
 
 

 
 
 

 
THE EFFECT OF A CULTURALLY RELEVANT CARDIOVASCULAR HEALTH 

PROMOTION PROGRAM ON RURAL AFRICAN AMERICANS  

by 

Laurie S. Abbott 

 
 
 
 
 
 

 
 

A Dissertation Submitted to the Faculty of  

The Christine E. Lynn College of Nursing  

In Partial Fulfillment of the Requirements for the Degree of  

Doctor of Philosophy 

 
 

 
 
 
 
 
 
 
 

Florida Atlantic University 
 

Boca Raton, Florida 
 

December 2015 
 
 



ii 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Copyright 2015 by Laurie S. Abbott 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
  



iv 

 
 

 
 

 
ACKNOWLEDGEMENTS 

 
 This dissertation work has been a culmination of efforts provided by my 

dissertation committee, family, friends, and community partners.  My utmost thanks and 

respect is given to my dissertation committee chairperson and mentor, Dr. Christine 

Williams, for her expert guidance and assistance regarding my research activities, 

publication efforts, academic pursuits, and socialization in the role of the nurse scholar.  I 

would also like to extend my gratitude to Dr. Karethy Edwards for her valuable 

contributions as a member of both my comprehensive exam and dissertation committees.  

My appreciation is offered to Dr. Sareen Gropper and Dr. Elizabeth Slate for serving as 

expert dissertation committee members.  Special thanks to Dr. David Newman for his 

assistance and special knack of explaining statistics and making them seem easy, Dr. 

Patricia Liehr for early official mentoring, Dr. Savina Schoenhofer for early unofficial 

mentoring, and Dr. John Lowe for his wisdom and insightful research advice.  I would 

also like to recognize the dean of the Florida Atlantic University Christine E. Lynn 

College of Nursing, Dr. Marlaine Smith, the faculty, and administrative staff for 

exemplifying the caring philosophies of the college while leading, guiding, educating, 

assisting, and working behind the scenes.  I also thank my fellow doctoral classmates for 

sharing our journeys. 

 My family and friends have been instrumental in my academic success through 

their unfailing support and sacrifices.  I thank my husband, Rick, for his support and 

encouragement, and especially for understanding when dinner was a “Fend for yourself.  



v 

I’m going to a church” kind of evening.  I also appreciate my children, Jennifer, Rebecca, 

Andrew, and Rachel for cheering me on and being overwhelmingly amazing kids who I 

am so proud of!  Thanks to my brother, Darren, and friend, Kelly, for encouraging and 

believing in me.  Last, but not least, thanks to my mother and friend, Lynn, for listening, 

understanding, and being a role model who has taught me so much and instilled within 

me a passion for public health. 

 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



vi 

 
 
 

 
 

ABSTRACT 
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Title:   The Effect of a Culturally Relevant Cardiovascular Health 

Promotion Program on Rural African Americans  
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Dissertation Advisor:  Dr. Christine L. Williams 
 
Degree: Doctor of Philosophy 
 
Year: 2015 
 

 

Health disparities among rural African Americans include disproportionately 

higher morbidity and mortality rates associated with cardiovascular disease.  

Interventions designed to decrease cardiovascular risk can potentially improve health 

outcomes among rural, underserved communities. The purpose of this study was to test 

the effect of a cardiovascular health promotion intervention among rural African 

Americans.  An experimental study randomized by church clusters was done in two rural 

counties in northern Florida.   A total of 229 participants, 114 in the intervention group 

and 115 in the control group, were recruited from twelve rural African American 

churches.  The pretest-posttest design included instruments chosen to measure 

cardiovascular health habits and knowledge as well as changes in produce consumption, 

dietary fat intake, and exercise using the major components of the Integrated Model of 

Behavioral Prediction:  intentions, norms, attitudes, and self-efficacy.   



vii 

Linear mixed model was the statistical test used to detect the program effects.  

