work capacity significantly (166 ± 59 vs 212 ± 89 watts) 

compared to the control group (165 ± 51 vs 170 ± 60 watts). The intervention 

group also improved levels of triglycerides (142 ± 79 vs. 164 ± 85 mg/dL;-17% 

vs. -18%), total cholesterol (502 ± 89 vs. 513 ± 78 mg/dL; -6.0% vs. -4.3%), HDL-

C (94 ± 29 vs. 90 ± 27 mg/dL; +14.6% vs. +12.5%), LDL-C (348 ± 71 vs. 374 ± 

65 mg/dL; -7.0% vs. +1.08%) and VLDL-C (51 ± 39 vs. 62 ± 36 mg/dL; -37% vs. -

30%), however, these levels were not significant compared to the control group. 

 Looking at the exercise related variables of all individuals it was 

determined that patients who showed regression in their lesions significantly 

increased their physical work capacity (86 ± 53 watts) compared with patients 

with no change (2 ± 42 watts) and progression (14 ± 56 watts). It was also 

determined that patients who showed regression expended significantly more 

energy (1784 ± 384 kcal) during leisure-time PA than those patients with no 

change (1239 ± 607 kcal) or those with progression (1260 ± 425 kcal; P<.05) 

(46).  

 CR programs were first developed in the 1960‟s after realizing the benefits 

of ambulation during prolonged hospitalization for coronary events (55). After 

patient discharge, the individual was encouraged to continue an exercise 

regimen, however, concern about safety of unsupervised exercise led to the 

development of highly structured rehabilitation programs that were supervised by 

physicians, included electrocardiographic monitoring, and were exclusively 

focused on exercise.  Present day hospital stays for coronary syndromes have 

been shortened to 3 to 5 days. With shorter stays, the opportunity to educate an 
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individual about risk reduction and exercise importance is diminished. Therefore, 

the benefits of CR programs that focus on secondary prevention are compelling 

(3).   

CR programs today are rehabilitation/secondary prevention programs. 

They are recognized as integral to the comprehensive care of patients with CVD, 

and are recommended as useful and effective by the AHA, and ACC (6). CR is 

defined as a “coordinated, multifaceted intervention designed to optimize a 

cardiac patient‟s physical, psychological, and social functioning, in addition to 

stabilizing, slowing, or even reversing the progression of the underlying 

atherosclerotic processes, thereby reducing morbidity and mortality” (32). The 

program‟s main focus is an exercise training program but it also includes 

multifaceted strategies aimed at reducing modifiable risk factors for CVD. 

Therefore, CR prevention programs include baseline patient assessments, 

nutritional counseling, aggressive risk factor management (i.e., lipids, 

hypertension, weight ,diabetes, and smoking), psychosocial and vocational 

counseling, and PA counseling and exercise training (32). CR programs consist 

of both an early outpatient program and a maintenance outpatient program. Early 

outpatient (Phase II) programs are more structured and involve more staff-to-

patient ratio. Maintenance (Phase III) outpatient programs are more focused on 

patients maintaining their exercise program with less face-to-face staff ratio.  

Candidates for CR early outpatient and maintenance programs are patients who 

have recently had a MI, undergone coronary artery bypass graft surgery (CABG), 

had percutaneous coronary interventions (PCI), had surgical procedures on 
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valvular heart disease, or heart transplantation candidates or recipients, or have 

stable chronic heart failure (CHF), peripheral arterial disease (PAD), or other 

forms of CVD (3, 32).  

Outcomes and benefits of PA in Cardiac Rehabilitation  

 Aerobic exercise training in outpatient CR is typically of moderate intensity 

exercise for 30-40 minutes and has been associated with increases in peak VO2 

of 11-36%, which is independently associated with benefits in cardiovascular 

events and in quality of life (55). Over 50% of candidates for CR are over the age 

of 65, and many have coexisting disorders and are severely de-conditioned. 

Therefore, exercise training begins with multiple sessions of low-intensity 

exercise, with a gradual increase in the duration of the sessions (3). Rates of 

coronary events in rehabilitation settings have been exceedingly low. CR 

programs occurrence rates of major cardiovascular events during supervised 

exercise ranges from 1/50,000 to 1/120,000 patient hours of exercise.  Exercise 

performed in medically supervised settings, such as CR programs, are equipped 

to handle emergencies (3, 20, 32).    

 A meta-analysis of all randomized controlled trials of exercise-based CR 

versus conventional care with a follow up period of greater than 6 months was 

sought.  This systematic review was an update to an earlier meta-analysis to 

allow for updated information and increasing numbers of patients from 

approximately 4500 in the earlier meta-analyses to 8440 patients. It included 

both men and women of all ages, in both hospital-based and community-based 
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settings with individuals who had MI, CABG, PCI, or who had angina pectoris. 

Electronic databases were searched from the earliest date available to 

December 31st, 1998 and 32 trials were found (27). Of those, the pooled effect 

estimate for total mortality for the exercise only intervention showed a 27% 

reduction in all cause mortality. Total cardiac mortality was reduced by 31% and 

26% in the exercise only and comprehensive CR intervention groups respectively 

when compared to usual care (27). Trials that also looked at total blood 

cholesterol determined that there was a significant net reduction in total 

cholesterol in the comprehensive CR group (weighted mean difference (WMD): -

50.5 mg/dL), but not the exercise only group (WMD: -2.66 mg/dL). LDL-C was 

significantly reduced in the comprehensive CR group (WMD: -45.2 mg/dL), with 

no significant effect of intervention in the exercise only rehabilitation group. There 

was also a small, but significant reduction in triglycerides in the comprehensive 

CR group (WMD: -25.7 mg/dL) (27). Blood pressure was also examined in some 

trials. Only 1 trial reported blood pressure as an outcome in the exercise only 

group and no effect was seen, however, 4 trials reported blood pressure changes 

in the comprehensive CR group. Two trials (WHO Helsinki, SCRIP) showed 

significant effects with reductions in systolic blood pressure of -9 mm Hg, and -

6.4 mm Hg, respectively. Diastolic blood pressure was significantly reduced in 

the comprehensive CR group (WMD: -2.24 mm Hg) (27).  

   A recent study done in the UK by Yohannes et al (73), examined the long 

term benefits of CR on PA, depression, anxiety, and quality of life. A group of 147 

patients (mean age of 61.6 ± 8.0 years) completed a twice weekly, 6 week (12 
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session) multidisciplinary outpatient CR program following an MI. Clinically 

relevant outcome measures were administered at 4 specific points within 12 

months. PA measure used a 7-day recall activity self-administered questionnaire 

adapted for cardiac patients; where resting activity was rated as 0.7 metabolic 

equivalents (METs). The tool calculates the number of hours spent/day in sleep 

and in light, moderate, hard and very hard activity (based on METs), as well as 

estimates of kcals/day with acceptable test-retest reliability (10, 60). QOL was 

assessed using a self-administered disease-specific questionnaire (MacNew), of 

27 questions in 3 domains: emotional, physical, and social, with lower scores 

corresponding to impaired QOL. The Hospital Anxiety and Depression scale 

(HADs) was used to assess anxiety and depression, with a non-symptom-related 

questionnaire. Scores between 8-10 indicate probable depressive and anxiety 

symptoms with a score of ≥ 11 considered indicative of a clinical “case” for 

depression or anxiety.  Results indicated clinically significant improvements in PA 

status (1943.58 ± 337.50 vs. 1767.48 ± 274.51 kcals/week), quality of life (5.25 ± 

1.16 vs. 4.15 ± 0.92 (MacNew)), and anxiety and depression (11.34 ± 6.37 vs. 

14.22 ± 6.42 (HADs)) in patients with CAD within 6 months compared to baseline 

values, with the effects, remaining significantly higher at 12 months (1906.82 ± 

331.57 kcal/week; 5.18 ± 1.17; 12.09 ± 6.84, respectively) (73).   

While studies have shown the importance of PA in the treatment of CVD, 

and CR facilities have shown success in providing PA programs; patients aren‟t 

always reaching recommended PA levels for optimum health benefit.   
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PA Recommendations for Cardiac Patients  

The American College of Sports Medicine (ACSM) recommends 

accumulating a minimum of 1000 kcal/week of PA  to result in health and fitness 

benefits (69). The American Association of Cardiovascular and Pulmonary 

Rehabilitation (AACVPR) recommends that an endurance exercise program 

should exceed a caloric expenditure of 1000-2000 kcal/week (63). Hambrecht et 

al (21), also determined minimal energy expenditure for CAD individuals, 

determining that progression of coronary atherosclerotic lesions could be halted if 

1533 ± 122 kcal/week of energy expenditure was met, and regression of 

coronary lesions could occur after expending an average of 2200 kcal/week (21).  

Hambrecht et al (21) studied 62 individuals with CAD who had a routine 

coronary angiography. These individuals were randomized into either a regular 

physical exercise group (n=29) or to a control group (n= 33) to determine the 

effects of energy expenditure on their coronary lesion dimensions after 12 

months of exercise training using digital image processing. The study sought to 

identify „no change‟ „progression‟ or „regression‟ of coronary lesions. The 

recruited individuals in the study were male, and had stable angina pectoris. 

Energy expenditure in leisure time PA was estimated using a modified Minnesota 

leisure time PA questionnaire. The metabolic cost of a specific activity was 

estimated as the product of the intensity score and the duration of exercise in 

minutes/day. Intensity scores were based on experiments in which rates of VO2 

were measured while subjects performed various specific activities (21). The 
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exercise group had training sessions supervised individually, exercising 6 times 

daily for 10 minutes on a cycle ergometer. Workloads were adjusted so that 75% 

of the symptom-limited VO2max was reached. After hospital discharge the patients 

were given a cycle ergometer and asked to exercise daily for a minimum of 30 

minutes at a rate close to their target heart rate at 75% of their VO2max. In 

addition they were expected to participate in at least 2 group exercise training 

sessions of 60 min/week, with each session consisting of jogging, calisthenics, 

and ball games. These PA recommendations match the recommendations for 

cardiac patients to obtain 30-60 minutes of PA at least 3-4 times/week 

supplemented by an increase in daily lifestyle activities. The control group spent 

1 week on the metabolic ward where they adjusted to a low fat diet based on the 

AHA recommendation (Low fat, Low Cholesterol Diet: protein 15%, 

carbohydrates 65%, fat < 20 energy%, cholesterol < 200 mg, 

polyunsaturated/saturated fatty acids ratio > 1). They also received daily 

instruction about the necessity of regular physical exercise. The individual‟s 

lesions were determined during follow-up angiography at 12 months; identical 

projections were reproduced according to the protocol followed initially. The 

results showed that the mean weekly energy expenditure in leisure time PA was 

1876 ± 163 kcal/week in the exercise group, and 1187 ± 97 in the control group 

(P < 0.001). Energy expenditure was higher in patients with no change to the 

lesions (exercise group 1758 ± 190 kcal/week; control group 1279 ± 121 

kcal/week) and highest in patients with regression to lesion dimension (exercise 

group 2445 ± 275; control 1735 ± 134 kcal/week). The lowest PA level was noted 
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in patients with progression of lesions (1022 ± 142 kcal/week) compared with 

patients with no change (1533 ± 122 kcal/week) or regression (2204 ± 237 

kcal/week) (21). While a limitation to this study was the use of a leisure time PA 

questionnaire, the study is very strong using invasive techniques to determine 

atherosclerotic risk after 12 months of exercise training.   

 The Hambrecht et al (21) study indicates a dose response relationship 

exists in energy expenditure with minimal expenditure being helpful, but even 

more energy expenditure indicating greater health benefits. However, even with 

the minimum recommendations, it has been shown through multiple studies that 

maintenance CR participants do not get these recommended amounts of PA per 

week.  

PA in Cardiac Rehabilitation  

Schairer et al (63) investigated caloric expenditure during maintenance 

CR.  The study involved 30 patients (19 men, 11 women) for an average of 3 

weeks, with a mean age of 64 ± 8 years, mean body mass of 90 ± 19 kg, and 

mean length of participation in the program of 19 ± 17 months.  Fifteen patients 

had previously undergone CABG surgery, 5 patients had undergone a PCI, 3 

patients suffered an MI, 5 patients had angina pectoris, and 1 patient was part of 

a risk factor modification program. The exercise program consisted of 3 

days/week with each session beginning with a 5-minute warm-up after which 

exercise intensity increased to achieve a heart rate between 60%-80% of the 

maximum heart rate achieved from a previous graded exercise treadmill test. The 
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patients exercised using 2 to 4 different pieces of stationary equipment based on 

individual preference, which included: motor-driven treadmills, dual-action 

ergometer, an upright stepper, and a reclining stepper. Measurements of expired 

gases to determine VO2 was one method used to determine caloric expenditure 

in individuals. Exercise sessions, exercise settings, exercise duration, and the 

number of kilocalories expended (per LCD display) were recorded, and these 

values were then summed to produce total caloric expenditure. The last method 

used to determine energy expenditure was a combined method, the kilocalorie 

values derived from the LCD display from all equipment, except the treadmill 

were used again in computing total session kilocalorie expenditure, while the 

treadmill kilocalories was estimated using the ACSM metabolic equation (69).   

The results showed that the average duration of an exercise session 

among patients was 47 ± 8.7 minutes. The average Kilocalories expended when 

using the VO2 method was 230 ± 88 kcal/session, with individual differences 

when comparing the combined method versus the VO2 method was 15 ± 40 kcal, 

and the LCD method to the VO2 method was 17 ± 49 kcal.  Based off the VO2 

data alone, 5 (17%) of the 30 patients were exercising at or above 300 

kcal/session, and 12 (40%) of the 30 patients were exercising below 200 

kcal/session. Therefore it is shown that most patients in this maintenance CR 

program would not reach the minimum recommended 1000 kcal/week, and are 

therefore exercising below what is believed to be necessary for health benefits. 

Although this study was short in length, it is a reliable study based on a typical 
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CR program, using the VO2 method for energy expenditure calculation, a more 

accurate technique for indirectly assessing caloric expenditure (63).  

 A similar study by Ayabe et al (5) examined the PA patterns of CR 

program participants in a university setting on CR program days and non- CR 

program days. It has been determined that CR programs should strive to have 

participants supplement their center based exercise training sessions with 

increased lifestyle PA outside of the CR program in order for weekly energy 

expenditures to reach the values consistent with secondary prevention of CAD. 

PA was measured in this study by means of a uniaxial accelerometer (Life-

Corder, Suzuken Co., Japan), looking at the amount and time spent in light, 

moderate, and vigorous intensity PA. Enrolled in the study were 53 men and 24 

women between the ages of 46 and 88 years who were clinically stable and had 

been participating in the CR program at Wake Forest University for ≥ 3 months. 

The program consisted of supervised endurance exercise 3 days/week in the 

morning, with a 10 minute warm-up which included slow walking and light 

stretching. The participants walked on an indoor track for approximately 40 

minutes at a pace required to maintain a target heart rate range at 50-85% of the 

heart rate reserve (HRR), which was calculated from measures made during a 

symptoms-limited graded exercise test. A 10 minute cool-down of stretching and 

lightweight training completed the exercise training session. The accelerometer 

was worn for 10 consecutive days, with the last 7 consecutive days being used 

for the investigation. All subjects wore the uniaxial accelerometer continuously on 

a belt at waist level just above the leg except while sleeping and bathing. The 
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Life-Corder accelerometer determines a level of movement intensity every 4 

seconds on a scale of 1 (minimal intensity movement) to 9 (maximal intensity 

movement). These intensity levels are closely related and approximated to 

metabolic equivalents (METs), with light activity (< 3 METs), moderate activity (3-

6 METs), and vigorous activity (> 6 METs). The caloric expenditure associated 

with PA was estimated according to the intensity level and body weight of each 

subject for each 4 second interval (5).  Two- minute averages of MET levels 

between 7 and 9 AM (CR program sessions) and between 9 AM and midnight 

(non-CR program period) were determined in order to separate the CR program 

sessions from the other times of the day.  

The results showed that the average weekly kilocalories for men was 1778 ±  

877 kcal/wk and for women was 1197 ± 622 kcal/wk. The amount of light, 

moderate, and vigorous PA for men was 385 ± 134, 137 ± 116, and 7 ± 14 

min/wk, respectively, and for women 355 ± 100, 100 ± 91, and 4 ± 10 min/week 

respectively. It was also determined that the amount of PA for the men and 

women combined was significantly higher on CR program days (299 ± 161 

kcal/day) than on non-CR program days (176 ± 112 kcal/day). The amounts of 

time spent in light, moderate, and vigorous PA were, respectively 60 ± 20, 26 ± 

20.4, and 1.4 ± 3.0 minutes/day on CR program days, as compared with 49.3 ± 

19.3, 10.5 ± 14.6, and 0.4 ± 1.7 minutes/day on non-CR program days. Studies 

such as this one have demonstrated that although CR participants commonly 

increase caloric expenditure on CR program exercise sessions, these sessions 

are generally performed only 3 days/week for 30-40 minutes and therefore do not 
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provide enough caloric expenditure for the subjects to reach weekly target levels. 

Although this study showed 1500 kcal/week was exceeded by 43% and 2200 

kcal/week by 16% of the participants, on non-CR program days, PA at moderate 

or higher intensity averaged only 36% of the recommended levels, in contrast to 

the CR program days where individuals were on average at 92% of the 

recommended level of PA at moderate or higher intensity (5). It should be noted 

that the energy expenditure values were calculated using a formula based on an 

individual‟s calculated basal metabolic rate. Studies have shown that total energy 

expenditure calculated in this way overestimates energy expenditure 

approximately 9-14% (2). These results indicate that a traditional CR program 

alone may not be enough to maximize the target caloric expenditure and patients 

should be encouraged to increase PA levels on non CR program days. This 

study shows that CR program participation successfully increases the amount 

and intensity of PA of patients while participating in a traditional center-based 

program while PA on non-CR program days is lacking. This study was the first to 

use accelerometers to look at the cardiac population, and some limitations to the 

study include: CR program times and non CR program times could not be divided 

cleanly into groups, causing the average MET value calculated for the CR 

program period to have been underestimated; Uniaxial accelerometer device 

tend to underestimate the energy expenditure when significant upper bodywork is 

performed, leaving actual time and caloric expenditure to have been 

underestimated in some cases as well.  
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Consistent with the previous study mentioned, our laboratory (Human 

Performance Lab, Ball State University, Muncie, Indiana), in conjunction with our 

local hospital (IU Health Ball Memorial Hospital, Muncie, Indiana), recently 

completed a study to assess and characterize the PA levels and patterns of 

participants in a hospital-based maintenance (Phase III) CR program making 

comparisons between CR days and non-CR days using step counts.  Recruited 

for this study were 25 males with a mean age of 60 ± 8.3 years, a BMI of 29.6 ± 

4.6 kg/m2, and with a history of CAD who participated in maintenance (Phase III) 

CR. The subjects were chosen if they were clinically stable and attended CR at 

least 2 days/week. The primary diagnosis of this population included: 13 

individuals with PCI, 7 with CABG surgery, 2 with defibrillator or pacemaker, and 

1 each with MI, congestive heart failure, and valve replacement. PA was 

assessed using an ActiGraph Model GT1M (ActiGraph, Fort Walton Beach, Fl) 

accelerometer for 7 consecutive days, as one week has been shown to provide a 

reliable measurement of PA in adults (28). Subjects wore the accelerometers on 

the waist using an elastic strap or belt clip aligned with the anterior iliac crest 

during all waking hours. Subjects also used a log to report duration, intensity, and 

mode of exercise that they completed at CR and the duration and mode of any 

PA they participated in outside CR. On days when subjects attended CR, the 

midpoint of the CR session was determined and 1 hour pre-midpoint and post-

midpoint was used to describe a rehabilitation session.  The results revealed that 

patients participating in a maintenance CR program obtained significantly fewer 

steps/day on days they did not attend CR (5,287 ± 520) compared to days 
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attended (10,087 ± 631) (28). It was also observed that those who reported 

exercising at least once/week outside of the CR program performed better (6,366 

± 667 vs 3,668 ± 529 steps/day), however, they did not reach a recommended 

minimal threshold of 10,000 steps/day on these non-CR days (28). Studies have 

supported that 10,000 steps/day is comparable to 30 minutes/day of moderate 

intensity activity, or approximately 1,000 kcal/day (25, 71). As this was a pilot 

study, a limitation to this study however was the sample size and limited 

measurement period of only 7 days.  

Multiple investigations (5, 28, 62) have also demonstrated that the PA 

levels of individuals who participate in CR programs are often considerably less 

than the more aggressive PA goals of > 2,200 kcal/week. Often this occurs 

because of the individuals‟ lack of PA on non-CR program days (5, 61). An 

important goal, therefore, of a CR program should be to promote PA by 

increasing CR program attendance and PA outside the structured CR program.  

Patient adherence and continued participation in PA is a major factor of success.  

Adherence is a Factor of Success 

Maintaining the proper amount of exercise for optimum health benefits and 

staying motivated and committed to an exercise program for a lifetime can be 

challenging for many. However, a study by Bosch et al (12) suggests that the 

more intensive the program, and the more information given to individuals, the 

more likely they may be to make a lifetime lifestyle change and to maintain an 

exercise program with enough time and energy to maintain health benefits. 
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Bosch et al (12) looked at PA patterns 2 years after completion of a concentrated 

intensive CR residential rehabilitation program in Switzerland. Participants in the 

study were 78 patients (86% males, mean age= 57 ± 11). Of those, 39 (50%) 

had sustained an MI, 39 (50%) had undergone PCI, and 41 (52%) had 

undergone CABG surgery. The center had its own staff, consisting of a medical 

director, 3 medical residents, and 3 exercise physiologists. The program 

components included: education, exercise, and low-fat meals prepared onsite 

(12). Training duration was for 1 month. The individuals performed 5 indoor 

cycling sessions weekly for a duration of 30 minutes, and walking outdoors for 45 

minutes twice daily. The subjects were divided randomly into 3 groups to 

compare self-regulation of exercise intensity to standardized methods. Group 1 

exercise intensity was determined at 70% of HHR. Indoor cycling sessions were 

heart rate controlled through resistance and was adjusted automatically at 10-

second intervals to maintain a desired heart rate. During walking sessions, a 

polar heart rate device (Woodbury, NJ) was used to monitor heart rate and 

walking pace was adjusted so that heart rate was kept within ± 5 bpm.  Group 2 

indoor and outdoor exercise intensity was determined using only the patient‟s 

perception of a Borg scale of 12-14. Group 3 exercise intensity was determined 

using both objective (heart rate reserve and work rate targeted at 60-80% of 

maximal) and subjective (Borg 12-14 scale) responses and work rate was 

adjusted accordingly. The quantification of PA performed was assessed by a 

questionnaire modeled after the Harvard Alumni Studies of Paffenbarger and 

colleagues. The questionnaire responses were entered into a database file, 
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where metabolic costs of both occupation and recreational actives were 

computed and expressed as energy expenditure in kcals/week. This calculation 

of energy expenditure is less reliable and accurate compared to measuring 

energy expenditure.  Of the 78 subjects, 70 returned for repeat evaluation after 2 

years. Results for repeat evaluation showed that peak watts achieved (171.2 ± 

46 Watts) and exercise time (10.2 ± 1.7 minutes) were similar to those after 

rehabilitation (162.8 ± 4.5 Watts; 10.7 ± 2.0 minutes, respectively), and remained 

significantly higher when compared with baseline values (127.7 ± 39 Watts; 8.3 ± 

1.8 minutes, respectively) (12). Energy expenditures for recreational activity 2 

years after completing the rehabilitation program were similar between each of 

the 3 groups and were highly contrasted from their prior expenditure before the 

cardiac event. Recreational activity after the two years was 3127 ± 1689 

kcals/week compared to 977 ± 842 kcal/week previously. A major limitation to 

this study was the absence of a control group, and those subjects who came to 

the rehabilitation center and agreed to return, represented a sample that was 

particularly motivated to make lifestyle changes after a cardiac event (12).   

As adherence is a factor of success, CR professionals need to both 

increase their educational efforts to help patients understand how much PA is 

needed to achieve health benefits, and increase motivational efforts to individuals 

to maintain their exercise programs. Motivational messages can be a useful 

supplementary tool for professionals to use to increase patient education and 

bring about behavioral changes without extra face-to-face contact. A better 



29 
 

 
 

understanding of how individuals change behaviors enables message 

interventions to be more effectively designed and utilized.  

Behavioral Change Models to Improve Adherence   

 The benefit of exercise for cardiac patients is well established, however, 

the challenge, particularly in a CR setting, is how to help these individuals 

change exercise behavior and obtain the recommended values. Multiple 

research studies have led to developed models of behavior change, such as the 

Transtheoretical model of behavior change, the Social Cognitive theory model, 

and the Stages of Change in Exercise Adherence (STAGES) model, to help 

identify how individual‟s behavior changes.   

 Prochaska and DiClemente developed the Transtheoretical model of 

behavior change; a test for measuring basic processes of change in the context 

of a common addictive behavior problem, such as smoking cessation (53). The 

model is an integrative and comprehensive framework.  There are 3 major 

components of the Transtheoretical model: (1) stages of change, (2) decisional 

balance (pros and cons of behavior) and (3) self-efficacy (24). The first 

component of the model consists of 5 stages of change: 1) precontemplation 

(unaware of the need for behavioral change or not thinking about it) 2) 

contemplation (thinking about the behavioral change but not ready to make it) 3) 

preparation (planning to make the change in the near future, at a set point in 

time) 4) action (already begun to engage in behavioral change) and 5) 

maintenance (engaged in changed behavior for at least 6 months). Individuals 
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are in 1 of the 5 stages when starting a behavior and as they receive more 

information and education about the behavior, they can move through the 5 

stages. The stages form a pattern in which adjacent stages are more highly 

correlated with each other than any other stages. The flow of the stages of 

change recognizes the dynamic nature of change, and the potential for relapse 

and recovery. This enables the health practitioner to measure progress towards 

the desired health behavior (30). The second component, decisional balance 

focuses on central constructs proposed by Janis and Mann (26) and reduced to a 

factor structure (pros and cons), where pros represent the perceived positive 

aspects, or facilitators of behavior change, while cons represent the perceived 

negative aspects, or the barriers to change (24). The final component of the 

Transtheoretical model is self-efficacy. Self-efficacy consists of a person‟s 

confidence that they can abstain from an unhealthy behavior (i.e. smoking), or 

maintain a healthy behavior (i.e. exercise) (30, 53). This process of change has 

been shown to exist in individuals participating in smoking cessation.  Prochaska 

et al (53) involved 970 individuals in a study to identify processes of change. 

Different stages of change (i.e contemplation, preparation) using different 

processes of change (i.e. decisional balance, self-efficacy) were identified as 

individuals moved through the stages in order to meet the final goal of cessation 

(16, 53, 54). Just as with smoking cessation, PA behavior requires long-term 

attention rather than one-time performance, and is relevant to large numbers of 

people and represents major health behavior challenges (54).   
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 The Transtheoretical model has been adapted to address PA adherence, 

and can be utilized to understand how individuals come to adopt and maintain 

health behaviors such as PA (37). Despite the numerous benefits, only 32% of 

United States adults engage in regular leisure-time PA (42), with less than half of 

the United States adult population meeting ACSM PA recommendation (4, 22). It 

has also been shown that 50% those individuals who begin a formal exercise 

program will drop out within 6 months (15, 17, 30). Physical inactivity remains a 

public health concern. Therefore the need to address PA adherence and to 

evaluate the effectiveness of PA promotion strategies is great. Marcus et al (39) 

determined that this pattern of exercise program relapse is similar to the 

negatively accelerated relapse curve often seen in addictions. Marcus et al (39) 

examined the potential for extending the Transtheoretical model of behavior 

change based on cognitive and social learning constructs to the area of PA 

adoption for intentional behavior change. This model is a dynamic model that 

suggests not an all-or-none phenomenon, that is, individuals who stop 

performing a behavior may have intentions to start again. The results of the study 

determined that the model translates well to PA with the initiation of a positive 

behavior (adoption of exercise program) rather than an elimination of a negative 

behavior (smoking cessation) (39). In a follow-up study, Marcus et al (41) 

returned to further understand the stages of exercise adoption behavior and its 

importance in enhancing participation by looking at the PA of individuals in each 

stage of change of the model. Subjects included males (36%) and females 

(64%), average age of 40.6 ± 12.9 years, recruited as part of a worksite health 
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promotion project emphasizing health risk appraisal and smoking cessation from 

a retail outlet and an industrial manufacturer. Subjects were placed in 1 of the 5 

stages of exercise adoption behavior based on their pattern of responding to 5 

questions (see Appendix B). This scale has been shown to be related to 

individuals‟ self-efficacy and decision making for exercise (40, 41).  Subjects 

were then grouped into three categories (Precontemplation/Contemplation, 

Preparation, Action/Maintenance) based upon their expected differences in time 

spent in vigorous and moderate activity. Vigorous activity was classified as 5-7 

metabolic equivalents (METs), e.g. jogging, running, and swimming, while 

moderate activity was classified 3-4.9 METs, e.g.  golfing, doubles tennis, yard 

work, and brisk walking. Both types of activity were measured in terms of the 

total number of minutes of participation for the past 7 days.  A 7 day self-

administered Physical Activity Recall (PAR) questionnaire (9, 10, 66) was used, 

which is administered in an interview format, in which subjects were asked to 

describe in detail their activity level in terms of moderate, hard, and very heard 

intensity (10). The results revealed that there were significant differences in 

participation in PA among the 3 levels of stages. The Action/Maintenance group 

reported significantly more vigorous (173.5 ± 169.8 minutes/week) and moderate 

(345 ± 269.9 minutes/week) PA compared to subjects in the 

Precontemplation/Contemplation group (42.3 ± 103.4 minutes/week of vigorous; 

214.3 ± 319.8 minutes/week of moderate PA). This study, while showing 

significant results, does have a few limitations. First, this study only looks at 

individuals PA over a 1 week period using a recall questionnaire, while second, it 
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does not mention how the PA was divided between the 3 different stages, only 

reporting that significant PA results were seen between groups. However, this 

study does suggest that using this stage model could be an effective way to 

enhance the design and delivery of exercise  interventions (41).  

Self-regulatory skills, such as goal setting, self-reinforcement, and self-

monitoring, have also been found to predict exercise participation (35). Self-

efficacy, a factor of the Transtheoretical model, which is the degree of confidence 

an individual has in his/her ability to be physically active under a number of 

specific circumstances, is positively associated with PA behavior and 

motivational readiness for PA adoption. Decisional balance, the individual‟s 

evaluation of benefits and barriers related to PA behavior, is also differentially 

associated with motivational readiness of PA adoption (37). Research using the 

Transtheoretical model has found that self-efficacy scores correlate highly to 

stages of change. For example, in the precontemplation state, self-efficacy 

scores tend to be low, but in the maintenance stage high (24).  Self-efficacy can 

be a particularity important aspect for predicting exercise participation, as 

efficacy cognitions play a central role in determining which tasks an individual will 

engage in and the amount of effort an individual will demonstrate in the face of 

obstacles or aversive conditions (47). Numerous studies have reported a 

significant, positive relationship between self-efficacy and exercise program 

adherence.  A higher level of self-efficacy can lead to greater program 

adherence. Previous research has determined that self-efficacy is a significant 

predictor of future exercise participation. Oman et al (47) determined the 
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influence of self-efficacy and past exercise adherence on subsequent exercise 

participation over the adoption and maintenance phases of exercise behavior. 

The study involved a 2 year randomized trial involving 63 subjects. Subject‟s 

mean age was 56.2 ± 4.2 years and eligibility criteria included being healthy, and 

sedentary. The subjects were randomly assigned to one of 3 exercise conditions: 

higher-intensity home-based exercise training (n=20), higher-intensity class-

based exercise training (n=21), or lower-intensity home-based exercise training 

(n=22). Subjects in the higher intensity class-based and supervised home-based 

conditions were assigned an exercise prescription that entailed exercising at 65-

80% of max heart rate measured by a VO2max symptom limited treadmill test, 

exercising 3 days/week for 60 minute sessions with an included 40 minute 

endurance component.  Individuals in the lower intensity home-based condition 

were asked to exercise at 50-60% of max heart rate for 30 minutes sessions 5 

days/week.  The results indicated that self-efficacy had significant effects on 

adherence during adoption and early maintenance phases of exercise behavior. 

Subjects in the supervised home-based conditions reported higher baseline self-

efficacy compared to subjects in the class-based condition (77% vs. 71%) and 

had greater adherence during months 1 to 6 (88% vs. 66%) and 7 to 12 (80% vs. 

52%). The results also suggest that baseline self-efficacy, independent of the 

effect of past exercise adherence, significantly predicted exercise adherence 

during the adoption phase, but not early maintenance phase of exercise 

behavior. The results demonstrate the importance of an individual‟s cognitive and 

behavioral experiences in an exercise program and how these experiences may 
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affect exercise adherence (47). This study reveals the importance of increasing 

an individual‟s confidence levels with PA in order to increase an individual‟s PA. 

The formation of the pattern of the Transtheoretical model combines both 

a cognitive and behavioral process (30, 53).  Aspects of the Social Cognitive 

theory model highlight cognitive and behavioral strategies in behavior change 

(34). The cognitive and behavioral strategies are used to help bring about 

changes in an individual‟s thinking about an activity and actual participation in an 

activity. Cognitive strategies focus on increasing knowledge and are used more 

in the earlier stages of change, whereas those in the later stages use more 

behavioral strategies (38). The amount of progress people make as a result of 

the intervention is a function of the stage they are in at the start of treatment. 

Cognitive and behavioral processes of change models have been 

effectively used in PA adoption where sedentary individuals, those in the earlier 

stages of motivational readiness (i.e. Precontemplation and Contemplation), tend 

to place greater emphasis on cognitive processes, while regularly active 

individuals, those in the later stages of PA adoption (i.e. Action and 

Maintenance), tend to endorse more behavioral processes (37).  The cognitive 

and behavioral strategies are then used to help bring about changes in an 

individual‟s thinking about activity and actual participation in activity. Cognitive 

strategies focus on increasing knowledge about PA and its benefits, and 

behavioral strategies target substituting active pursuits for sedentary behaviors 

(38). 
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Educational interventions have been shown to work well to increase an 

individual‟s knowledge base regarding PA, however, behaviorally tailored 

interventions have shown to be more effective in bringing about actual activity 

(35). Utilizing separate interventions that address both the knowledge base and 

the behavioral side, such as goal setting and overcoming barriers, incorporates 

process of change and the cognitive and behavior stages to increase an 

individual‟s PA behaviors.  

While the Transtheoretical model has shown to be effective as a 

framework in healthy populations, the STAGES model has been shown to be a 

most effective model with cardiac patients. The STAGES model was developed 

to focus on the dynamic nature of the health behavior change, examining the 

different transitions in the initiation and maintenance of exercise behavior. The 5 

stages of change in exercise adherence in the STAGES model is similar to the 

other Transtheoretical model with stages being: 1) precontemplation: currently 

not exercising with no intention of beginning to exercise; 2) contemplation: 

currently not exercising but thinking about starting to exercise sometime in the 

future; 3) preparation: starting to participate in limited or inconsistent amounts of 

exercise; 4) action: less than 6 months of regular (three or more times per week 

for at least 20 minutes each time) exercise; and 5) maintenance: more than 6 

months of regular exercise.  Psychological variables are also associated with 

exercise participation and embedded within the STAGES model: perceived 

benefits of exercise (pros), perceived barrier to exercise (cons), perceived self-

efficacy for exercise, and experiential and behavioral processes of change (23). 
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Researchers have determined that individuals in different stages of change in 

exercise adherence have different psychological beliefs regarding benefits and 

barriers to exercise, and have different levels of confidence in their ability to 

overcome barriers to exercise, and use different processes of change. Pender et 

al (50) found that perceived benefits of exercise, perceived barriers to exercise, 

and perceived self-efficacy for exercise were predictive of CR exercise 

adherence and were significantly different between participants initiating and 

those maintaining a CR exercise program (50). Hellman (23) determined that the 

STAGES model was valid for CR patients aged 65 years and older who were 

inpatients within the past 18 months, and ambulatory. The results showed 

perceived self-efficacy, perceived benefits of exercise, interpersonal support for 

exercise, and perceived barriers to exercise were significant predictors of stages 

of change in exercise adherence. The validity of these results was also 

demonstrated by the significant differences between average daily energy 

expenditures in the stages of change in exercise adherence, with older adults in 

the maintenance stage having significantly higher energy expenditures (24 ± 6.0 

TKcal ∙ kg-1 ∙ day -1) than older adults in other stages (Action 21.1 ± 4.7; 

Preparation 20.1 ± 3.9; Contemplation 20 ± 4.1; and Precontemplation 21.5 ± 4.7 

TKcal ∙ kg-1 ∙ day -1). Older adults in the maintenance stage also exercised 

significantly longer (233.7 ± 30.7 minutes/week) each week than older adults in 

the action (155 ± 87.5 minutes/week), preparation (67.3 ± 58.2 minutes/week), 

contemplation (0.0 minutes/week), or precontemplation (0.0 minutes/week) 

stages; those in the action stage exercised longer than those in the preparation, 
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contemplation, or precontemplation stages; and those in the preparation stage 

exercised longer than non-exercisers. This indicates that Individuals in CR 

should have their stage of change in exercise adherence monitored. Identification 

of exercise behavior states will then allow initiation of adherence-improving 

strategies geared toward the individual‟s stage of exercise (23). This study 

demonstrates that the STAGES model can be applied to the study of exercise 

behavior among older adults with a cardiac diagnosis.  