Participants who received the intervention had significant increases in scores for the 

cardiovascular health habits (p < .01) and health knowledge (p < .01) variables compared 

with the control group.  There were also significant group differences regarding 

intentions to increase produce consumption (p < .01) and reduce dietary fat intake  

(p < .01). The cardiovascular health program was associated with other statistically 

significant results including produce consumption attitudes (p = .01) and norms (p < .01), 

dietary fat attitudes (p = .04) and norms (p < .01), and exercise attitudes (p < .01). There 

were also significant results found for perceived behavioral control/self-efficacy 

regarding increasing produce consumption (p < .01), reducing dietary fat intake (p = .03), 

and increasing exercise (p = .01).  Compared to the control group, the cardiovascular 

health promotion intervention was effective in fostering positive health effects for most 

of the variables measured.  The findings supported the theoretical framework used for 

guiding the study, the Integrative Model of Behavioral Prediction.   Nurse-led health 

promotion interventions within church settings can be effective means for reducing 

overall cardiovascular risk and health disparities among rural African American 

populations.   
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CHAPTER ONE:  INTRODUCTION 
  

 Cardiovascular disease (CVD) is the primary cause of death in the United States 

for most ethnic groups:  African Americans (23.8%), American Indians (18.4%), 

Hispanic (20.9%), and Whites (23.6%) (CDC, 2015).  According to the national mortality 

rate data reported by the American Heart Association, 31.9% of all deaths (787,650 out 

of 2,468,435 in 2010) were caused by CVD, and approximately one third (34%) were 

younger than 75 years of age (Go et al., 2014).  Cardiovascular disease affects both men 

and women and is a major contributor to increased morbidity and mortality across all 

racial and ethnic groups.  According to Go et al. (2014), mortality rates from CVD were 

higher for Black males (369.2 per 100,000) than White males (278.4 per 100,000), and 

the rates were similarly higher for Black women (260.5 per 100,000) compared with 

White women (192.2 per 100,000).  These racial differences in cardiovascular disease 

health outcomes and loss of life merit scrutiny and intervention.  

Research Problem 

 CVD is the major cause of death for all racial and ethnic groups living in the 

United States including African Americans.  The American Heart Association reported 

that 44.4% of African American men and 48.9% of African American women were 

diagnosed with CVD in 2010 (Go et al., 2014).  Factors associated with individual 

behaviors, social determinants of health, and cultural influences affect African Americans 

and contribute to chronic conditions such as hypertension and diabetes that exacerbate 

health disparities associated with CVD (Go et al., 2014).  The greater the number of 
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cardiovascular disease risk factors that increase the likelihood of developing CVD, the 

higher the lifetime risk of being diagnosed with cardiovascular disease (Berry et al., 

2012).   Reduction of risk factors is critical for reducing health disparities associated with 

chronic diseases such as cardiovascular disease. 

 The United States Department of Health and Human Services (HHS) Healthy 

People 2020 (2015a) national objectives include reducing deaths associated with 

cardiovascular disease resulting from uncontrolled hypertension, myocardial infarction, 

and stroke.  The national objective of improving cardiovascular health involves 

prevention of the modifiable risk factors of cardiovascular disease such as 

hypercholesterolemia, increased sodium intake, hypertension, tobacco use, physical 

inactivity, and obesity (HHS Healthy People 2020, 2015a). Decreasing cardiovascular 

disease would ideally involve prevention of these risk factors prior to occurrence of 

active disease (Berry et al., 2012).    

 Because of remote geographical location, rural communities including 

underserved minority and ethnic populations are often more affected by unemployment, 

poverty, lack of insurance, and greater distances for health care services than urban areas 

(Logan, Guo, Dodd, Muller, & Riley, 2013).   Similar to national cardiovascular disease 

statistics, a survey of a rural population done in northern Florida counties revealed that 

African American men (11.7%) had the highest prevalence of overall cardiovascular 

disease, defined as having at least one condition of heart attack, heart failure, or stroke 

(Logan et al., 2013).  The second highest rate occurred among White men (10.2%) 

(Logan et al., 2013).   Rates of cardiovascular disease were also higher among African 

American women (7.9%) than White women (5.7%) in the rural geographical location 
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(Logan et al., 2013).   The survey of the rural northern Florida data also revealed that 

stroke prevalence was much higher among African American men (6.2%) than White 

men (4.3%), White women (3.4%), and African American women (2.5%) (Logan et al., 

2013).  Similarly, heart failure rates were higher for African American men (5.2%) than 

White men (3.9%) and African American women (5.8%) compared with White women 

(2.4%) (Logan et al., 2013). 