 As the progress that people make is a function of the stage they are in, 

use of stage motivational-targeted interventions have shown improvement in PA 

adherence.  

Motivational Message Interventions as Adherence Tool 

 Motivational-targeted interventions have been shown to significantly 

improve PA adoption. In the 1998 study by Marcus et al (37), healthy, sedentary 

men and women (n=194) with a mean age of 44.3 ± 10.8 years were randomly 

assigned to either an individualized motivationally-tailored (IT) or a standard 

treatment (ST) condition group. The individuals self reported assessments of PA 

using a self-report instrument adapted from the 7-day physical activity recall 

questionnaire (60). Individuals were asked to report the number of days/week 

they engaged in PA and the number of minutes/session spent in PA.  The 

individuals also self reported psychological constructs associated with PA 

adoption including decisional balance (using a 16- item inventory assessment of 

perceived benefits and perceived barriers to PA), self-efficacy (using a 5-item 
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instrument of areas including negative affect, resisting relapse, and making time 

for PA), and use of 10 cognitive and behavioral strategies for behavioral change 

determined stage. The IT group received individually-tailored reports generated 

by a computer expert system and self-help manuals which were matched to the 

participant‟s stage of motivational readiness for PA adoption. The manuals 

included exercise adoption and adherence literature and utilized processes of 

change used by subjects in different stages of behavioral change, self- efficacy, 

and decision-making. The ST group received 4 self-help booklets promoting PA 

which were developed by the AHA. Each book focused on a specific topic related 

to PA and cardiovascular fitness. The booklets were comparable in length to the 

motivational-tailored manuals. The order of the booklets for the standard group 

was randomly determined. The booklets contained information on starting an 

exercise program and behavioral skills for maintaining regular participation in an 

exercise program: goal-setting, avoiding injuries, using rewards, and relapse 

prevention strategies.  Only the first 3 stages (Precontemplation, Contemplation, 

Preparation) were represented at baseline as the subjects needed to be 

sedentary for this study. The results showed that an individualized, motivational-

tailored intervention increases PA participation significantly more than standard 

self-help materials. At 6-months, the ST group reported a mean of 97.6 minutes 

of PA, while the IT group reported a mean of 151.4 minutes/ week of PA. More 

individuals in the IT group also reached ACSM criteria (accumulate 30 minutes or 

more of moderate-intensity PA on most, preferably all, days of the week(49)) for 

PA compared to the ST group (43% in the IT group versus 18.1% in the ST 
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group).   Significant changes in the cognitive processes were also observed for 

both groups over time. Results showed that cognitive processes of change were 

significantly higher at 3 months versus 6 months in both groups (IT group: 3 

months mean value was 3.0 ± 0.7, 6 months 2.9 ± 0.7; ST group: 3 months was 

2.8 ± 0.7, 6 months 2.7 ± 0.8). The behavioral processes also changed 

significantly over time for both groups, however, the IT group showed a 

significant increase in the use of behavioral processes from 1 month to 3 months 

compared to the ST group (IT group: 1 month mean value was 2.1 ± 0.5, 3 

months was 2.7 ± 0.7; ST group: 1 month was 2.2 ± 0.6, 3 month was 2.5 ± 0.7). 

The IT group utilized significantly more behavioral processes compared to the ST 

subjects (37).  The results indicated that compared to participants in the ST 

group, participants given the motivational-tailored individualized feedback plus 

manuals showed greater increases in self-reported time spent in PA, were more 

likely to achieve levels of participation recommended by ACSM, and were more 

likely to have reached the Action stage. Limitations to this study include PA being 

measured with a self-report questionnaire, and having a population of healthy, 

primarily white, middle-class individuals leaving generalizability of other 

populations to be unknown. Lastly, the standard self-help materials (AHA 

manuals) helped promote PA adoption with 20% of individuals receiving the 

manuals achieving ACSM recommendations by the end of the treatment, 

showing wide-scale use of standard print materials could potentially increase PA 

participation in the general population and could have significant public health 

impact (37).  
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 One of the most frequently identified psychosocial determinants of 

adherence to PA is an individual‟s perceptions and confidence of personal 

capabilities, or self- efficacy. Studies have proposed that exercise adherence in 

the first few stages of the exercise behavior model can be affected by self-

efficacy. A study by McAuley et al (43) looked at exercise adherence through the 

different stages with self-efficacy. Subjects (n=125) were selected using stratified 

sampling restrictions in which approximately equal numbers of males and 

females from four different age cohorts (45-49, 50-54, 55-59, 60-64) were 

included to participate in a 5-month exercise program for middle aged, sedentary 

adults. Measures of exercise behavior (adherence) and self-efficacy for exercise 

were assessed to examine the effects of the intervention on adherence. Program 

attendance was the primary measure recorded looking at frequency of exercise. 

This measure was attained using daily attendance records by exercise leaders, 

and subjects own records completed at the end of each exercise session. The 

two measures correlated highly (r= 0.97) together. Duration and distance of 

exercise participation were also measured with subjects recording their values 

from a map provided of all walking routes to reliably calculate and record their 

walking distances.  Additionally, all subjects recorded their resting and exercise 

heart rates and their rating of perceived exertion. Exercise related self- efficacy 

was assessed by a measure of adherence efficacy comprised of 10 items 

reflecting subjects‟ beliefs in their capability to continue to exercise on a regular 

basis (i.e., following prescribed frequency, intensity, and duration of activity) for 

biweekly periods (from 2 to 20 weeks). The reliability of the internal measure of 
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consistency indicated it was highly reliable (r= 0.92).  Subjects were randomly 

assigned to 1 of 4 exercise classes (2 treatment, 2 control). The 20 week 

exercise program employed low- impact aerobic exercise, i.e. walking, 3 

days/week for 10 -15 minutes and progressed up to 40 minutes by the mid-point 

of the program. The exercise class consisted of a warm-up, an aerobic activity 

period, and then a cool-down phase. Self-efficacy measures were assessed at 

the beginning of the program and at the end of each month.  Forms of feedback, 

public posting of performance, social support, and goal setting have all been 

identified as possible sources of efficacy based information (43).  Subjects were 

randomly assigned to 1 of 2 groups for adherence intervention, an adherence 

intervention group (treatment), or an attention control group. The treatment 

condition group content was based in the tenets of self-efficacy theory (8). The 

primary focus of the intervention was the provision of efficacy-based information 

from the 4 primary sources including mastery accomplishments, social modeling, 

social persuasion, and interpretation of physiological states. The intervention 

began at the end of week 3 of the exercise program and continued into the third 

month of the program with 6,15-minute biweekly meetings prior to exercise. 

These meetings were followed up by “booster letters” at the next session which 

reinforced the primary information presented at the previous session (43). 

 The results showed that overall attendance was significantly greater for 

the treatment condition (61.66%) than the control group (38.33%). Repeated 

measures multivariate analysis indicated significant results that the intervention 

group exercised more frequently, more minutes/month, and walked more 



43 
 

 
 

miles/week than the control group (43). This study shows the effects of efficacy-

based information on enhancing exercise adherence in a large sample of 

sedentary males and females.  

Research has shown self-efficacy to be implicated in exercise adherence 

in CAD patients (14, 19, 43). Carlson et al (14) reported that psychosocial factors 

including self-efficacy and social support have been shown to be important 

predictors of exercise behavior in CAD patients. According to Bandura et al (7), if 

people lack self-efficacy they will behave ineffectually, even if they know what to 

do. For example, a CAD patient who has previously developed exercise skills 

may lack the self-efficacy to maintain an independent exercise program long 

term, with possible low self-efficacy stemming from concerns of a recurrent 

cardiac event (14). Carlson et al (14) looked at self-efficacy in CAD patients 

enrolled in a CR program. The study involved a 6-month randomized clinical trial. 

Participants included 90 patients who were first time referrals to a Phase II CR 

program and were recruited within 2 weeks of initiating CR. The participants 

included both men and women with a mean age of 59 ± 10 years who were 

classified as low-to-moderate risk according to the American Association of 

Cardiovascular and Pulmonary Rehabilitation guidelines. For the first 4 weeks, 

the rehabilitation was identical for all patients and included 3 exercise 

sessions/week with continuous electrocardiogram (ECG) monitoring that included 

a warm-up, 30-40 minutes of aerobic exercise, and a cool-down. During week 2, 

patients completed questionnaires to evaluate factors that may be predictive of 

exercise compliance, including employment status, smoking status, social 
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support, income, and transportation barriers. Week 3 participants completed 

baseline exercise testing. All patients were encouraged to achieve 5 or more 

aerobic exercise sessions/week (≥ 30 min/session) and were instructed to 

document their off-site exercise duration, intensity and frequency via exercise 

logs. Patients also received education in 3 forms: individual, 3-group CVD risk 

factor/nutrition classes, and educational videos. The education exercise classes 

included information on: exercise training principles, CVD risk factors, nutrition 

principles, pharmacological therapy, and target outcome values (lipids, blood 

pressure). Week 5, the patient‟s were divided into 2 separate protocols 

(traditional protocol (TP) or modified protocol (MP)) according to randomization. 

For weeks 5-12, the TP patients were instructed to continue the same regimen 

as the initial 4 weeks. For weeks 13-25, the patients were encouraged to attend a 

Phase III maintenance regimen that included 3 exercise sessions/week without 

ECG monitoring and staff supervision reduced, however education follow-up was 

continued. Patients were asked to document their exercise intensity and duration. 

Patients, who chose not to attend Phase III, were instructed to follow an 

independent exercise program.  The MP was based on Bandura‟s self-efficacy 

theory designed to enhance confidence for independent exercise. The MP 

addressed 4 components of self-efficacy theory including: 1) verbal persuasion 

was used to promote the benefits of regular exercise and other health behavior, 

2) vicarious learning was encouraged through discussions of their successes and 

barriers relative to exercise and other health behaviors, 3) performance 

accomplishments were addressed by discussing exercise test results, and 
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discussion of written feedback on exercise logs, 4) physiological states were 

addressed by reviewing normal and abnormal physiological responses to 

exercise. The protocol integrates principles from other models that have cost 

effectively promoted adherence to health behaviors (14).  The MP group 

discontinued ECG monitored exercise sessions at week 5 and were given a 

personal heart rate monitor (Polar, Port, Washington, NY) to use for 3 weeks for 

both on-site and off-site exercise sessions. In week 6, MP patients‟ on-site 

exercise sessions were reduced to a maximum of 2 sessions/week with weekly 

education and support meetings initiated. Exercise adherence was documented 

weekly for supervised on-site exercise and off-site exercise was self-reported on 

logs, ≥ 30 minutes of aerobic activity a day counted as a session. Psychosocial 

measures of exercise behavior were measured using questionnaires that looked 

at exercise self-efficacy, outcome expectancy, perceptions of physical condition, 

social support, and peer support. All questions were designed specifically for CR 

patients (7, 14).  

The results concluded that the MP patients demonstrated higher rates of 

off-site independent exercise frequency over 6 months (83.5 ± 25.6 vs. 69.5 ± 

33.6 days) and total exercise (on-site and off-site) during the final 3 months (4.2 

± 1.5 vs. 4.4 ± 1.4 days/week) as compared with the TP patients. The MP 

patients also had significantly higher levels of self-efficacy while exercising 

without continuous ECG monitoring as compared with the TP patients over 3 

months (4.43 ± .85 vs. 4.03 ± .97 composite mean of questions). Correlations 

among the different psychosocial variables and the total exercise frequency at 3 
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and 6 months were assessed. The strongest association was found between 

exercise behavior at 3 and 6 months for self-efficacy and for independent 

exercise frequency (r=.46 and .43, respectively). This study indicates that self- 

efficacy may play a factor for CAD patients in increasing their PA, and CR 

programs should perhaps emphasize educational and monitoring methods that 

promote self-efficacy for independent exercise (14).  

 Successful maintenance of PA has been defined as “engaging in regular 

PA for at least 6 months following the end of an intervention” (11) Maintenance of 

the activity is just as important as initiating the activity. Bock et al. (11) examined 

the maintenance of PA using a self-reported instrument adapted from the 7-day 

physical activity recall questionnaire (60) during the 6 months following the end of 

an active intervention period. Bock et al (11) followed the previous study by 

Marcus et al (37) with the intervention comparing the two print based intervention 

formats:  IT (individualized, motivationally tailored intervention materials) and ST 

(Standard exercise promotion materials). The 6 month follow-up data was divided 

into four categories: regressed (achieved ACSM criteria during the intervention 

but not after 6 months follow up; n=17), progressed (had not achieved criteria 

during the intervention but did by 6 months follow-up; n=19), stable underactive 

(did not achieve criteria at either time; n=63), and stable active (met or exceeded 

criteria at both times; n=21) (11). Of those who achieved ACSM criteria for PA 

during the intervention period, 55.3% maintained their PA at the 6 month follow-

up period (12 months), whereas 44.7% regressed to below ACSM participation 

levels. Among those who had not achieved ACSM criteria by the end of the 
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intervention, the majority (76.9%) remained underactive throughout the follow-up 

period. Only 23.1% of those not meeting criteria during the intervention were able 

to increase their PA participation to meet these criteria by the 6 month follow-up 

period. Chi-Square analyses showed stable active individuals, those who met or 

exceeded criteria at both times, were largely individuals assigned to the IT 

treatment condition (81%), where as the majority (59%) of the stable underactive, 

did not achieve criteria at either time, were in the ST condition. Significant 

differences were also shown between maintenance groups in perceived benefits, 

and endorsement of both the behavioral and cognitive processes of change. The 

stable active individuals reported significantly greater endorsement of the 

cognitive processes of change and benefits of PA than the stable underactive 

individuals, and greater endorsement of the behavioral processes than all other 

groups. Post Hoc tests revealed that compared to the stable underactive 

individuals, stable active individuals had significantly greater endorsement of the 

cognitive processes of change, higher self-efficacy scores, perceived fewer 

barriers to PA, and had somewhat fewer depressive symptoms. Results of this 

study conclude that high-quality intervention materials (ST or IT materials) 

through repeated exposure can be an effective means of increasing participation 

in PA. The IT intervention appears to have an advantage over the ST intervention 

for promoting PA maintenance. Participants in the IT intervention were more 

likely to participate in PA at or above the ACSM criteria after 6 months without 

any further intervention. While both intervention groups addressed similar topics, 

the more tailored intervention motivated participants to become more active by 
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targeting relevant psychological factors. This individualized intervention method 

of print materials provides a lower-cost method of administering individualized, 

public health messages to a broad range of multiple individuals. The limitations to 

the study include a small sample size for the follow-up data, and self-reported PA 

data.  

 Although cognitive and behavioral change motivational interventions have 

successfully identified factors that promote change for both healthy and cardiac 

individuals, studies of their usage in a CR program are lacking. Therefore, more 

information regarding motivational message interventions in CR settings is 

needed to further asses its role in increasing PA adherence in cardiac 

individuals.   

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 
 

 

 

 

CHAPTER III 

METHODOLOGY 

 

 

Although information regarding motivational message content success is 

well documented in healthy individuals, the benefits information for cardiac 

patients in long-term maintenance CR programs is lacking. However, evidence 

indicates that designing interventions that are motivationally-targeted could be 

one way to increase PA in maintenance CR patients that is easy and effective, 

allowing cardiac patients to increase PA to target levels for optimum benefits. 

The purpose of this research project is to determine the relative effectiveness of 

a motivational-targeted feedback intervention designed to increase PA in cardiac 

patients beginning a long-term maintenance CR program in order to meet 

recommended levels.   

Subjects and recruitment  

 The subjects recruited for the study were patients who were enrolling in 

the maintenance CR program at IU Health Ball Memorial Hospital in Muncie, 

Indiana. The study population consisted of 52 men and women between the ages 

of 34 and 82 years with a primary diagnosis of MI, CABG, PCI, heart valve 
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repair/replacement, or stable angina. Subjects were excluded from the study if 

they had a diagnosed functional impairment: documented ejection fraction < 

20%; a secondary diagnosis of Chronic Obstructive Pulmonary Disease (COPD) 

which limited their function; any substantial orthopedic limitation; or other medical 

condition that limits the ability to sustain ambulation determined from historical 

questionnaire, physical exam, and verified through referring physician clearance 

prior to study enrollment. 

Study Procedures  

 Recruited subjects who met criteria for the study were randomly assigned 

to either the Usual Care Group (UC), or the Motivational Message Group (MM). 

Participants assigned to the UC group entered the usual long-term maintenance 

CR program, and were given usual information regarding home exercise 

prescription for the need to be active outside of CR days. This included a 

recommendation of 40-50 minutes 5-6 days/week which may include their 

rehabilitation days. Participants in the MM group received the usual long-term 

maintenance CR program, and in addition also received 12 –standard, 

motivational-targeted newsletters (Appendix E) at the beginning of each week 

during the intervention period. The same motivational-targeted newsletter was 

given to each participant in the MM group at each subsequent week. Each of the 

12-standard motivational-targeted newsletters was based on basic themes of 

increasing PA through education, overcoming barriers, and goal setting. This 

approach represents a progression from week-to-week, trying to increase a 
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participant‟s understanding (cognitive) of the benefits of PA, and then strategies 

(behavioral) to increase their PA behavior.  

Measurements  

Initial screening 

PA measurements were assessed at baseline, and 12 weeks post. Each 

subject underwent an initial screening completing a health history questionnaire 

(HHQ) (Appendix A) inquiring about past and current health, family health, and 

medications; patient interview related to inclusion/exclusion criteria; as well as a 

mobility function test consisting of walking a set distance to examine gait speed, 

and whether the participant is able to walk 50 feet unaided. At the initial 

screening subjects were also to complete a stage of change of physical activity 

readiness questionnaire (Appendix B) inquiring about the participants‟ readiness 

to change their activity behavior; and an exercise self-efficacy questionnaire 

(Appendix C); however this was initiated later in the study and only later subjects 

completed. Subjects meeting the inclusion criteria received physician clearance 

and were randomly assigned into the study. Two visits to the HPL were required 

for baseline and post PA measurements.  

Baseline and Post measures 

Measurements were performed after the initial screening, and the week 

following the 12th week of the intervention. Physical activity monitoring, resting 

blood pressure, fasting blood sample, body composition assessment, quality of 
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life index, and a 6- minute walk test were recorded. During post intervention 

measures, a review of all medical information also accompanied the previous 

measures.  

Physical Activity Monitoring: Objective measurements of PA were made 

with Lifecorder PLUS downloadable accelerometers (New-Lifestyles, Inc. Lee‟s 

Summit, MO). The Lifecorder PLUS downloadable accelerometers were used 

throughout the 12-week study and for baseline and post PA measurements. All 

subjects were provided an individualized instruction session, with a written hand-

out, as to how to properly position each accelerometer at waist level (Appendix 

D). For each data collection period the accelerometer was worn for 7 consecutive 

days during waking hours.  Measures of steps/day and the number of minutes in 

moderate and vigorous PA each day were obtained from the LIfecorder PLUS 

downloadable accelerometers.  

Resting Blood Pressure: Blood pressure was measured under quiet, 

controlled conditions conforming strictly to the American Heart Association 

Guidelines (51). Blood pressure was measured in duplicate using standard 

sphygmomanometry techniques.  

Fasting Blood Measures: A blood sample was taken after a 10- hour fast 

and analyzed by LabCorp (Muncie, IN) for blood glucose, high-density lipoprotein 

cholesterol, low-density lipoprotein cholesterol, triglycerides, and total 

cholesterol.  LabCorp analyses meet federal and state standards for quality 

control and proficiency.  
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   Body Composition:  Height, weight, and waist circumference were 

assessed using standardized procedures. Body fat percentage was determined 

using dual-energy x- ray absorptiometry (DXA, Lunar Prodigy, Milwaukee, WI, 

software version 11.1; iDXA, Lunar iDXA, Madison, WI, software version 13.40). 

All measures took place in the morning, following standardized DXA quality 

assurance procedures, with subjects having removed any jewelry and clothing 

containing metal (29).  

Quality of Life Index: A component of IU Health Ball Memorial Hospital‟s 

CR program, certified by the American Association of Cardiovascular and 

Pulmonary Rehabilitation (AACVPR), is the use of a cardiac Quality of Life index, 

consisting of two parts (Part 1 (“How Satisfied”: 35 items; Part 2 “How Important”: 

40 items) that is administered in paper form with patients circling ratings (1-6 

scale) for each item. These questions allow the assessment to be 

scored/evaluated in four domains: Health and Functioning, Social and Economic, 

Psychological and Spiritual, and Family.  

Six-Minute Walk Test: IU Health Ball Memorial Hospital‟s CR program also 

administers a six-minute walk test to access patient‟s functional ability. 

Standardized instructions were read to the patient prior to the test and 

encouragement prompts were verbally provided to the patients every 30 

seconds. Heart rate and blood pressure, and Borg rating of perceived exertion 

were recorded immediately after the six-minute walk. The total distance walked 

was recorded to the nearest foot.  
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Intervention Period 

 Following completion of baseline procedures, the subject was initiated into 

the study-related intervention (UC, or MM). Individuals initiated into the MM 

group received their first specific aim newsletter. Throughout the intervention, 

both UC and MM group‟s PA were measured using the Lifecorder PLUS 

downloadable accelerometers (New-Lifestyles, Inc. Lee‟s Summit, MO). At the 

beginning of each week of the intervention period, subjects in both groups had 

their accelerometers downloaded. Subjects in the MM intervention group also 

received their specific aim intervention newsletters at this time. Individuals in both 

the UC and MM group were blinded to their step data and were not receiving 

feedback. Bi-weekly throughout the study, subjects in both groups were also 

assessed for acute illness/new symptoms, serious adverse events, changes in 

medications, and visits to health care providers. 

Data Validation Criteria 

 Each of the subject‟s Lifecorder PLUS accelerometer data was assessed 

for validation purposes. For the Lifecorder PLUS accelerometer data to be 

considered valid, the individual had to obtain at least 1,000 steps/day for at least 

4 days/week. Data was assessed from the time the individual put the device on 

for the day until the individual took it off at night.  
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Statistical Analysis 

All data is presented as mean ± the standard deviation. Data analysis was 

performed using SPSS 17.0 for windows (SPSS Inc. Chicago, Illinois). An alpha 

of 0.05 was used to denote statistical significance.  

Independent t-tests were done to denote if any statistical significance was 

present at baseline between the UC group and the MM group.  

A two-way ANOVA with repeated measures was used to assess 

differences in Lifecorder PLUS accelerometer average steps/day, days/week 

worn, weekly hours/day worn and moderate-vigorous activity minutes 

achieved/day between the baseline week and post week of the intervention 

between the UC group and the MM group. A two-way ANOVA with repeated 

measures was also used to assess any interaction main effects between the UC 

group and the MM group from baseline to post in the intervention for all step 

data.   

A two-way ANOVA with repeated measures was also used to assess the 

difference between the baseline week and post week between the UC group and 

the MM group, as well as any interaction main effects between the UC group and 

the MM group from baseline to post in the intervention for self-efficacy, resting 

blood pressure, resting heart rate, weight, waist circumference, BMI, body fat 

percentage, and fasting blood measures. 
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Title: The Effectiveness of a Motivational-Targeted Feedback Message 

Intervention on Increasing Physical Activity in Long-Term Maintenance Cardiac 

Rehabilitation Patients.    

Abstract  

Purpose: The aim of the study was to determine the relative effectiveness of a 

motivational-targeted (MT) message intervention designed to increase physical 

activity (PA) in cardiac patients beginning a long-term maintenance cardiac 

rehabilitation (CR) program to enable them to meet recommended PA levels. 

Methods: Fifty two individuals (34 males, 18 females) volunteered for the study 

and were randomly assigned to either the Usual Care Group (UC), or the 

Motivational Message Group (MM). Participants in the MM group received, in 

addition to the usual long-term maintenance CR program, 12 –standard, MT 

newsletters at the beginning of each week during the intervention period. Thirty-

three individuals (mean age: 61.4 ± 11.4 years) completed the study with viable 

data. PA was assessed for 12 weeks with the use of a Lifecorder PLUS 

accelerometer. Baseline and post measures of weight, body mass index (BMI), 

body fat percentage, resting heart rate and blood pressure measures, and fasting 

blood measures were completed on all subjects. Subjects also completed an 

exercise self-efficacy questionnaire and a stage of change of physical activity 

readiness questionnaire at these timeframes. Results: Independent sample t-

tests indicated there were no significant differences between baseline 

characteristics between the UC group and MM group. Results indicated slight 
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increases in the MM group in steps/day, and moderate-vigorous minutes/day, 

with slight decreases in resting heart rate, blood pressure, and blood lipid values 

compared to the UC group. Two-way repeated measures ANOVA tests 

determined there was a significant main effect for time for resting heart rate 

irrespective of group, however, there were no other significant differences 

between the two groups or within either group, showing no time by group 

interaction for any variables measured. Conclusions:  MT messages may have 

the ability to increase PA levels and adherence in CR patients, however, more 

research is needed to determine the significant value of MT messages for these 

individuals.  Key Words: PHYSICAL ACTIVITY, CARDIOVASCULAR DISEASE, 

MOTIVATIONAL-TARGETED INTERVENTION, MAINTENANCE CARDIAC 

REHABILITATION, SELF-EFFICACY.   
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Introduction 

Cardiovascular disease (CVD) is the number one cause of death globally. 

In the United States, CVD is the leading cause of death among both men and 

women and accounts for 1 of every 3 deaths, killing an average of 1 American 

every 37 seconds 1, 2. It‟s been shown that aggressive risk factor management 

clearly improves CVD patient survival, reduces recurrent events and the need for 

interventional procedures, while improving a patient‟s quality of life.  

Physical inactivity has been established as a major coronary artery 

disease (CAD) risk factor 3. CVD risk factors, such as physical inactivity, 

however, can be combated and controlled by adherence to current American 

Heart Association (AHA) and American College of Cardiology (ACC) lifestyle 

recommendations. Regular aerobic physical activity (PA) that involves large 

muscle groups has been determined to have positive effects on reducing the 

development of CAD and reducing symptoms in individuals with established CVD 

3-6. The minimum recommended level of PA is 30-60 minutes at least 3-4 

days/week supplemented by an increase in daily lifestyle activities7. Evidence 

supports that cardiac patients should reach target exercise energy expenditure 

levels of at least 1,000 kcals/week, an equivalent to 30 minutes of exercise per 

day 5, 8, 9.    

Cardiac rehabilitation (CR) programs have been a successful means for 

increasing PA and energy expenditures in cardiac patients. Although CR 

programs benefit cardiac patients by increasing caloric expenditure during 

exercise sessions, these sessions are generally only performed 3 days/week for 
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30-40 minutes, and thus do not provide enough caloric expenditure to reach 

recommended weekly target levels 10, 11.  An important goal, therefore, of a CR 

program should be to encourage participants‟ PA outside the structured CR 

program.  

It is challenging for individuals to maintain a regular PA program that 

meets recommended levels. Regularly received motivational and educational 

feedback may improve maintenance of PA. These interventions help to motivate 

the patient while bypassing the barriers of lack of time and resources. Mediated 

interventions involving print-based programs and intervention content through 

non-face-to-face contact, have been shown to be successful and are considered 

a promising approach for enhancing PA behavior 12-16. These interventions have 

been shown to be most effective when they are matched to the needs and 

interests of the target group.  An individual‟s readiness to become physically 

active is an important determinant of successful participation in PA 17. As 

individuals joining a maintenance CR program are often adopting a new 

behavior, interventions are most effective when they involve a progression from 

educational information to behavioral strategies. These interventions are based 

on cognitive and behavior stages and work with the dynamic process of how 

individuals first come to adopt and then maintain changes in health behavior. 

Cognitive strategies focus on increasing knowledge about PA, and are used in 

the earlier stages of adoption, whereas behavioral strategies focus on 

substituting PA pursuits for sedentary behavior, and are used in the later stages 

of adoption of PA 14. 
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Adherence is a factor in the ability of individuals to successfully maintain 

PA. In the CR setting, patients are able to reach recommended levels of activity 

and energy expenditure but as that is often only 3 days a week, patients must 

increase their PA on non-CR days. Motivational interventions may facilitate 

increased and continued PA and enable patients to reach optimum health 

benefits. Therefore, this study was designed to determine the relative 

effectiveness of a motivational-targeted feedback intervention designed to 

increase PA in cardiac patients beginning a long-term maintenance CR program 

in order to meet recommended PA levels. It was hypothesized that long-term 

maintenance CR patients that received targeted feedback messages would have 

higher levels of PA than patients who received usual care recommendations, and 

those with higher levels of PA would have improvements in selected health, 

function, and behavioral measures.   

Methods 

Subjects  

 The subjects recruited for the study were patients who were enrolling in 

the maintenance CR program at IU Health Ball Memorial Hospital in Muncie, 

Indiana. The study population consisted of 52 men and women between the ages 

of 34 and 82 years with a primary diagnosis of myocardial infarction (MI), 

coronary artery bypass graft (CABG), percutaneous coronary intervention (PCI), 

heart valve repair/replacement, or stable angina. Subjects were excluded from 

the study if they had a diagnosed functional impairment: documented ejection 



62 
 

 
 

fraction < 20%; a secondary diagnosis of Chronic Obstructive Pulmonary 

Disease (COPD) which limited their function; any substantial orthopedic 

limitation; or other medical condition that limits the ability to sustain ambulation 

determined from historical questionnaire, physical exam, and verified through 

referring physician clearance prior to study enrollment. 

 Procedures  

 Recruited subjects who met criteria for the study were randomly assigned 

to either the Usual Care Group (UC), or the Motivational Message Group (MM). 

Participants assigned to the UC group entered the usual long-term maintenance 

CR program, and were given usual information regarding home exercise 

prescription for the need to be active outside of CR days. This included a 

recommendation of 40-50 minutes 5-6 days/week which may include their 

rehabilitation days. Participants in the MM group received the usual long-term 

maintenance CR program, and in addition also received 12 –standard, 

motivational-targeted newsletters (Appendix E) at the beginning of each week 

during the intervention period. The same motivational-targeted newsletter was 

given to each participant in the MM group at each subsequent week. Each of the 

12-standard motivational-targeted newsletters was based on basic themes of 

increasing PA through information, overcoming barriers, and goal setting. This 

approach represents a progression from week-to-week, trying to increase a 

participant‟s understanding (cognitive) of the benefits of PA, and then strategies 

(behavioral) to increase their PA behavior.  
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Measurements  

Initial screening 

PA measurements were assessed at baseline, and 12 weeks post. Each 

subject underwent an initial screening completing a health history questionnaire 

(HHQ) (Appendix A) inquiring about past and current health, family health, and 

medications; patient interview related to inclusion/exclusion criteria; as well as a 

mobility function test consisting of walking a set distance to examine gait speed, 

and whether the participant is able to walk 50 feet unaided. At the initial 

screening subjects were also to complete a stage of change of physical activity 

readiness questionnaire (Appendix B) inquiring about the participants‟ readiness 

to change their activity behavior; and an exercise self-efficacy questionnaire 

(Appendix C); however this was initiated later in the study and only later subjects 

completed. Subjects meeting the inclusion criteria received physician clearance 

and were randomly assigned into the study. Two visits to the HPL were required 

for baseline and post PA measurements.  

Baseline and Post measures 

Measurements were performed after the initial screening, and the week 

following the 12th week of the intervention. Physical activity monitoring, resting 

blood pressure, fasting blood sample, body composition assessment, quality of 

life index, and a 6- minute walk test were recorded. During post intervention 



64 
 

 
 

measures, a review of all medical information also accompanied the previous 

measures.  

Physical Activity Monitoring: Objective measurements of PA were made 

with Lifecorder PLUS downloadable accelerometers (New-Lifestyles, Inc. Lee‟s 

Summit, MO). The Lifecorder PLUS downloadable accelerometers were used 

throughout the 12-week study and for baseline and post PA measurements. All 

subjects were provided an individualized instruction session, with a written hand-

out, as to how to properly position each accelerometer at waist level (Appendix 

D). For each data collection period the accelerometer was worn for 7 consecutive 

days during waking hours.  Measures of steps/day and the number of minutes in 

light, moderate, and vigorous PA each day were obtained from the LIfecorder 

PLUS downloadable accelerometers.  

Resting Blood Pressure: Blood pressure was measured under quiet, 

controlled conditions conforming strictly to the American Heart Association 

Guidelines (51). Blood pressure was measured in duplicate using standard 

sphygmomanometry techniques.  

Fasting Blood Measures: A blood sample was taken after a 10- hour fast 

and analyzed by LabCorp (Muncie, IN) for blood glucose, high-density lipoprotein 

cholesterol, low-density lipoprotein cholesterol, triglycerides, and total 

cholesterol.  LabCorp analyses meet federal and state standards for quality 

control and proficiency.  
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   Body Composition:  Height, weight, and waist circumference were 

assessed using standardized procedures. Body fat percentage was determined 

using dual-energy x- ray absorptiometry (DXA, Lunar Prodigy, Milwaukee, WI, 

software version 11.1; iDXA, Lunar iDXA, Madison, WI, software version 13.40). 

All measures took place in the morning, following standardized DXA quality 

assurance procedures, with subjects having removed any jewelry and clothing 

containing metal 19.  

Quality of Life Index: A component of IU Health Ball Memorial Hospital‟s 

CR program, certified by the American Association of Cardiovascular and 

Pulmonary Rehabilitation (AACVPR), is the use of a cardiac Quality of Life index, 

consisting of two parts (Part 1 (“How Satisfied”: 35 items; Part 2 “How Important”: 

40 items) that is administered in paper form with patients circling ratings (1-6 

scale) for each item. These questions allow the assessment to be 

scored/evaluated in four domains: Health and Functioning, Social and Economic, 

Psychological and Spiritual, and Family.  

Six-Minute Walk Test: IU Health Ball Memorial Hospital‟s CR program also 

administers a six-minute walk test to access patient‟s functional ability. 

Standardized instructions were read to the patient prior to the test and 

encouragement prompts were verbally provided to the patients every 30 

seconds. Heart rate and blood pressure, and Borg rating of perceived exertion 

were recorded immediately after the six-minute walk. The total distance walked 

was recorded to the nearest foot.  
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Intervention Period 

 Following completion of baseline procedures, the subject was initiated into 

the study-related intervention (UC, or MM). Individuals initiated into the MM 

group received their first specific aim newsletter. Throughout the intervention, 

both UC and MM group‟s PA were measured using the Lifecorder PLUS 

downloadable accelerometers (New-Lifestyles, Inc. Lee‟s Summit, MO). At the 

beginning of each week of the intervention period, subjects in both groups had 

their accelerometers downloaded. Subjects in the MM intervention group also 

received their specific aim intervention newsletters at this time. Individuals in both 

the UC and MM group were blinded to their step data and were not receiving 

feedback. Bi-weekly throughout the study, subjects in both groups were also 

assessed for acute illness/new symptoms, serious adverse events, changes in 

medications, and visits to health care providers.   

Data Validation Criteria 

Each of the subject‟s Lifecorder PLUS accelerometer data was assessed 

for validation purposes. For the Lifecorder PLUS accelerometer data to be 

considered valid, the individual had to obtain at least 1,000 steps/day for at least 

4 days/week. Data was assessed from the time the individual put the device on 

for the day until the individual took it off at night.  
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Statistical Analysis 

All data is presented as mean ± the standard deviation. Data analysis was 

performed using SPSS 17.0 for windows (SPSS Inc. Chicago, Illinois). An alpha 

of 0.05 was used to denote statistical significance.  

Independent t-tests were done to denote if any statistical significance was 

present at baseline between the UC group and the MM group.  

A two-way ANOVA with repeated measures was used to assess 

differences in Lifecorder accelerometer average steps/day, days/week worn, 

weekly hours/day worn and moderate-vigorous activity minutes achieved/day 

between the baseline week and post week of the intervention between the UC 

group and the MM group. A two-way ANOVA with repeated measures was also 

used to assess any interaction main effects between the UC group and the MM 

group from baseline to post in the intervention for all step data.   