A study by Hamner and Wilder (2008) reported that rural women, especially 

those without health insurance, in a southeastern setting had inadequate knowledge about 

cardiovascular disease and risk factors.  Persons having less income, full-time 

employment, lack of insurance, or being insured by Medicaid or Medicare, had higher 

risk for cardiovascular disease (Hamner & Wilder, 2008).  The findings were that the 

women who participated in the study, described as both White (n = 70) and African 

American (n = 41), incorrectly believed they had one risk factor instead of the actual 

measure of at least three (Hamner & Wilder, 2008).  Like rural women, rural men have 

greater risk for cardiovascular disease.  When compared with urban men, rural men were 

more than twice as likely (2.6) to have two or more risk factors for cardiovascular disease 

(Quarells et al., 2012).  These factors may be associated with lack of knowledge 

regarding current concepts about cardiovascular health.  Other rural factors may include 

barriers to exercise such as walking, conflicting family responsibilities, and lack of 

family support (Perry, Rosenfeld, & Kendall, 2008). 

 Research is needed to discover effective health promotion strategies that increase 

the intentions of rural African Americans to follow health guidelines for reducing 

cardiovascular disease.  There are gaps in knowledge regarding effective, community-
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based approaches that reduce unnecessary hospitalization, morbidity, and premature 

death resulting from cardiovascular disease.  This study contributes to knowledge 

regarding the effect of a culturally relevant, evidence-based intervention on health 

behaviors for this population.  It provides a potential avenue for active participation by 

nurses in health disparity efforts targeting cardiovascular disease among African 

Americans living in rural areas.   

Theoretical Framework 

 The theoretical framework that guided the study was a reasoned action approach 

named the Integrated Behavioral Model and later renamed the Integrative Model of 

Behavioral Prediction (IM).  The theory is an integrated model composed of major 

components of other theories including the Theory of Reasoned Action, Health Belief 

Model, and Social Cognitive Theory (Fishbein & Yzer, 2003).  The development of the 

theory was a response to a recommendation by the Institute of Medicine for an integrated 

theoretical model effective for the communication of health messages targeting health 

behaviors (Montano & Kasprzyk, 2008).   The Theory of Reasoned Action (attitude and 

subjective norm) was enhanced by adding a third component (perceived control) from the 

Theory of Planned Behavior (Montano & Kasprzyk, 2008). 

 The major tenet of the model is that behaviors people display are associated with 

and can be predicted by the fundamental beliefs about that behavior (Fishbein & Yzer, 

2003; Fishbein, 2008).  The determinants of behavior included in the model are:  a) 

beliefs about the behavior (attitude), b) societal norms and beliefs and motivation (norm), 

and c) efficacy beliefs (self-efficacy).  These determinants explain and predict intentions 

to adopt health behaviors (Fishbein, 2000; Fishbein & Yzer, 2003).  Skills serve as 
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moderators that enhance the intention-behavior link especially when environmental 

barriers are reduced or eliminated (Fishbein, 2000).  When addressed in health 

interventions, these components increase the likelihood that the intentions will influence 

the desired behavior (Yzer, 2012).  According to Fishbein (2000), intentions are 

representative of the motivational forces that lead to the performance of an attainable 

health behavior.  Attitudes concerning a health behavior influence intentions to make 

recommended health promotion changes. 

 Fishbein (2000) stated that the Integrative Model of Behavioral Prediction is 

applicable to a population when the theory is appropriately applied because the 

components of the model are present in any culture.  Clearly and specifically defining the 

recommended health behavior in intervention messages facilitates correct interpretation 

of the information by the recipients (Yzer, 2012).   Knowledge regarding how to 

implement the health behavior is also an important concept in the model.  Fishbein 

(2000) argued that individuals who have developed strong intentions for performing 

certain health behaviors are more likely to succeed if the abilities and skills for carrying 

out the intention are also present.  Interventions targeting skills building are appropriate 

(Fishbein, 2000) because, as the model explains, having necessary skills (competence) 

increases health behavior acquisition (Yzer, 2012).   The assumptions of the model are 

that intentions will predict behavior when people have the necessary skills and 

knowledge to act on the intentions without environmental barriers (Yzer, 2012). 

 The model (Figure 1) lists external or background variables that influence 

individual beliefs:  demographic data, culture, socioeconomic factors, and individual 

differences (Fishbein, 2000).  Media was later added to the model (Fishbein & Yzer, 
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2003; Yzer, 2012).  Serving as the background for personal perceptions, these variables 

indirectly influence all three aspects of the next layer of determinants of health intentions: 

a) influences of beliefs and outcome evaluations on attitudes, b) normative beliefs and 

motivation to comply as a precursor to perceived norm, and c) efficacy beliefs preceding 

self-efficacy (Fishbein, 2000; Fishbein & Yzer, 2003; Yzer, 2012; Fishbein, 2008).  

These psychosocial variables can vary by the perceptions of the health behavior in 

context with the cultural beliefs and values of the targeted population (Fishbein, 2000). 

Individual intentions may be facilitated by skills or impeded by environmental barriers 

and constraints (Fishbein, 2000; Yzer, 2012). 

 

 

Figure 1.  Integrated Model of Behavioral Prediction (Fishbein, M., & Capella, 2006). 
Reproduced with permission from John Wiley and Sons Copyright Center (Appendix G). 
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Attitude  

 Attitude is defined as the individual evaluation concerning the feasibility of 

implementing a recommended health behavior (Fishbein, 2000; Yzer, 2012).  A behavior 

regarded as favorable and beneficial is more likely to result in engagement of a 

recommended lifestyle changes than one deemed unfavorable (Fishbein, 2000; Yzer, 

2012; Montano & Kasprzyk, 2008).   The measurement of beliefs concerning perceived 

positive and negative aspects of adopting a recommended health behavior facilitates 

understanding about the likelihood of intentions to actually engage in the health behavior 

(Yzer, 2012).     

Perceived Norm (Injunctive and Descriptive) 

 Perceived norms include individual perception of what should be done and what 

others are doing in relation to a health behavior (Fishbein, 2000; Yzer, 2012).  Motivation 

to comply is an integral element of normative influences associated with health behavior 

intentions (Fishbein, 2000).  Perceived norms include a) injunctive norms, social support 

surrounding healthy behavior choices, and b) descriptive norms, the extent others 

perform the health behavior (Yzer, 2012; Montano & Kasprzyk, 2008).  Normative 

beliefs are associated with the approval and disapproval of others regarding the adoption 

of a recommended health behavior (Yzer, 2012).  

Self-efficacy and Perceived Behavioral Control 

 Self-efficacy is the belief a person has in his or her ability to perform the 

recommended health behavior despite manageable obstacles (Fishbein, 2000; Yzer, 

2012).  The self-efficacy term used in the Integrative Model of Behavioral Prediction is 

an important behavioral change condition that encompasses belief in personal ability and 



8 

capability of attaining a desired goal (Bandura, 1977).   Self-efficacy and perceived 

behavioral control (PBC) are similar terms often used interchangeably (Fishbein & 

Capella, 2006).  Other sources differentiate between the two terms (Montano & 

Kasprzyk, 2008).  The success of an intervention is directly related to a person’s beliefs 

about intrinsic, personal control over a particular health behavior (Montano & Kasprzyk, 

2008).  Eliciting responses about factors that challenge or facilitate adoption of a 

potential health behavior is a means for exploring individual self-efficacy beliefs (Yzer, 

2012).  