A two-way ANOVA with repeated measures was also used to assess the 

difference between the baseline week and post week between the UC group and 

the MM group, as well as any interaction main effects between the UC group and 

the MM group from baseline to post in the intervention for self-efficacy, resting 

blood pressure, resting heart rate, weight, waist circumference, BMI, body fat 

percentage, and fasting blood measures. 
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Results 

There were a total of 25 male subjects and 8 female subjects (mean age: 

61.4 ± 11.4 years) included in the final analysis. Their characteristics are 

reported in Table 1. There were no significant differences between groups at 

baseline.  

Adherence/ compliance  

  Fifty two (25 UC, 27 MM) individuals were selected for this study involving 

a 12 week intervention. In the UC group, 72% were compliant (7 subject 

dropouts; 3 males and 4 females), and of those compliant, 83% (n=15) of their 

data was usable. Incomplete data and Lifecorder criteria not met resulted in 17% 

unusable data in the UC group. In the MM group, 70% were compliant (8 subject 

dropouts; 3 males and 5 females), and of those compliant, 95% (n=18) of their 

data was usable, and 5% unusable.  Reasons for individual dropouts included 

medical issues (hospitalization, illness), family issues, relocation, and scheduling 

conflicts.  

Effect of Motivational-targeted intervention on physical activity  

Step Data 

There was no main effect of time, no main effect of group, and no time by 

group interaction for step data including average steps/day and moderate-

vigorous activity minutes/day for both the UC group and MM group from baseline 
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to post intervention. While there were no significant differences, the MM group 

did increase their average steps/day by 19.6% from baseline to post and 

increased moderate-vigorous activity minutes/day by 37.8%. In comparison, the 

UC group had only a 3.7% increase in steps/day and had a 5.5% decrease in 

moderate-vigorous activity minutes/day (Table 2).  These data are represented in 

Figure 1 and 2.  

Resting Measures  

There was a main effect for time for resting heart rate irrespective of group 

(P = .018). Resting heart rate decreased 6.6% from baseline to post. There were 

no significant differences between baseline and post measures within or between 

the UC group and the MM group for systolic or diastolic blood pressure. There 

was no time by group interaction for any resting measures (Table 3).    

Body composition Data  

There were no significant differences between baseline and post 

measures within the UC group or within the MM group for weight, waist 

circumference (WC), body mass index (BMI), or body fat percentage. There were 

no significant differences between baseline and post measures between the UC 

group and the MM group, showing no time by group interaction for any body 

composition measures (Table 4).    
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Fasting blood measures 

Fasting blood measures were not obtained in all completed subjects. 

Eleven subjects in the UC group and 16 subjects in the MM group obtained all 

fasting blood measures and were analyzed (Table 5). There were no significant 

differences between baseline and post measures within the UC group or within 

the MM group for total cholesterol (TC), LDL-cholesterol (LDL-C), HDL-

cholesterol (HDL-C), VLDL-cholesterol (VLDL-C), triglycerides (TG), and glucose 

measures. There were no significant differences between baseline and post 

measures between the UC group and the MM group for any fasting blood 

measures. There was also no time by group interaction for any fasting blood 

measures (Table 5). 

Behavioral Data 

The self-efficacy questionnaire and the stage of change of physical activity 

readiness questionnaire were administered later in the study, resulting in a 

smaller sample size for behavioral data. There were no significant differences 

between baseline and post measures within the UC group or within the MM 

group for self-efficacy, showing no time by group interaction for self-efficacy 

(Table 6).  Descriptive statistics indicates the percentage of individuals in each 

stage of change of exercise behavior from baseline to post for both the UC group 

and MM group (Table 7).  The results demonstrated positive movement from 

early stages of change (contemplation, preparation) to later stages of change 

(action, maintenance) from baseline to post in both groups. In the UC group, 50% 
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of the individuals at baseline were in the early stages and 50% in the later stages 

of change. At post, the UC group had 29% in the early stages and 71% in the 

later stages of change. The MM group at baseline had 31% of individuals in the 

early stage, with 69% in the later stages of change. At post, 12% of the 

individuals were in the early stages and 88 % in the later stages of change.  In 

the UC group, 57% of the individuals moved up at least one stage from baseline 

to post. In the MM group, 44% of the individuals moved up at least one stage 

from baseline to post, with 44% of them already starting in a later stage (action, 

maintenance) compared to 22% in the UC group already starting in a later stage.  

Discussion 

Regular PA contributes to reduced risk of CVD. Over the past decade, 

print based motivational materials focused on stage of change of exercise 

behavior have been validated to increase and maintain PA levels in healthy 

individuals 12, 13, 15, 16, 20. However, few studies have examined their use for 

chronic disease populations. As it has been determined that cardiac patients do 

not meet optimal weekly recommended levels of PA, identifying positive use of 

motivational print based materials to increase PA in cardiac patients is valuable 

for the prevention and non-reoccurrence of CVD 10, 21, 22. The aim of the current 

study was to test a comparison between motivational-targeted message 

intervention usage to a usual exercise recommendation designed to increase PA 

levels in cardiac patients.  
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Objective Physical Activity Assessment  

 The Lifecorder PLUS accelerometer was used as an objective measure of 

PA levels during the 12 week study. The minimum threshold of PA for health 

benefits is the attainment of at least 1,000 kcals/week of energy expenditure from 

PA. This quantity of PA is approximately equal to 30 minutes/day of exercise 8, 9, 

with studies supporting that 10,000 steps/day is comparable to 30 minutes/day of 

moderate intensity activity 23, 24. There is also evidence that suggests that the 

value of 10,000 steps/day translates to approximately 300 kcal/day, roughly 

translating to 2,000 kcal/week 25. Cardiac patients, however, are not reaching 

these recommended PA levels of at least 1,000 kcal/week or 10,000 steps/day 

on a regular basis 10, 11, 22, 26.  

In the present study, the mean baseline steps for the UC group was 5,527 

± 3,016 steps/day, and for the MM group was 5,028 ± 2,263 steps/day. The 

mean baseline moderate-vigorous activity minutes for the UC group was 19.7 ± 

16.9 minutes, and for the MM group was 19.8 ± 10.9 minutes (Table 2). These 

findings are consistent with many studies showing low average steps/day and 

minutes in moderate-vigorous PA in CR patients. Jones et al 11 reported similar 

findings in cardiac patients participating in a Phase III CR program using 

accelerometry measures to determine PA levels during a day when the CR 

program was attended (10,087 ± 632 step/day) and a day when the CR program 

was not attended (5, 287 ± 520 steps/day).  Ayabe et al 10 found that the mean 

moderate intensity in CR participants is 17 ± 15 minutes/day, while vigorous 
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intensity minutes/day is 1 ± 2 minutes/day. These findings, along with the current 

study support the notion that CR patients do not meet the recommended PA 

levels.  

 In the present study, in the MM group, the average steps/day increased 

19.6% from baseline to post from 5028 ± 2263 steps/day to 6016 ± 2838 

steps/day in the MM group, although neither group showed statistical 

significance. The average moderate-vigorous activity minutes/day increased by 

37.8% from baseline (19.75 ± 10.97 minutes/day) to post (27.21 ± 15.99 

minutes/day) in the MM group, without statistical significance. While not 

significant, the present study was limited by a small sample size. With the limited 

sample size, however, the percentage increase from baseline to post in both 

steps/day (Figure 1) and moderate-vigorous activity minutes/day (Figure 2) 

shown in the MM group compared to the UC group should be noted. Study 

participation and treatment motivation in individuals could account for some 

increases in step data. Therefore, due to the lack of significant differences, while 

these results may suggest the potential for print based motivational message 

interventions to make an impact on CR participants‟ PA, more research is 

necessary to determine the actual effect of motivational print based messages for 

a cardiac population. It is also important to note that the average step counts 

achieved in both the UC group and the MM group is still not reaching the 

standard 10,000 steps/day to achieve optimum benefits of moderate activity 23, 24, 

27. The Tudor-Locke and Basset step indices is a good standard of activity with 

step counts.  
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< 5,000 Steps/day  Sedentary  

5,000-7,499 Steps/day  Low Active  

7,500-9,999 Steps/day  Somewhat Active  

10,000-12,999 Steps/day  Active  

≥12,500 Steps/day  Highly Active  

 

While these cardiac individuals in the present study, even with an average 

increase in steps are still considered low active 27, they are only 12 weeks into 

their CR program compared to the Ayabe et al 10 individuals who had been part 

of the program for at least 3 months or more when the study began.  

Resting Heart Rate and Blood Pressure  

 Increased resting heart rate and blood pressure create an excess 

workload on the heart due to increased pumping action of the heart to sustain 

blood flow. Previous studies have indicated beneficial changes in resting heart 

rate and blood pressure values after an exercise program in cardiac patients 28, 

29. Bosch et al 28 demonstrated these benefits after a residential program for 

cardiac patients over a 2 year period involving education and exercise sessions 

for 1 month. The results showed a decrease of 5.2% (-4 bpm) in resting heart 

rate at post rehabilitation and a further significant decrease of 15.6% (-12 bpm) 

after 2 years compared to both baseline and post rehabilitation values. There 

was a slight increase in systolic blood pressure from baseline to post 

rehabilitation .81% (+ 1 mm Hg), and a significant increase of 14.6% (+18 mm 
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Hg) after 2 years from both baseline and post rehabilitation values. The same 

pattern was true in diastolic blood pressure which showed a slight increase of 

1.28 % (+1 mm Hg) at post rehabilitation compared to the significant increase of 

15.4% (+12 mm Hg) after 2 years 28. While, Jolliffe et al 29 saw a decrease up to 

9 mm Hg in systolic blood pressure, as well as a decrease of 2.24 mm Hg in 

diastolic blood pressure in the comprehensive CR group compared to a control 

group. The current study is consistent with these results showing a decrease in 

resting heart rate from baseline to post in both the UC group of -3.73 bpm (-

5.8%) and the MM group, having a greater decrease of -5.11 bpm (-7.3%). There 

was also a decrease from baseline to post in the MM group in both the systolic 

blood pressure (-2.94 mm Hg; -2.3%) and diastolic blood pressure (-2.22 mm Hg; 

-3.0%) compared to the UC group (+4.74 mm Hg; + 3.9% and + 3.4 mm Hg; + 

4.9%, respectively) (Table 3). All results are irrespective of medication. While 

resting heart rate had a significant main effect for time irrespective of group (P= 

.018), systolic and diastolic resting measures were not statistically significant. 

The significant main effect for time for resting heart rate, along with the decrease 

in resting systolic blood pressure, and diastolic blood pressure in the MM group 

may be suggestive of an effect of the intervention group‟s increased steps and 

moderate-vigorous activity minutes/day. A larger sample size in future studies 

may be necessary to determine significance.  
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Body Composition Measures 

As the primary focus of the current study was motivational-targeted 

messages on PA data, the emphasis for individuals was not on weight loss or 

diet; however, body composition and fasting blood lipids are important secondary 

measures to report as increased PA can also impact these measures over time 

and are important risk factors for cardiac patients. In the study, for the UC group, 

weight, WC, BMI, and body fat % were similar from baseline to post (Table 4). In 

the MM group, weight decreased by 1.0% and body fat % decreased by 2.5% 

from baseline to post compared to an increase of 0.5% and a decrease of 1.1% 

respectively in the UC group.  The MM group had a 0.7% decrease in WC and a 

+ 0.7% change in BMI, from baseline to post compared to a + 0.12% and a – 

0.12% change in the UC group in WC and BMI, respectively (Table 4). While the 

present study showed no significant losses from baseline to post in body 

composition measures between groups or within group over 12 weeks, 

individuals weight and body composition was maintained with a < 3 % change in 

body weight 30. Evidence from the American College of Sports Medicine (ACSM) 

has shown that primary prevention of obesity starts with maintenance of current 

weight, and not weight reduction 30. Individuals in this study were successful in 

the first step of maintaining their weight; a longer study might report further 

weight reduction. Another factor to consider is that diet was not controlled for in 

this study, although education related to diet is available to all CR participants, 

diet could be a factor in why weight and body composition measures were not 
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reduced more. Congruently a review article by Ross et al 31 also determined the 

same results as the current study, determining that the weekly weight loss over 

12 weeks averaged 2.3 kg and abdominal fat reductions on average of only 2 cm 

showing only modest reduction if any at all through PA alone 31. 

Fasting Blood Lipids  

 In the present study, individuals in the MM group showed reductions in 

VLDL-C and TG levels, with an increase in HDL-C from baseline to post, but 

results were not statistically different from the UC group (Table 5). Increases in 

TC, LDL-C, and glucose were seen in both the UC group and MM group from 

baseline to post, with increases in the MM group being smaller without statistical 

significance (Table 5).  All results are irrespective of medication.  These values 

are similar to other PA studies on blood lipids. In a meta-analysis by Leon et al 32, 

with individuals completing moderate-vigorous PA 3 days/week for 12 weeks to 

up to 2 years with a range of 500- >5,000 kcal/week in energy expenditure, 

showed that the most commonly observed lipid change was an increased HDL-C 

without dietary manipulations with a mean increase of 4.6% across the studies.  

Results from the meta-analysis also showed that significant reduction in LDL-C, 

TG, and TC levels with exercise training were observed less frequently than an 

increase in HDL-C. The results showed that exercise training in the absence of 

simultaneous dietary interventions resulted in mean reductions in TG, LDL-C, 

and TC of about 3.7%, 5.0%, and 1.0%, respectively, across studies 32.  A study 

by Niebauer et al 33 reported similar findings as well while looking at lipid values 
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in CAD patients after 3 weeks on a metabolic ward with PA and diet instruction 

and found that the intervention group improved levels of TG (142 ± 79 vs. 164 ± 

85 mg/dL;-17% vs. -18%), TC (502 ± 89 vs. 513 ± 78 mg/dL; -6.0% vs. -4.3%), 

HDL-C (94 ± 29 vs. 90 ± 27 mg/dL; +14.6% vs. +12.5%), LDL-C (348 ± 71 vs. 

374 ± 65 mg/dL; -7.0% vs. +1.08%) and VLDL-C (51 ± 39 vs. 62 ± 36 mg/dL; -

37% vs. -30%), however, these levels were not significant compared to the 

control group 33.  

Self-Efficacy Measures 

 The present study indicated an increase in self-efficacy for PA. Subjects in 

the present study demonstrated mean scores in self-efficacy of 2.9 ± .8 at 

baseline, and 3.2 ± .5 at post for the UC group; and 3.2 ± .8 at baseline, and 3.3 

± 1.2 at post for the MM group based on a 5-question exercise self-efficacy 

questionnaire (Table 6; Appendix C). Both groups showed increases from 

baseline to post in self-efficacy measures, UC group (8.6%) and MM group 

(1.9%), without statistical significance (Figure 3). This finding supports the work 

of DiClemente et al (1985) in the area of smoking, and Marcus et al 34 who found 

that those individuals in earlier stages of PA adoption had lower self-efficacy 

scores than those in the later stages of PA adoption, without clear differentiation 

between stages revealed 34. In the current study the self-efficacy scores of the 

UC group increased more than the values in the MM group over time, however, 

this data was not significant. Oman et al 20 and McAuley et al 35 found the 

opposite occurrence in self-efficacy scores over time. They noted that self-
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efficacy was higher during the beginning of an exercise program in comparison to 

the end of an exercise program. This difference could be due to their longer 

follow-up protocol and different self-efficacy questionnaire.  

Stage of Change of Behavior  

 It has been suggested that determining an individual‟s stage of change of 

exercise behavior through theoretical constructs derived from the 

Transtheoretical model and social cognitive theory, prior to starting an exercise 

program and targeting information to an individual based on their stage of 

change will increase an individual‟s likelihood of moving towards action and 

maintenance of PA.  It is then thought that those in later stages of adoption of PA 

obtain greater amounts of PA. Marcus et al 16 determined that subjects in the 

action, and maintenance stages reported significantly more vigorous and 

moderate PA compared to subjects in precontemplation, contemplation, or 

preparation stages 16. Studies have also shown that helping people progress just 

one stage can double the chances of successful action in the near future. A study 

by Marcus et al 36 showed just that, where 30% of those in the contemplation 

stage at baseline and over 60% of those in the preparation stage at baseline 

were in the action stage after a 6-week intervention program that included written 

materials to encourage participants to increase PA based on the stage of change 

of exercise adoption they were part of. Furthermore, another 30% of baseline 

individuals in contemplation progressed to the preparation stage 36. The current 

study showed similar progression. At baseline there were 29% and 12% of 
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individuals in contemplation and 21% and 19% of individuals in preparation, the 

earlier stages of adoption of PA in the UC group and MM group respectively, as 

opposed to 21% and 44% of individuals in action, and 29% and 25% of 

individuals in maintenance, the later stages of PA adoption (Table 7). After the 

intervention, more individuals moved from the earlier stages of adoption 

(contemplation 0%, 0%; preparation 29%, 12%) to the later stages of adoption in 

both the UC group and MM group, respectively, with a greater percentage of 

individuals in action and maintenance in the MM group (44%, 44% respectively) 

than in the UC group (29%, 42% respectively) (Table 7; Figure 4). This may 

suggest that individuals of the MM group transitioned faster into the later stages 

of PA adoption.  

Limitations of the Study  

 The aim of the present study was to determine the relative effectiveness of 

a motivational- targeted message intervention designed to increase PA in cardiac 

patients beginning a long-term maintenance CR program in order to meet 

recommended PA levels. Although the study consisted of both male and female 

subjects, there were fewer females enrolled in CR at IU Health Ball Memorial 

Hospital, and there was a lack of female participation in the study. This is a trend 

seen in rehabilitation centers nationwide. Another limitation to this study was the 

inconsistency of wearing the activity device. Not all of the patients who 

participated in the study wore the activity device each day during all waking 

hours. There were differences from day to day as to what time subjects placed 
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the monitors upon their waistbands, when they took them off and if they 

remembered to wear them at all.  

Conclusions 

The current study examined the effectiveness of motivational-targeted 

print-based materials in a long-term maintenance CR program to increase 

individuals‟ PA levels. The study demonstrated positive results for steps/day, 

moderate-vigorous activity minutes/day, stage of change of behavior, resting 

heart rate, blood pressure, and lipid values in the motivational-targeted message 

intervention group. However, only heart rate reached significance for time 

irrespective of group. Therefore, the main conclusions of the present study are 

that although the data didn‟t reach statistical significance, average steps/day and 

moderate-vigorous activity minutes/day increased 19.6% and 37.8%, respectively 

from baseline to post in the MM group, showing clinical significance that usage of 

motivational-targeted print based messages for increasing PA in long-term 

maintenance CR participants may be useful and effective.   

A longer study with a greater sample size may be needed to determine 

significant benefits of a motivational print based message intervention. Possible 

tailoring of the motivational messages to a participant‟s specific stage in this 

study might have potentially produced more significant results. 
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Table 1: Descriptive Characteristics of the subjects  

  Mean  ± SD    

Variable   UC Group (n=15) MM Group (n=18)  P 

  n= 12 males, 3 females n= 13 males, 5 females   

Age (years) 58.4 ± 10.7 64.3 ± 12.2 0.152 

Height (cm) 173.1 ± 9.7 172.0 ± 7.5 0.729 

Weight (kg) 93.4 ± 15.4 89.7 ± 14.8 0.487 

BMI (kg/m2) 31.4 ± 5.4 29.8 ± 4.4 0.366 

UC= Usual Care  
   MM= Motivational Message   
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Table 2: Step data at baseline and Post of intervention  

  UC Group  MM Group 
 Variable  Baseline  Post  % Δ Baseline  Post  % Δ 
 Avg Steps/day 5526.7 ± 3015.6 5732.4 ± 2556.9 3.7% 5028.4 ± 2262.8 6015.6 ± 2838.2 19.6% 
 MV Activity Minutes/day  19.7 ± 16.9 18.6 ± 15.5 -5.5% 19.8 ± 10.9 27.2 ± 15.9 37.8% 
 Avg Days/week LC worn 6.2 ± .9 5.6 ± .8 -9.7%  5.7 ± .9  5.6 ± .7 -1.9% 
 Avg Weekly Hours/day LC worn  13.7 ± 1.9 12.9 ± 2.3 -6.5% 13.7 ± 3.4 13.1 ± 3.2 -4.2% 
 Mean ± S.D.  

       MV= Moderate-Vigorous 
       LC= Lifecorder accelerometer 
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Table 3: Resting Heart Rate, Systolic Blood Pressure, Diastolic Blood Pressure measurement at Baseline and Post   

  UC Group  MM Group  
 Measurement  Baseline  Post  %Δ  Baseline  Post  %Δ  

 HR (bpm) 64.4 ± 10.1 60.7 ± 9.1 -5.8% 70.0 ± 11.4 64.9 ± 10.2 -7.3% 
 Systolic BP (mm Hg) 120.1 ± 18.1 124.8 ± 17.9 3.9% 126.1 ± 14.0 123.2 ± 15.2 -2.3% 
 Diastolic BP (mm Hg) 69.5 ± 9.2 72.9 ± 11.7 4.9% 73.1 ± 10.0  70.9 ± 11.8 -3.0% 
 Mean ± S.D.  

       HR = Heart rate 
       BP= Blood Pressure  
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Table 4: Body Composition Measurements at Baseline and Post  

  UC Group MM Group  
 Measurement  Baseline  Post  %Δ Baseline  Post  %Δ 

 Weight (kg) 93.4  ± 15.4 93.9 ± 15.9 0.5% 89.7 ± 14.8 88.9 ± 12.9 -1.0% 
 WC (cm) 106.8 ± 11.4 106.9 ± 14.0 0.1% 102.3 ± 13.4 101.6 ± 11.7 -0.7% 
 BMI (kg/m2) 31.4 ± 5.4 31.2 ± 5.6 -0.4% 29.8 ± 4.4 29.9 ± 3.4 0.7% 
 Body Fat (%) 36.9 ± 8.9 36.5 ± 9.8 -1.1% 38.0 ± 6.9 37.1 ± 6.1 -2.5% 
 Mean ± S.D.  

       WC = Waist Circumference  
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Table 5: Fasting Blood Measurements at Baseline and Post  
    UC Group (n=11) MM Group (n=16) 

Measurement  Baseline  Post  %Δ Baseline  Post  %Δ 

TC 153 ± 35 157 ± 48 2.6% 157 ± 47 159 ± 48 1.3% 

LDL-C 79 ±  29 83 ± 40 5.1% 82 ± 34 86 ± 40 4.9% 

HDL-C 44 ± 16 42 ± 7 -4.5% 42 ± 11 45 ± 9 7.1% 

VLDL-C 30 ± 14 31 ± 13 3.3% 34 ± 13 29 ± 10 -14.7% 

TG 149 ± 71 153 ±  63 2.7% 168 ± 67 142 ± 50 -15.5% 

Glucose 108 ± 21 120 ± 46 11.1% 102 ± 17 105 ± 19 2.9% 

Values in mg/dL 
      TC = Total Cholesterol 

     LDL-C= LDL cholesterol 
     HDL-C= HDL cholesterol 
     VLDL-C= VLDL cholesterol 
     TG= Triglycerides  
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Table 6: Self-Efficacy Scores at Baseline and Post   

  UC Group (n=11) MM Group (n=14) 
 Measurement  Baseline  Post  %Δ Baseline  Post  %Δ 

 Self-Efficacy  2.9 ± .8 3.2 ± .7 8.6% 3.2 ± .8 3.3 ± 1.2 1.9% 
 Mean ± S.D.  

        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



88 
 

 
 

 
Table 7: Stage of Change of Behavior Percentage at Baseline and Post   

  UC Group (n= 14) MM Group  (n= 16) 
  SOC Category  Baseline  Post  Baseline  Post  
  Precontemplation 0% 0% 0% 0% 
  Contemplation 29% 0% 12% 0% 
  Preparation 21% 29% 19% 12% 
  Action 21% 29% 44% 44% 
  Maintenance  29% 42% 25% 44% 
   SOC = Stage of Change of Behavior  
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Figure 1. Comparison of the Change in Average Steps/Day from Baseline to 
Post of a 12 Week Intervention in the Usual Care Group and Motivational 
Message Group. The values are expressed as means ± SD.
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Figure 2. Comparison of the Change in Moderate-Vigorous Activity Minutes/Day 

from Baseline to Post of a 12 Week Intervention in the Usual Care Group and 

Motivational Message Group. The values are expressed as minutes ± SD. 
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Figure 3. Comparison of the Change in Mean Self-Efficacy Values from Baseline 

to Post of a 12 Week Intervention in the Usual Care Group and Motivational 

Message Group. The values are expressed as means ± SD. 
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Figure 4. Comparison of the Stage of Change of Exercise Behavior from 

Baseline to Post of a 12 Week Intervention in the Usual Care Group and 

Motivational Message Group. The values are expressed as percentages.  

 

 

 

 

 

0% 10% 20% 30% 40% 50%

Precontemplation

Contemplation

Preparation

Action

Maintenance

MM Post

MM Baseline

UC Post

UC Baseline



93 
 

 
 

REFERENCES  

1. Artinian NT, Fletcher GF, Mozaffarian D, et al. Interventions to promote physical 
activity and dietary lifestyle changes for cardiovascular risk factor reduction in 
adults. A scientific statement from the American Heart Association. Circulation. 
Jul 12 2010;122:406-441. 

2. Roger VL, Go AS, Lloyd-Jones DM, et al. Heart disease and stroke statistics--2011 
Update: A report from the American Heart Association. Circulation. Feb 1 
2011;123(4):e18-e209. 

3. Thompson PD, Buchner D, Pina IL, et al. Exercise and physical activity in the 
prevention and treatment of atherosclerotic cardiovascular disease: a statement 
from the Council on Clinical Cardiology (Subcommittee on Exercise, 
Rehabilitation, and Prevention) and the Council on Nutrition, Physical Activity, 
and Metabolism (Subcommittee on Physical Activity). Circulation. Jun 24 
2003;107(24):3109-3116. 

4. Powell KE, Thompson PD, Caspersen CJ, Kendrick JS. Physical activity and the 
incidence of coronary heart disease. Annu Rev Public Health. 1987;8:253-287. 

5. Hambrecht R, J. Niebauer, C. Marburger, M. Grunze, B. Kalberer, K. Hauer, G. 
Schlierf, W. Kubler, and G. Schuler. Various intensities of leisure time physical 
activity in patients with coronary artery disease: effects on cardiorespiratory 
fitness and progression of coronary atherosclerotic lesions J Am Coll Cardiol. 
1993;22:468-477. 

6. Leon AS, Franklin BA, Costa F, et al. Cardiac rehabilitation and secondary 
prevention of coronary heart disease: an American Heart Association scientific 
statement from the Council on Clinical Cardiology (Subcommittee on Exercise, 
Cardiac Rehabilitation, and Prevention) and the Council on Nutrition, Physical 
Activity, and Metabolism (Subcommittee on Physical Activity), in collaboration 
with the American Association of Cardiovascular and Pulmonary Rehabilitation. 
Circulation. Jan 25 2005;111(3):369-376. 

7. Smith SC, Jr., Blair SN, Bonow RO, et al. AHA/ACC Scientific Statement: AHA/ACC 
guidelines for preventing heart attack and death in patients with atherosclerotic 
cardiovascular disease: 2001 update: A statement for healthcare professionals 
from the American Heart Association and the American College of Cardiology. 
Circulation. Sep 25 2001;104(13):1577-1579. 

8. U.S. Department of Health and Human Services. Physical Activity and Health: A 
Report of the Surgeon General. United States Department of Health and Human 
Services, Centers for Disease Control and Prevention, National Center for Chronic 
Disease Prevention and Health Promotion Vol Atlanta, GA; 1996. 

9. Thompson WR, N.F. Gordon, L.S. Pescatello (Eds). ed. American College of Sports 
Medicine Guidelines for Exercise Testing and Prescription. . 8th ed. Baltimore, 
MD: Lippincott Williams & Wilkins 2009. 



94 
 

 
 

10. Ayabe M, Brubaker PH, Dobrosielski D, et al. The physical activity patterns of 
cardiac rehabilitation program participants. J Cardiopulm Rehabil. Mar-Apr 
2004;24(2):80-86. 

11. Jones NL, Schneider PL, Kaminsky LA, Riggin K, Taylor AM. An assessment of the 
total amount of physical activity of patients participating in a phase III cardiac 
rehabilitation program. J Cardiopulm Rehabil Prev. Mar-Apr 2007;27(2):81-85. 

12. Williams DM, Matthews CE, Rutt C, Napolitano MA, Marcus BH. Interventions to 
increase walking behavior. Med Sci Sports Exerc. Jul 2008;40(7 Suppl):S567-573. 

13. Marcus BH, Bock BC, Pinto BM, Forsyth LH, Roberts MB, Traficante RM. Efficacy 
of an individualized, motivationally-tailored physical activity intervention. Ann 
Behav Med. Summer 1998;20(3):174-180. 

14. Marcus BH, Forsyth LH. Tailoring interventions to promote physically active 
lifestyles in women. Womens Health Issues. Mar-Apr 1998;8(2):104-111. 

15. Bock BC, Marcus BH, Pinto BM, Forsyth LH. Maintenance of physical activity 
following an individualized motivationally tailored intervention. Ann Behav Med. 
Spring 2001;23(2):79-87. 

16. Marcus BH, Simkin LR. The stages of exercise behavior. J Sports Med Phys Fitness. 
Mar 1993;33(1):83-88. 

17. Marcus BH. Exercise behavior and strategies for intervention. Res Q Exerc Sport. 
Dec 1995;66(4):319-323. 

18. Pickering TG, Hall JE, Appel LJ, et al. Recommendations for blood pressure 
measurement in humans and experimental animals: Part 1: blood pressure 
measurement in humans: a statement for professionals from the Subcommittee 
of Professional and Public Education of the American Heart Association Council 
on High Blood Pressure Research. Hypertension. Jan 2005;45(1):142-161. 

19. Kirschner MM, Ozemek C, Hargens TA, Kaminsky LA. Comparison of body 
composition measures between the Lunar Prodigy and iDXA. MSSE. 2011;43, 
supplement in press. 

20. Oman RF, King AC. Predicting the adoption and maintenance of exercise 
participation using self-efficacy and previous exercise participation rates. Am J 
Health Promot. Jan-Feb 1998;12(3):154-161. 

21. Savage PD, Brochu M, Scott P, Ades PA. Low caloric expenditure in cardiac 
rehabilitation. Am Heart J. Sep 2000;140(3):527-533. 

22. Schairer JR, Kostelnik T, Proffitt SM, et al. Caloric expenditure during cardiac 
rehabilitation. J Cardiopulm Rehabil. Jul-Aug 1998;18(4):290-294. 

23. Hultquist CN, Albright C, Thompson DL. Comparison of walking 
recommendations in previously inactive women. Med Sci Sports Exerc. Apr 
2005;37(4):676-683. 

24. Wilde BE, C.L. Sidman, and C.B. Corbin. A 10,000-step count as a physical activity 
target for sedentary women. . Res Q Exerc Sport. 2001;72:411-414. 

25. Tudor-Locke C, Hatano Y, Pangrazi RP, Kang M. Revisiting "how many steps are 
enough?". Med Sci Sports Exerc. Jul 2008;40(7 Suppl):S537-543. 



95 
 

 
 

26. Schairer JR, Keteyian SJ, Ehrman JK, Brawner CA, Berkebile ND. Leisure time 
physical activity of patients in maintenance cardiac rehabilitation. J Cardiopulm 
Rehabil. Jul-Aug 2003;23(4):260-265. 

27. Tudor-Locke C, Bassett DR. How many steps/day are enough? Preliminary 
pedometer indices for public health. Sports Medicine 2004;34(1):1-8. 

28. Bosch C, Myers J, Habersaat A, Ilarraza H, Kottman W, Dubach P. Maintenance of 
exercise capacity and physical activity patterns 2 years after cardiac 
rehabilitation. J Cardiopulm Rehabil. Jan-Feb 2005;25(1):14-21; quiz 22-13. 

29. Jolliffe JA, Rees K, Taylor RS, Thompson D, Oldridge N, Ebrahim S. Exercise-based 
rehabilitation for coronary heart disease. Cochrane Database Syst Rev. 
2001(1):CD001800. 

30. Donnelly JE, Blair SN, Jakicic JM, Manore MM, Rankin JW, Smith BK. American 
College of Sports Medicine Position Stand. Appropriate physical activity 
intervention strategies for weight loss and prevention of weight regain for 
adults. Med Sci Sports Exerc. Feb 2009;41(2):459-471. 

31. Ross R, Janssen I. Physical activity, total and regional obesity: dose-response 
considerations. Med Sci Sports Exerc. Jun 2001;33(6 Suppl):S521-527; discussion 
S528-529. 

32. Leon AS, Sanchez OA. Response of blood lipids to exercise training alone or 
combined with dietary intervention. Med Sci Sports Exerc. Jun 2001;33(6 
Suppl):S502-515; discussion S528-509. 

33. Niebauer J, Hambrecht R, Velich T, et al. Attenuated progression of coronary 
artery disease after 6 years of multifactorial risk intervention: role of physical 
exercise. Circulation. Oct 21 1997;96(8):2534-2541. 

34. Marcus BH, Selby VC, Niaura RS, Rossi JS. Self-efficacy and the stages of exercise 
behavior change. Res Q Exerc Sport. Mar 1992;63(1):60-66. 

35. McAuley E, Courneya KS, Rudolph DL, Lox CL. Enhancing exercise adherence in 
middle-aged males and females. Prev Med. Jul 1994;23(4):498-506. 

36. Marcus BH, Banspach SW, Lefebvre RC, Rossi JS, Carleton RA, Abrams DB. Using 
the stages of change model to increase the adoption of physical activity among 
community participants. Am J Health Promot. 1992:424-429. 

 
 

 

 

 

 

 



 
 

 
 

 

 

 

CHAPTER V 

SUMMARY AND CONCLUSIONS 

 

 

As CVD continues to increase, resources and treatments are strained. 

CVD‟s economic burden continues to rise.  Low-cost solutions such as print-

based motivational messages to help increase PA levels in cardiac patients and 

decrease risk factors are a promising opportunity.   

In the present study, CR patients who received a motivational message, 

increased average steps/day 19.6% and moderate-vigorous activity minutes/day 

37.8%. This may suggest that cardiac individuals who receive a targeted 

motivational message may be able to increase their PA to recommended levels 

of 10,000 steps/day of moderate intensity PA over time. The present study 

consisted of a 12-week long intervention study with a small sample size. 

Therefore, while the study did not result in any significant differences over the 12-

week long intervention, except for heart rate, the slight improvements in step 

data and health and function in that time may suggest that CR programs that 

include increased education and motivational information from print-based 

materials that are targeted to stage of exercise behavior could increase 

knowledge and PA behavior and adherence in the long run. While motivational 
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targeted messaging may be promising, the method on its own may not be 

enough to cause increased PA behavior and may best be an adjunct to other 

methods of increasing PA.  

Recommendations for further study 

Many studies (11, 37, 38, 73) have examined the potential of print-based 

motivational material for increasing PA in healthy individuals with effective results 

for enhancing PA participation, however limited knowledge exists for the use of 

these materials in cardiac individuals. Longer-term studies involving 12-24 

months are needed to fully determine the value of using psychosocial 

motivational measures for predicting long-term PA behavior in cardiac patients.    

A few studies have shown that individuals who receive a theory-based 

motivational intervention that is either tailored to their specific stage of change of 

PA behavior, or involves a more aggressive in nature including more face-to-face 

and telephone motivation, have shown to be more physically active individuals at 

follow-up compared to usual care (11, 37, 56).  

Therefore, an area of future interest is to study a cardiac cohort with 

tailored motivational messages customized for a participant‟s specific stage of 

change. An intervention that is tailored is more specific and could have more 

potential than a targeted intervention, as an individual would receive a message 

that is particularly tailored for the specific stage they are in, and receive specific 

information. Designing separate interventions to specifically meet the needs of 

individuals at each stage of behavior to adopt activity, such as pedometer feed-
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back, telephone contact, or written messages, may be a more effective way to 

help people change sedentary lifestyles.   

Other interventions used alongside motivational messages could 

potentially help increase PA in cardiac individuals. Pedometer feed-back 

messaging interventions have been shown to be effective when step goal and 

step diaries are used as key motivational factors (13).  Interventions including 

internet and telephone interventions and individual and group interventions have 

also been shown to be effective in increasing PA behavior in the short term (42, 

56, 73). Researchers should further explore the most effective channel or 

combination of these channels (e.g. pedometer feed-back, print, telephone, 

internet) for intervention delivery and whether preferences for a particular 

delivery channel impacts effectiveness in increasing PA behavior and adherence.  

A further recommendation would be to recruit a more diverse population. 