Intention-Behavior 

 The Integrative Model of Behavioral Prediction maintains that intentions predict 

behavior.  Interventions designed to change an intention-behavior relationship are 

dependent on both intentions and behaviors.  If intentions to engage in health behaviors 

have not been formed, interventions should target the three preceding variables:  attitude, 

perceived norm, and self-efficacy (Fishbein, 2000).  Existing individual health behavior 

intentions not yet translated into health behaviors can be facilitated by interventions that 

build necessary skills and reduce environmental constraints (Fishbein, 2000; Yzer, 2012; 

Fishbein & Yzer, 2003).  Interventions should be evidence-based and tested for 

effectiveness on the targeted population prior to implementation (Fishbein, 2008).  

Effective interventions targeting attitudes, norms, and self-efficacy variables facilitate the 

prediction of intentions as precursors of the health behavior (Fishbein, 2000; Yzer, 2012).  

Including health messages as a component of an intervention influences participant 

understanding and beliefs about performing healthy behaviors (Yzer, 2012).  
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Skills 

 Skills determine whether the health behavior is able to be performed.  Skills 

encompass the knowledge necessary for performing the behavior.  Without the needed 

skills, intentions are less likely to be translated into actual health behaviors (Yzer, 2012).  

For example, a diabetic may have the intention to comply with recommended medication 

and insulin regimens, but if skills for checking blood sugar and self-injecting insulin are 

lacking, the likelihood of success is reduced (Yzer, 2012).  Having the necessary 

information to perform a health behavior is associated with the ability to competently act 

on the health intention and perform the recommended behavior (Fishbein, 2008).   

Environmental Constraints 

 The theory predicts that environmental constraints are barriers of the translation 

of health intentions into behavioral actions (Yzer, 2012).  Similar to skills, the intention 

must be present for environmental constraints to be considered problematic.  Just as skills 

are necessary to change health behavior, environmental constraints must be reduced or 

eliminated to increase the likelihood of behavior change.  If environmental constraints 

impede progress, the focus of an intervention would involve removal of barriers 

(Fishbein, 2000; Yzer, 2012).   The diabetic in the previous example must be able to 

obtain the test strips, insulin, and syringes to facilitate compliance with the prescribed 

diabetic treatment regimen.  Removing the environmental constraint increases the 

likelihood of transfer of intention into behavioral action (Yzer, 2012).   

Purpose and Research Questions 

 The purpose of the study is to determine the effect of a culturally relevant 

cardiovascular health promotion intervention on health behaviors, knowledge, and 
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intentions of African Americans to engage in recommended cardiovascular health 

behaviors.  The intervention targets multiple risk factors for cardiovascular disease. 

1. Does a culturally relevant cardiovascular health promotion intervention improve 

cardiovascular health habits and increase cardiovascular health knowledge from 

pretest to posttest?   

2. Does a culturally relevant cardiovascular health promotion intervention increase 

intentions of rural African Americans to consume more produce, reduce dietary 

fat intake, and exercise more often?  

3. Does a culturally relevant cardiovascular health promotion intervention positively 

affect attitudes and norms of rural African Americans regarding increasing 

produce consumption, reducing dietary fat intake, and increasing exercise? 

4. Does a culturally relevant cardiovascular intervention positively affect PBC/self-

efficacy of rural African Americans concerning increasing produce consumption, 

reducing dietary fat intake, and increasing exercise? 

Significance of the Study 

 The Center for Disease Control (CDC) lists cardiovascular disease, cancer, and 

stroke as the three leading causes of death that are more prevalent among African 

Americans than any other racial or ethnic group (CDC, 2015). African Americans have 

disproportionately worse health outcomes and increased mortality associated with 

cardiovascular disease.  African Americans living in rural areas are often underserved.  