A more diverse cohort including more females, and racial/ethnic minorities would 

be more applicable to the general population. A possible further tailoring of the 

intervention studies for populations, making them gender or ethnically specific 

could be considered. Researchers could also examine behavioral differences 

between males and females to a motivational message intervention.   

 Lastly, further studies should investigate a longitudinal analysis and re-

assess the same patients after 1 year post the 12 week intervention to assess 

the long-term effects of motivational message intervention on PA maintenance.  

 

 



99 
 

 
 

REFERENCES 

 

1. U.S. Department of Health and Human Services. Physical Activity and Health: A Report 
of the Surgeon General. In: United States Department of Health and Human Services, Centers for 
Disease Control and Prevention, National Center for Chronic Disease Prevention and Health 
Promotion 1996. 
2. Abel MG, Hannon JC, Sell K, Lillie T, Conlin G, and Anderson D. Validation of the Kenz 
Lifecorder EX and ActiGraph GT1M accelerometers for walking and running in adults. Appl 
Physiol Nutr Metab 33: 1155-1164, 2008. 
3. Ades PA. Cardiac rehabilitation and secondary prevention of coronary heart disease. N 
Engl J Med 345: 892-902, 2001. 
4. Artinian NT, Fletcher GF, Mozaffarian D, Kris-Etherton P, Van Horn L, Lichtenstein AH, 
Kumanyika S, Kraus WE, Fleg JL, Redeker NS, Meininger JC, Banks J, Stuart-Shor EM, Fletcher 
BJ, Miller TD, Hughes S, Braun LT, Kopin LA, Berra K, Hayman LL, Ewing LJ, Ades PA, Durstine 
JL, Houston-Miller N, and Burke LE. Interventions to promote physical activity and dietary 
lifestyle changes for cardiovascular risk factor reduction in adults. A scientific statement from 
the American Heart Association. Circulation 122: 406-441, 2010. 
5. Ayabe M, Brubaker PH, Dobrosielski D, Miller HS, Ishi K, Yahiro T, Kiyonaga A, Shindo 
M, and Tanaka H. The physical activity patterns of cardiac rehabilitation program participants. J 
Cardiopulm Rehabil 24: 80-86, 2004. 
6. Balady GJ, Williams MA, Ades PA, Bittner V, Comoss P, Foody JA, Franklin B, Sanderson 
B, and Southard D. Core components of cardiac rehabilitation/secondary prevention programs: 
2007 update: a scientific statement from the American Heart Association Exercise, Cardiac 
Rehabilitation, and Prevention Committee, the Council on Clinical Cardiology; the Councils on 
Cardiovascular Nursing, Epidemiology and Prevention, and Nutrition, Physical Activity, and 
Metabolism; and the American Association of Cardiovascular and Pulmonary Rehabilitation. J 
Cardiopulm Rehabil Prev 27: 121-129, 2007. 
7. Bandura A. Self-efficacy: toward a unifying theory of behavioral change. Psychol Rev 84: 
191-215, 1977. 
8. Bandura A. Social foundations of thought and action : a social cognitive theory. 
Englewood Cliffs, N.J.: Prentice-Hall, 1986. 
9. Blair SN, Collingwood TR, Reynolds R, Smith M, Hagan RD, and Sterling CL. Health 
promotion for educators: impact on health behaviors, satisfaction, and general well-being. Am J 
Public Health 74: 147-149, 1984. 
10. Blair SN, Haskell WL, Ho P, Paffenbarger RS, Jr., Vranizan KM, Farquhar JW, and Wood 
PD. Assessment of habitual physical activity by a seven-day recall in a community survey and 
controlled experiments. Am J Epidemiol 122: 794-804, 1985. 
11. Bock BC, Marcus BH, Pinto BM, and Forsyth LH. Maintenance of physical activity 
following an individualized motivationally tailored intervention. Ann Behav Med 23: 79-87, 2001. 
12. Bosch C, Myers J, Habersaat A, Ilarraza H, Kottman W, and Dubach P. Maintenance of 
exercise capacity and physical activity patterns 2 years after cardiac rehabilitation. J Cardiopulm 
Rehabil 25: 14-21; quiz 22-13, 2005. 
13. Bravata DM, Smith-Spangler C, Sundaram V, Gienger AL, Lin N, Lewis R, Stave CD, 
Olkin I, and Sirard JR. Using pedometers to increase physical activity and improve health: a 
systematic review. JAMA 298: 2296-2304, 2007. 



100 
 

 
 

14. Carlson JJ, Norman GJ, Feltz DL, Franklin BA, Johnson JA, and Locke SK. Self-efficacy, 
psychosocial factors, and exercise behavior in traditional versus modified cardiac rehabilitation. 
J Cardiopulm Rehabil 21: 363-373, 2001. 
15. Carmody TP, Senner JW, Malinow MR, and Matarazzo JD. Physical exercise 
rehabilitation: long-term dropout rate in cardiac patients. J Behav Med 3: 163-168, 1980. 
16. DiClemente CC, Prochaska JO, Fairhurst SK, Velicer WF, Velasquez MM, and Rossi JS. 
The process of smoking cessation: an analysis of precontemplation, contemplation, and 
preparation stages of change. J Consult Clin Psychol 59: 295-304, 1991. 
17. Dishman RK. Exercise adherence : its impact on public health. Champaign, Ill.: Human 
Kinetics Books, 1988. 
18. Donnelly JE, Blair SN, Jakicic JM, Manore MM, Rankin JW, and Smith BK. American 
College of Sports Medicine Position Stand. Appropriate physical activity intervention strategies 
for weight loss and prevention of weight regain for adults. Med Sci Sports Exerc 41: 459-471, 
2009. 
19. Ewart CK, Stewart KJ, Gillilan RE, and Kelemen MH. Self-efficacy mediates strength 
gains during circuit weight training in men with coronary artery disease. Med Sci Sports Exerc 18: 
531-540, 1986. 
20. Franklin BA, Bonzheim K, Gordon S, and Timmis GC. Safety of medically supervised 
outpatient cardiac rehabilitation exercise therapy: a 16-year follow-up. Chest 114: 902-906, 
1998. 
21. Hambrecht R, J. Niebauer, C. Marburger, M. Grunze, B. Kalberer, K. Hauer, G. Schlierf, 
W. Kubler, and G. Schuler. Various intensities of leisure time physical activity in patients with 
coronary artery disease: effects on cardiorespiratory fitness and progression of coronary 
atherosclerotic lesions J Am Coll Cardiol 22: 468-477, 1993. 
22. Haskell WL, Lee IM, Pate RR, Powell KE, Blair SN, Franklin BA, Macera CA, Heath GW, 
Thompson PD, and Bauman A. Physical activity and public health: updated recommendation for 
adults from the American College of Sports Medicine and the American Heart Association. 
Circulation 116: 1081-1093, 2007. 
23. Hellman EA. Use of the stages of change in exercise adherence model among older 
adults with a cardiac diagnosis. J Cardiopulm Rehabil 17: 145-155, 1997. 
24. Herrick AB, Stone WJ, and Mettler MM. Stages of change, decisional balance, and self-
efficacy across four health behaviors in a worksite environment. Am J Health Promot 12: 49-56, 
1997. 
25. Hultquist CN, Albright C, and Thompson DL. Comparison of walking recommendations 
in previously inactive women. Med Sci Sports Exerc 37: 676-683, 2005. 
26. Janis IL and Mann L. Decision making : a psychological analysis of conflict, choice, and 
commitment. New York: Free Press, 1977. 
27. Jolliffe JA, Rees K, Taylor RS, Thompson D, Oldridge N, and Ebrahim S. Exercise-based 
rehabilitation for coronary heart disease. Cochrane Database Syst Rev: CD001800, 2001. 
28. Jones NL, Schneider PL, Kaminsky LA, Riggin K, and Taylor AM. An assessment of the 
total amount of physical activity of patients participating in a phase III cardiac rehabilitation 
program. J Cardiopulm Rehabil Prev 27: 81-85, 2007. 
29. Kirschner MM, Ozemek C, Hargens TA, and Kaminsky LA. Comparison of body 
composition measures between the Lunar Prodigy and iDXA. MSSE 43, supplement in press, 
2011. 
30. Klein AD and Stone WJ. Stages of exercise behavior and caloric expenditure.  



101 
 

 
 

. J Sports Med Phys Fitness 42: 95-102, 2002. 
31. Lee IM and Skerrett PJ. Physical activity and all-cause mortality: what is the dose-
response relation? Med Sci Sports Exerc 33: S459-471; discussion S493-454, 2001. 
32. Leon AS, Franklin BA, Costa F, Balady GJ, Berra KA, Stewart KJ, Thompson PD, Williams 
MA, and Lauer MS. Cardiac rehabilitation and secondary prevention of coronary heart disease: 
an American Heart Association scientific statement from the Council on Clinical Cardiology 
(Subcommittee on Exercise, Cardiac Rehabilitation, and Prevention) and the Council on 
Nutrition, Physical Activity, and Metabolism (Subcommittee on Physical Activity), in 
collaboration with the American Association of Cardiovascular and Pulmonary Rehabilitation. 
Circulation 111: 369-376, 2005. 
33. Leon AS and Sanchez OA. Response of blood lipids to exercise training alone or 
combined with dietary intervention. Med Sci Sports Exerc 33: S502-515; discussion S528-509, 
2001. 
34. Manson JE, Greenland P, LaCroix AZ, Stefanick ML, Mouton CP, Oberman A, Perri MG, 
Sheps DS, Pettinger MB, and Siscovick DS. Walking compared with vigorous exercise for the 
prevention of cardiovascular events in women. N Engl J Med 347: 716-725, 2002. 
35. Marcus BH. Exercise behavior and strategies for intervention. Res Q Exerc Sport 66: 319-
323, 1995. 
36. Marcus BH, Banspach SW, Lefebvre RC, Rossi JS, Carleton RA, and Abrams DB. Using 
the stages of change model to increase the adoption of physical activity among community 
participants. Am J Health Promot: 424-429, 1992. 
37. Marcus BH, Bock BC, Pinto BM, Forsyth LH, Roberts MB, and Traficante RM. Efficacy of 
an individualized, motivationally-tailored physical activity intervention. Ann Behav Med 20: 174-
180, 1998. 
38. Marcus BH and Forsyth LH. Tailoring interventions to promote physically active 
lifestyles in women. Womens Health Issues 8: 104-111, 1998. 
39. Marcus BH, Rakowski W, and Rossi JS. Assessing motivational readiness and decision 
making for exercise. Health Psychol 11: 257-261, 1992. 
40. Marcus BH, Selby VC, Niaura RS, and Rossi JS. Self-efficacy and the stages of exercise 
behavior change. Res Q Exerc Sport 63: 60-66, 1992. 
41. Marcus BH and Simkin LR. The stages of exercise behavior. J Sports Med Phys Fitness 33: 
83-88, 1993. 
42. Marcus BH, Williams DM, Dubbert PM, Sallis JF, King AC, Yancey AK, Franklin BA, 
Buchner D, Daniels SR, and Claytor RP. Physical activity intervention studies: what we know and 
what we need to know: a scientific statement from the American Heart Association Council on 
Nutrition, Physical Activity, and Metabolism (Subcommittee on Physical Activity); Council on 
Cardiovascular Disease in the Young; and the Interdisciplinary Working Group on Quality of Care 
and Outcomes Research. Circulation 114: 2739-2752, 2006. 
43. McAuley E, Courneya KS, Rudolph DL, and Lox CL. Enhancing exercise adherence in 
middle-aged males and females. Prev Med 23: 498-506, 1994. 
44. McGuire MT, Wing RR, Klem ML, Seagle HM, and Hill JO. Long-term maintenance of 
weight loss: do people who lose weight through various weight loss methods use different 
behaviors to maintain their weight? Int J Obes Relat Metab Disord 22: 572-577, 1998. 
45. Nelson ME, Rejeski WJ, Blair SN, Duncan PW, Judge JO, King AC, Macera CA, and 
Castaneda-Sceppa C. Physical activity and public health in older adults: recommendation from 



102 
 

 
 

the American College of Sports Medicine and the American Heart Association. Med Sci Sports 
Exerc 39: 1435-1445, 2007. 
46. Niebauer J, Hambrecht R, Velich T, Hauer K, Marburger C, Kalberer B, Weiss C, von 
Hodenberg E, Schlierf G, Schuler G, Zimmermann R, and Kubler W. Attenuated progression of 
coronary artery disease after 6 years of multifactorial risk intervention: role of physical exercise. 
Circulation 96: 2534-2541, 1997. 
47. Oman RF and King AC. Predicting the adoption and maintenance of exercise 
participation using self-efficacy and previous exercise participation rates. Am J Health Promot 
12: 154-161, 1998. 
48. Paffenbarger RS, Jr., Hyde RT, Wing AL, Lee IM, Jung DL, and Kampert JB. The 
association of changes in physical-activity level and other lifestyle characteristics with mortality 
among men. N Engl J Med 328: 538-545, 1993. 
49. Pate RR, Pratt M, Blair SN, Haskell WL, Macera CA, Bouchard C, Buchner D, Ettinger W, 
Heath GW, King AC, and et al. Physical activity and public health. A recommendation from the 
Centers for Disease Control and Prevention and the American College of Sports Medicine. JAMA 
273: 402-407, 1995. 
50. Pender N, Walker S, Sechrist K, and Frank-Stromborg M. The health promotion model: 
refinement and validation. Final report to the National Center for Nursing Research, National 
Institutes of Health. US Public Health Service, 1990. 
51. Pickering TG, Hall JE, Appel LJ, Falkner BE, Graves J, Hill MN, Jones DW, Kurtz T, Sheps 
SG, and Roccella EJ. Recommendations for blood pressure measurement in humans and 
experimental animals: Part 1: blood pressure measurement in humans: a statement for 
professionals from the Subcommittee of Professional and Public Education of the American 
Heart Association Council on High Blood Pressure Research. Hypertension 45: 142-161, 2005. 
52. Powell KE, Thompson PD, Caspersen CJ, and Kendrick JS. Physical activity and the 
incidence of coronary heart disease. Annu Rev Public Health 8: 253-287, 1987. 
53. Prochaska JO, Velicer WF, DiClemente CC, and Fava J. Measuring processes of change: 
applications to the cessation of smoking. J Consult Clin Psychol 56: 520-528, 1988. 
54. Prochaska JO, Velicer WF, Rossi JS, Goldstein MG, Marcus BH, Rakowski W, Fiore C, 
Harlow LL, Redding CA, Rosenbloom D, and et al. Stages of change and decisional balance for 
12 problem behaviors. Health Psychol 13: 39-46, 1994. 
55. Reeves GR and Whellan DJ. Recent advances in cardiac rehabilitation. Curr Opin Cardiol 
25: 589-596. 
56. Reid RD, Morrin LI, Higginson LA, Wielgosz A, Blanchard C, Beaton LJ, Nelson C, 
McDonnell L, Oldridge N, Wells GA, and Pipe AL. Motivational counselling for physical activity in 
patients with coronary artery disease not participating in cardiac rehabilitation. Eur J Cardiovasc 
Prev Rehabil, 2011. 
57. Roger VL, Go AS, Lloyd-Jones DM, Adams RJ, Berry JD, Brown TM, Carnethon MR, Dai 
S, de Simone G, Ford ES, Fox CS, Fullerton HJ, Gillespie C, Greenlund KJ, Hailpern SM, Heit JA, 
Ho PM, Howard VJ, Kissela BM, Kittner SJ, Lackland DT, Lichtman JH, Lisabeth LD, Makuc DM, 
Marcus GM, Marelli A, Matchar DB, McDermott MM, Meigs JB, Moy CS, Mozaffarian D, 
Mussolino ME, Nichol G, Paynter NP, Rosamond WD, Sorlie PD, Stafford RS, Turan TN, Turner 
MB, Wong ND, and Wylie-Rosett J. Heart disease and stroke statistics--2011 Update: A report 
from the American Heart Association. Circulation 123: e18-e209, 2011. 
58. Rosamond W, Flegal K, Furie K, Go A, Greenlund K, Haase N, Hailpern SM, Ho M, 
Howard V, Kissela B, Kittner S, Lloyd-Jones D, McDermott M, Meigs J, Moy C, Nichol G, 



103 
 

 
 

O'Donnell C, Roger V, Sorlie P, Steinberger J, Thom T, Wilson M, and Hong Y. Heart disease and 
stroke statistics--2008 update: a report from the American Heart Association Statistics 
Committee and Stroke Statistics Subcommittee. Circulation 117: e25-146, 2008. 
59. Ross R and Janssen I. Physical activity, total and regional obesity: dose-response 
considerations. Med Sci Sports Exerc 33: S521-527; discussion S528-529, 2001. 
60. Sallis JF, Haskell WL, Wood PD, Fortmann SP, Rogers T, Blair SN, and Paffenbarger RS, 
Jr. Physical activity assessment methodology in the Five-City Project. Am J Epidemiol 121: 91-
106, 1985. 
61. Savage PD, Brochu M, Scott P, and Ades PA. Low caloric expenditure in cardiac 
rehabilitation. Am Heart J 140: 527-533, 2000. 
62. Schairer JR, Keteyian SJ, Ehrman JK, Brawner CA, and Berkebile ND. Leisure time 
physical activity of patients in maintenance cardiac rehabilitation. J Cardiopulm Rehabil 23: 260-
265, 2003. 
63. Schairer JR, Kostelnik T, Proffitt SM, Faitel KI, Windeler S, Rickman LB, Brawner CA, 
and Keteyian SJ. Caloric expenditure during cardiac rehabilitation. J Cardiopulm Rehabil 18: 290-
294, 1998. 
64. Smith SC, Jr., Blair SN, Bonow RO, Brass LM, Cerqueira MD, Dracup K, Fuster V, Gotto 
A, Grundy SM, Miller NH, Jacobs A, Jones D, Krauss RM, Mosca L, Ockene I, Pasternak RC, 
Pearson T, Pfeffer MA, Starke RD, and Taubert KA. AHA/ACC Scientific Statement: AHA/ACC 
guidelines for preventing heart attack and death in patients with atherosclerotic cardiovascular 
disease: 2001 update: A statement for healthcare professionals from the American Heart 
Association and the American College of Cardiology. Circulation 104: 1577-1579, 2001. 
65. Tanasescu M, Leitzmann MF, Rimm EB, Willett WC, Stampfer MJ, and Hu FB. Exercise 
type and intensity in relation to coronary heart disease in men. JAMA 288: 1994-2000, 2002. 
66. Taylor CB, Coffey T, Berra K, Iaffaldano R, Casey K, and Haskell WL. Seven-day activity 
and self-report compared to a direct measure of physical activity. Am J Epidemiol 120: 818-824, 
1984. 
67. Taylor RS, Brown A, Ebrahim S, Jolliffe J, Noorani H, Rees K, Skidmore B, Stone JA, 
Thompson DR, and Oldridge N. Exercise-based rehabilitation for patients with coronary heart 
disease: systematic review and meta-analysis of randomized controlled trials. Am J Med 116: 
682-692, 2004. 
68. Thompson PD, Buchner D, Pina IL, Balady GJ, Williams MA, Marcus BH, Berra K, Blair 
SN, Costa F, Franklin B, Fletcher GF, Gordon NF, Pate RR, Rodriguez BL, Yancey AK, and 
Wenger NK. Exercise and physical activity in the prevention and treatment of atherosclerotic 
cardiovascular disease: a statement from the Council on Clinical Cardiology (Subcommittee on 
Exercise, Rehabilitation, and Prevention) and the Council on Nutrition, Physical Activity, and 
Metabolism (Subcommittee on Physical Activity). Circulation 107: 3109-3116, 2003. 
69. Thompson WR, N.F. Gordon, L.S. Pescatello (Eds). American College of Sports Medicine 
Guidelines for Exercise Testing and Prescription. (8th ed.). Baltimore, MD: Lippincott Williams & 
Wilkins 2009. 
70. Tudor-Locke C and Bassett DR. How many steps/day are enough? Preliminary 
pedometer indices for public health. Sports Medicine 34: 1-8, 2004. 
71. Whaley MH, P.B Brubaker, and R.M. Otto (Eds.) American College of Sports Medicine 
guidelines for exercise testing and prescription. (7th ed.). Baltimore, MD: Lippincott Williams & 
Wilkins 2006. 



104 
 

 
 

72. Wilde BE, C.L. Sidman, and C.B. Corbin. A 10,000-step count as a physical activity target 
for sedentary women. . Res Q Exerc Sport 72: 411-414, 2001. 
73. Williams DM, Matthews CE, Rutt C, Napolitano MA, and Marcus BH. Interventions to 
increase walking behavior. Med Sci Sports Exerc 40: S567-573, 2008. 
74. Yohannes AM, Doherty P, Bundy C, and Yalfani A. The long-term benefits of cardiac 
rehabilitation on depression, anxiety, physical activity and quality of life. J Clin Nurs 19: 2806-
2813, 2010. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



105 
 

 
 

APPENDIX A 

 

MEDICAL HISTORY QUESTIONNAIRE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



106 
 

 
 

MEDICAL HISTORY QUESTIONNAIRE 

Innovative Strategies to Increase Physical Activity of Cardiac Patients 
 
 The following questions are designed to obtain a thorough medical history. The 
information you provide will help us to make the best determination about your eligibility 
for this research study.  Please answer all questions and provide as much information as 
you possibly can. This questionnaire, as well as any other medical information you 
provide, will be kept confidential and will not be shared with any unauthorized person or 
organization unless you specifically request us to do so. 
 
 
Date Completed: ____________________________________ 
 
Name:            
 
Street Address:          

City, State, Zip:          

  

Telephone number:  Home (     )__________  Work (     )______________ 

Date of Birth: __________ Age: _____  

  mm-dd-yy 

Sex: M _____  F _____ 

 

Personal Physician's Name: __________________________Phone___________ 

 

 Address:_________________________________________________ 

    

Cardiac Physician's Name: __________________________Phone___________ 

 Address:________________________________________________
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Education 

Last grade completed in elementary or high school: ____________ 

Education completed since leaving elementary or high school: 

   None 

   Vocational School 

   Community or Junior College 

   Four-Year College 

   Graduate School 

   Professional School 

Occupation 

Current occupation or if retired what was your occupation at retirement: ____________ 

Current Family Income (Dollars per year): (check level)  

< $20,000 ___  $20,000-39,999___  $40,000-59,999___  $60,000-79,999___  > $80,000 

___ 

            
  
Marital Status 
   Married    Single, never married 

   Divorced    Separated 

   Widowed 

Living Situation 

   Alone 

   With family member(s) 

   With non-family members(s) 

Do you have any pets? No _____ Yes _____ (please describe) 

            

           

 ___________________________________________________________ 
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Ethnic and Racial Background 

Please place a mark next to the categories below that apply. Please note we request this 

information as different grant funding agencies require this information.  You may 

choose to leave this section blank. 

 

Ethnic Category 

_______ Hispanic or Latino: A person of Cuban, Mexican, Puerto Rican, South or 

Central American, or other Spanish culture or origin regardless of race. 

_______ Not Hispanic or Latino 

 

Racial Category 

_______ American Indian or Alaska Native: A person having origins in any of the 

original peoples of North, Central, or South America and maintains tribal 

affiliation or community. 

_______ Asian: A person having origins in any if the original peoples of the Far East, 

Southern Asia, or the Indian subcontinent including, for example, Cambodia, 

China, India, Japan, Korea, Malaysia, Pakistan, the Philippine Islands, 

Thailand, and Vietnam. 

_______ Black or African American: A person having origins in any of the black racial 

groups of Africa. 

_______ Native Hawaiian or Other Pacific Islander: A person having origins in any of 

the original peoples of Hawaii, Guam, Samoa, or the Pacific Islands. 

_______ White: A person having origins in any of the original peoples of Europe, North 

Africa, or the Middle East.
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Personal Health History 

Have you ever been hospitalized or had surgery?     Yes _____     No _____ 

Please list all hospitalizations and surgeries to the best of your recollection 

Hospitalized for       Age when  

Disease/Operation   Duration   Hospitalized 

             

             

             

             

             

List any disease or illness you have had not listed above (e.g., mumps, measles, broken 

bones, etc.) 

             

           _____ 

             

Are you allergic, sensitive, or intolerant of any foods or nutritional supplements, 

products, or substitutes? Yes___  No___ 

If yes, please describe:           

Are you allergic, sensitive, or intolerant of any medications? Yes___  No___ 

If yes, please describe:          

Are you allergic, sensitive, or intolerant of latex? Yes___  No___ 

Are you allergic, sensitive, or intolerant of any kind of tape or adhesive? Yes___  No___ 

Are you currently seeing a doctor or other health care provider for any reason? 

 Yes _____     No _____    
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If yes, please explain:  

            

         _____________ 

 ________________________________________________________________ 

Do you have, or have you ever had any of the following conditions? 

Alteration of your ability to remember    Yes _____     No _____ 

Recurring headaches      Yes _____     No _____ 

Recent changes in your vision    Yes _____     No _____ 

Numbness of an arm or leg     Yes _____     No _____ 

Weakness of an arm or leg     Yes _____     No _____ 

Difficulty in speaking or slurred speech   Yes _____     No _____ 

Fainting or dizziness      Yes _____     No _____ 

Difficulty in walking (staggering)    Yes _____     No _____ 

Shortness of breath      Yes _____     No _____ 

Lung or Respiratory Disease     Yes _____     No _____ 

Rheumatism or arthritis     Yes _____     No _____ 

Heart disease       Yes _____     No _____ 

Epilepsy       Yes _____     No _____ 

Tumors       Yes _____     No _____ 

Mental illness       Yes _____     No _____ 

Bleeding or clotting disorders     Yes _____     No _____ 

Risk for infectious diseases     Yes _____     No _____ 

(AIDS, IV drug use, blood transfusions, hemophilia, hepatitis) 

Skin:  rashes, lumps, moles, itching, eczema  Yes _____     No_____ 

Nose, sinuses:  frequent colds, sinus trouble   Yes _____     No _____ 
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nose-bleeds, deviated septum 

Neck lumps, swollen glands, pain or stiffness  Yes _____     No _____ 

Breasts:  lumps, nipple discharge, pain or discomfort Yes _____     No _____ 

 For women:  Date of last mammogram ___________ 

High blood cholesterol     Yes _____     No _____ 

Date of last reading  ______      Value ______ 

Stomach:  chronic indigestion, ulcer, hiatal hernia,  Yes _____     No _____ 

   heartburn, trouble swallowing, vomiting. 

Intestine:  constipation, diarrhea, change in bowel  Yes _____     No _____ 

habits, irritable bowel disorder, colitis, polyps. 

Rectum:  hemorrhoids, bleeding, polyps   Yes _____     No _____ 

Liver, gallblader:  hepatitis, gallstones   Yes _____     No _____ 

Urinary:  frequent urination, urgency, burning,  Yes _____     No _____ 

pain, blood in urine, infection, kidney stones 

Incontinence: Loss of bladder or rectal control  Yes ______   No _____  

Have you ever had any form of cancer, skin or other? Yes _____     No _____      

If yes, what kind:  ______________________________ 

Do you have diabetes mellitus (high blood sugar)?  Yes _____     No _____ 

 If yes, when and what kind of treatment did/do you receive: 

 Insulin _____      Diet _____     Pills _____     No treatment _____ 

Is there a family history of diabetes mellitus?  Yes _____     No _____ 

Have you ever had or been told that you had high blood pressure? 

        Yes _____     No _____ 

 If yes, when and what kind of treatment or medicine did/do you receive:  
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Have you ever had or been told that you had high cholesterol or triglycerides? 

         Yes _____     No _____ 

 If yes, when and what kind of treatment or medicine did/do you receive:  

           

Do you have any other (not mentioned above) chronic illnesses?  

Yes _____     No _____   

If yes, please explain:          

            

            

    

List all the prescribed medications you are currently taking: 

         Medicine       Reason for Medication 

            

            

            

            

             

List all the over-the-counter medications you are currently taking: 

        Medicine       Reason for Medication 
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Specifically, are you currently taking any pain medications, such as Tylenol or Advil, on a 

regular basis? Yes _____ No _____   If yes, how much and how often do you 

consume these medications?  

             

             

Do you have any problems with constipation or diarrhea? Yes _____     No _____ 

If so, how do you usually remedy it?  

             

             

For Females Only 

Do you or have you ever had menstrual problems, vaginal discharge, or irregular 

bleeding. 

 Yes _____     No _____     If yes, please explain: 

            

             

Age of menopause (if applicable):  ________________ 

Type of menopause:     _____ natural      _____surgical     ______ other 

Estrogen replacement: Yes (current)  _____ Yes (past)  _____ No _____      

If yes, please explain:  

            

             

Last PAP smear:           

Number of pregnancies:          

Number of births:           

Type of delivery:           

Your age at time of birth (s):          
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Date of Hysterectomy (if applicable):         

     Reason:            

For Males Only 

Have you ever had prostate problems, hernias, or testicular pain. 

 Yes _____ No _____      

 

If yes, please explain:  

            

             

Dietary Information 

Are you currently taking any vitamins, minerals or health food supplements at least once 

per week on a regular basis?     Yes _____ No _____    

If yes, please describe: 

Supplement   Amount      How often        How long    

 Reason  

            

            

            

    

Are you currently following a special diet (i.e., vegetarian, diabetic, low fat, lactose free)? 

 Yes _____     No _____     If yes, what kind?________________________ 

 Has this diet been prescribed by your health care provider?  Yes ____ No ____ 

Have you had a weight loss or gain in the last 6 months? Yes _____ No _____ 

 If yes, how much?     _____lbs.    Gain _____ Loss _____ (check one) 

How do you describe your appetite?               Poor _____ Fair _____ Good _____ 
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Do you have any food allergies/intolerance?    Yes _____ No _____ 

 If so, please explain:  

            

           

   

Do you drink caffeinated beverages? (coffee, tea, soda)  Yes _____ No _____ 

If yes, how many caffeinated beverages do you drink in an average day?  

______/day 

Do you drink alcoholic beverages?  Yes _____ No _____ 

If yes, how many alcoholic beverages do you consume in an average week? 

______/wk 

Do you have a problem drinking milk or eating dairy products? 

 Yes _____ No _____ 

 

Smoking History 

Do you smoke cigarettes at present?     Yes _____ No _____ 

If yes, how many packs per day? (check one)  less than 1/2 pack _____ 

        1/2 to 1 pack _____ 

        1 to 2 packs _____ 

        more than 2 packs   _____ 

 Do you inhale?      Yes _____ No _____ 

 How long have you been smoking? (check one) less than 1 year_____ 

        1 to 5 years _____ 

        more than 5 years _____ 

Did you smoke cigarettes in the past and quit permanently?     Yes _____ No _____ 

 If yes, how many packs per day did you smoke? (check one)  

less than 1/2 pack _____ 

        1/2 to 1 pack _____ 

        1 to 2 packs _____ 
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              more than 2 packs _____ 

 Did you inhale?          Yes _____ No _____ 

 When did you quit? (check one)   less than 1 year _____ 

        1 to 5 years _____ 

        more than 5 years _____ 

Do you smoke cigars at the present?     Yes _____ No _____ 

 If yes, how many cigars per day? (check one) less than 2 _____ 

         2 to 5 _____ 

         more than 5 _____ 

Did you smoke cigars in the past and quit permanently?  Yes _____ No _____ 

Do you smoke a pipe at present?     Yes _____ No _____ 

 If yes, how many pipefulls do you smoke per day? (check one) 

less than 2 _____ 

2 to 5 _____ 

         more than 5 _____ 

Did you smoke a pipe in the past and quit permanently?   Yes _____ No ____  

 

Exercise History 

Do you participate in a regular exercise program? Yes _____ No _____ 

If yes, please describe the exercise that you usually participate in (e.g., walking, 

running, weightlifting). 
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If you are not currently participating in a regular exercise program, have you participated 

in one in the past? Yes _____ No _____ 

 If yes, when was the last time you participated in the exercise on a regular basis? 

Could you please describe the type of activity that you performed (e.g., walking, 

running, weightlifting). 

             

            

            

How often did you exercise (days/week)? _______ 

At what intensity did you exercise?  Light _______ 

     Moderate _______ 

     Hard _______ 

On days that you did exercise, how long did you usually exercise for 

(hours)?______ 

Have you ever participated in competitive sports (e.g., football, basketball)? 

 Yes _____ No _____ 

If yes, when was the last time that you participated in this sport? _______ 

Could you please list the sport that you played and briefly describe your role 

(e.g., distance runner, outfielder, linebacker) and how many years you 

participated in the sport.        

    _________________________________________ 
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APPENDIX B 

 

 

PHYSICAL ACTIVITY STAGES OF CHANGE QUESTIONNAIRE 
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Staff: Read the instructions to the subject and ask them to respond to the 4 statements [be 

sure they understand the definitions of physical activity (#1&2) and regular physical 

activity (# 3&4) 

 

PHYSICAL ACTIVITY STAGES OF CHANGE 

 

For each of the following statements, please circle Yes or No. Please be sure to read the 

statements carefully. 

 

 Physical activity or exercise includes activities such as walking briskly, jogging, 

bicycling, swimming, or any other activity in which the exertion is at least as intense as 

these activities.  

                                                                             No           Yes 

1. I am currently physically active.                                            0               1 

 

NOTE if they answer YES to #1, do not ask them question 2 

 

2. I intend to become more physically active in the next 6 months.        0               1 

 

NOTE if they answer NO to #1, do not ask them questions 3 and 4 

 

For activity to be regular, it must add up to a total of 30 minutes or more per day and 

be done at least 5 days per week. For example, you could take one 30 –minute walk 

or take three 10-minute walks for a daily total of 30 minutes.  

 

 

3. I currently engage in regular physical activity.                                    0                1 

 

NOTE if they answer NO to #3, do not ask them question 4  

 

4.  I have been regularly active for the past 6 months.                              0               1 

 

 

 

 

 

 

 

 



120 
 

 
 

 

APPENDIX C 

 

 

SELF-EFFICACY QUESTIONNAIRE  
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Confidence (Self-efficacy) 

 

Physical activity or exercise includes activities such as walking briskly, 

jogging, bicycling, swimming, or any other activity in which the exertion is 

at least as intense as these activities.  

Circle the number that indicates how confident you are that you could be 

physically active in each of the following situations: 

 

Scale 

 1= not at all confident 

 2= slightly confident 

 3 = moderately confident 

 4 = very confident 

 5 = extremely confident 

 

1. When I am tired 1  2  3  4  5  
2. When I am in a bad mood 1  2  3  4  5  
3. When I feel I don’t have time 1  2  3  4  5  
4. When I am on vacation 1  2  3  4  5 
5. When it is raining or snowing 1  2  3  4  5 
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APPENDEX D 

 

 

PHYSICAL ACTIVITY MONITOR INSTRUCTIONS & LOG FORM 
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Ball State University / Ball Memorial Hospital  

Strategies to Increase Physical Activity of Cardiac Patients 

- As soon as you wake up each morning, slide both of the physical activity monitors on 
your belt or waistband at the midline of the thigh (if you wear a belt, slide the physical 
activity monitor on the belt, otherwise just slide it on to your waistband, we can provide 
an elastic belt for you to use) – be sure to clip the safety strap to a part of your clothing.   
Place one on the right side and one on the left side. 

- Please do your normal activities while wearing the physical activity monitors. 
- The physical activity monitors should be worn at all times except when swimming, 

showering, or sleeping.  You do not need to do anything to the physical activity monitors 
(like pushing a button), just wear them. 

- If you have any questions please call the Clinical Exercise Physiology Program staff at 
285-1140. 

- Record responses to each of the 3 items below for each day you wear the physical 
activity monitors.  We ask that you wear the physical activity monitors for at least 7 
consecutive days. 

- Bring this log form with you when you return the physical activity monitors to your first 
day of the Cardiac Rehabilitation Program at the Ball Memorial Hospital. 

NAME:       Monitor #:      

Date Removed or left off for 

a period of the day? 

Performed a 

bout of exercise? 

Did any unusual or atypical 

physical activities? 

     YES        NO     YES        NO     YES        NO 

     YES        NO     YES        NO     YES        NO 

     YES        NO     YES        NO     YES        NO 

     YES        NO     YES        NO     YES        NO 

     YES        NO     YES        NO     YES        NO 

     YES        NO     YES        NO     YES        NO 

     YES        NO     YES        NO     YES        NO 

For any items circled YES, please list the date and an explanation.  For example:  

 5/26 – forgot to wear it from 1pm to 3 pm.   

 5/27 – walked on the Cardinal Greenway for 60 minutes 

 5/28 – participated in an adult vs. kids soccer game for 45 minutes 

            

 ________________________________________________________________________ 
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APPENDIX E 

 

MOTIVATIONAL NEWSLETTERS 
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