Eliminating minority health disparities involves active, purposeful efforts toward 

improving health outcomes.  Health promotion is an important role of nursing especially 

for underserved communities including rural areas.  Testing an evidence-based 
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cardiovascular health promotion intervention specially tailored for African Americans 

can potentially increase intentions to perform recommended cardiovascular health 

behaviors.  The use of the Integrative Model of Behavioral Prediction framework 

provides a theoretical foundation that grounds the study and potentially contributes to the 

success of the intervention (Fishbein, 2000).  If the intervention is found to be effective, it 

can be implemented within other rural communities and potentially reduce cardiovascular 

health disparities. 

Connection to Caring Science  

 Attaining health equity involves caring as a unique role and contribution of 

nursing (Smith, 2007). Watson’s (2013) theory is useful for understanding the essence of 

nursing as caring for individuals experiencing differences in health outcomes.  Falk-

Rafael (2000) developed a framework relevant for public health nursing using Watson’s 

caring theory.  Nursing has historically provided health promotion and disease prevention 

in diverse settings including hospitals, homes, schools, and communities (Falk-Rafael, 

2000).   The work of public health nursing entails influencing individual health behaviors 

that impact community health and improve outcomes (Falk-Rafael, 2000).    

Strengths of Rural African Americans and Implications for Health 

Historical literature can illuminate the origins of culture as a means for 

understanding the dynamics of modern societies.  Similar to those of European descent, 

people who came to the United States from Africa differed in culture, religion, and social 

identity (Allison, 1999).  The cultural experiences of living in different parts of the 

country guided community and social group cultural development, and religious 

influences, particularly Islam and Christianity, facilitated social bonds (Allison, 1999).  
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  Culture has a role in every aspect of life including wellness, illness, and the ability 

to accept the message of lifestyle interventions and change health behaviors.  Spirituality 

and faith are important aspects of African American culture, and attitudes regarding 

contagious and imitative magic may also influence cultural health beliefs (Campinha-

Bacote, 2009).  The diverse intra-cultural variations among African Americans 

discourage generalization of individual beliefs to an entire cultural group (Campinha-

Bacote, 2009).   The importance of family and heritage is typically signified by cultural 

preferences for using for titles and family surnames in communication (Campinha-

Bacote, 2009).    

   Different cultural and ethnic groups have inherent strengths that facilitate the 

development of important community resources including social capital, collective 

efficacy, and resilience.  Social capital consists of the social relationships and collective 

sharing of resources among community groups that increase the likelihood of health and 

wellness among members (Dean & Gilbert, 2009).   Collective efficacy is defined as the 

ability of a group to gather resources in response to the need of one or more fellow 

members (Dean & Gilbert, 2009).  Dean et al. (2014) concluded that social capital and 

collective efficacy among African American women positively impacted health 

promotion and illness prevention behaviors.  Resilience is defined as the ability to 

maintain well-being despite adverse conditions (Robertson & Cooper, 2013).  Todd and 

Worell (2000) reported that low-income African American women were more likely to 

develop resilience during life stress and adversity by receiving social support and 

comparing oneself with others.    
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Definitions of Key Terms 

 The purpose of the study was to test whether an educational, culturally relevant 

cardiovascular health promotion intervention increased intentions of rural African 

Americans to engage in cardiovascular health behaviors.  Defining the key terms 

delineates the meanings of the more frequently used concepts:  cardiovascular health, 

cardiovascular disease, health disparities, health promotion, and rural.   

Cardiovascular Health 

 Cardiovascular health is associated with increased longevity and quality of life as 

well as decreased morbidity and mortality from cardiovascular disease events. The 

American Heart Association delineated the construct of ideal cardiovascular health as 

more likely when individuals engage in the four recommended cardiovascular health 

behaviors:  a) abstinence from smoking, b) attainment and maintenance of ideal (18.5-25 

kg/m2) body mass index (BMI), c) regular exercise, and d) heart healthy dietary patterns 

(Lloyd-Jones, 2010).  Positive health factors that should be present for cardiovascular 

health are a) lack of smoking, b) healthy ranges of cholesterol (< 200 mg/dL), c) no 

evidence of hypertension or prehypertension (< 120/ <80 mm Hg), and d) no previous 

diagnosis of diabetes mellitus or cardiovascular disease such as coronary artery disease, 

stroke, and heart failure (Lloyd-Jones et al., 2010). 

Cardiovascular Disease (CVD) 

The American Heart Association (AHA, 2014) delineated CVD as a group of 

conditions affecting the heart and blood vessels.  Many of the problems associated with 

cardiovascular disease include atherosclerosis, a build-up of plaque within artery walls 

and subsequent tissue remodeling, causative of narrowing of the arteries (AHA, 2014).  
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The narrowing can progress to the extent that it blocks the flow of blood in the arteries 

supplying blood to the heart causing a myocardial infarction (MI) and brain triggering a 

stroke (AHA, 2014).  Other types of cardiovascular disease include problems with heart 

valves and arrhythmias. 

Health Disparities  

 Health disparities are defined as differences in health outcomes experienced by 

some populations including racial and ethnic minorities, religious sects, people having 

lower socioeconomic status and social disadvantage, those isolated by geographical 

location, and persons having mental or physical disabilities (Braveman, 2010; HHS, 

Healthy People 2020, 2015b).  Social disadvantage refers to lower social gradient and 

inability to obtain goods, services, and housing (Braveman, 2014).   Stratification by race, 

ethnicity, religion, and any other characteristics contribute to disenfranchisement from 

mainstream society and worse health outcomes (Braveman, 2014).   

 The definitions of health disparities and health inequities were differentiated 

according to premises of basic human rights, ethics, and social justice (Braveman, 2014).   

Health disparities are avoidable and unjust differences in health often associated with 

geography, marginalization, discrimination and lower group placement in social 

hierarchy (Braveman, 2010).  Health equity has a different meaning and includes general 

principles of social justice surrounding eliminating health disparities and impacting 

fundamental upstream contributory causes of health differences (Braveman, 2014).   For 

example, a faulty understanding of the meaning of a health disparity could be that 

athletes typically have greater numbers of injuries than the general population.    
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Health Promotion 

Health promotion is described as health education, resource coordination, and 

disease prevention that enhance the health of individuals, families, communities, states, 

and nations (Maville, 2013). The promotion of health can potentially reduce health 

disparities associated with various acute and chronic diseases including cardiovascular 

disease.  Health promotion is a basic nursing responsibility that involves health education 

concerning avoiding illness, maximizing health, and improving quality of life (Huerta, 

2013).   Through advocacy and caring, nursing is capable of detecting health 

requirements, developing strategies that increase the probability of improved health 

outcomes, and bridging gaps between health needs and resources (Huerta, 2013).    

Culturally Relevant 

 Cultural relevance is based on the premise that culture is a socialization process 

that involves passing down traditions, understandings, and knowledge from older to 

younger generations (Irvine, 2010).  Education that is culturally relevant builds upon 

these components inherent within the particular culture and expands them by relating 

them to the new concepts, ideas, and information (Irvine, 2010).  

Rural 

 The United States Census Bureau has no distinct definition of rural geographical 

location.  The descriptions of rurality are described in the proximity of these areas to 

greater populated urban areas.  Rural is defined as territories outside of urban areas, 

having 50,000 or more people, and urban clusters having 2,500 people but less than 

50,000 (United States Census Bureau, 2015).   
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Assumptions 

 A primary assumption is that people typically have some knowledge about 

cardiovascular disease, risk factors that increase incidence, and strategies to decrease 

personal risk.  A second assumption is that most people desire health and will have 

varying degrees of intentions to engage in healthy lifestyle behaviors prior to 

participation in the study.  A third assumption is that it should not be presumed that 

underserved populations always have the knowledge and skills necessary for 

implementing cardiovascular health promotion behaviors. 

Summary 

Cardiovascular disease is a major problem in the United States regardless of racial 

and ethnic group.  However, the mortality rates are much higher for African Americans 

signifying the presence of health disparities among this population.  A cardiovascular 

health promotion intervention that is culturally relevant for African Americans may 

reduce the lifestyle risk factors.  The Integrated Model for Behavioral Prediction provides 

a framework for understanding determinants that influence health intentions and 

subsequent behaviors.  Descriptions of the major determinants that directly influence 

intentions are defined and described.  Cultural aspects of diverse groups affect health.   

Key terms discussed in the dissertation are defined. 
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CHAPTER TWO:  LITERATURE REVIEW 

 The second chapter includes a literature review of topics surrounding health 

disparities and cardiovascular disease.  Conditions such as hypertension, stroke, coronary 

artery disease, and heart failure are common types of cardiovascular disease discussed in 

this chapter.  Multiple risk determinants including obesity, diet, exercise, and smoking 

are discussed.  Information about health interventions especially designed to reduce risk 

for cardiovascular disease morbidity and mortality is also included.    

Health Disparities 

 The study of health disparities often depicts unfavorable and unfair outcomes 

when comparing one population with another.  Analyzing racial and ethnic differences in 

health outcomes provides information necessary for advancing health equity.  Individual, 

social, and economic determinants of health contribute to cardiovascular health 

disparities for minorities including African Americans.   Lower socioeconomic status, 

racial discrimination, and disproportionate incarceration rates affecting African American 

men increase the risk for poorer health outcomes and health disparities (Xanthos, 

Treadwell, and Holden, 2010).  Internalized chronic stress exacerbated by socioeconomic 

disadvantage and lack of resources can trigger biological, physical responses including 

premature aging and cardiovascular disease.  For example, African Americans 

biologically age more than three years faster than Whites creating a pathway that 

increases the risk of dying prematurely from cardiovascular disease and cancer (Levine & 

Crimmins, 2014).    
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Cardiovascular Disease 

 Cardiovascular disease is an umbrella term that includes multiple cardiac and 

vascular health complications such as hypertension, coronary artery disease, 

cerebrovascular accident (CVA), and heart failure (CDC, 2015).  Individual factors 

including obesity, diabetes, unhealthy diet, lack of exercise, and tobacco use and social 

factors such as poverty, discrimination, and stress increase the risk for cardiovascular 

disease (CDC, 2015).  For example, a study concluded that decreased cardiovascular 

fitness and abdominal obesity are independent risk factors strongly associated with 

cardiovascular disease (Ekblom-Bak, Hellenius, Ekblom, Engstrom, & Ekblom, 2009).  

Subjects who smoked, were older and not physically fit had an increased incidence of 

cardiovascular disease despite waist circumference (Ekblom-Bak et al., 2009).  In 

comparison, male and older subjects who were overweight or obese had higher risk 

regardless of fitness level (Ekblom-Bak et al., 2009).  Reducing mortality associated with 

cardiovascular disease, reducing years of potential life lost, and improving quality of life 

requires targeting these risk factors and changing the course of disease development 

(Artinian et al., 2010).   The national goals listed by the American Heart Association 

include both improving the cardiovascular health of all American people and reducing 

mortality from stroke and cardiovascular disease by 20% (Lloyd-Jones et al., 2010).    

Hypertension 

 Hypertension is a chronic condition afflicting 33% of all adults in the United 

States (Go et al., 2014).   High blood pressure (hypertension) is diagnosed in untreated 

individuals following a systolic measurement greater than or equal to 140 mm Hg or a 

diastolic measurement greater than or equal to 90 mm Hg (Landsberg et al., 2013).  The 
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presence of hypertension increases the risk of many cardiovascular diseases including 

coronary artery disease, cerebrovascular disease, and heart failure (Landsberg et al., 

2013).  Hypertension is more prevalent among older adults than younger persons and is 

more common among people having lower income, less education, and sub-optimal 

employment conditions (Wang et al., 2014).   

Women are often underrepresented in research studies investigating 

cardiovascular disease (Worrall-Carter, Ski, Scruth, Campbell, & Page, 2011).  African 

American women (40%) are almost three times more likely to die from complications 

related to hypertension than White women (14.9%) (Sutherland, 2013).  A study revealed 

that lack of adequate income and health insurance were barriers to a prescribed 

cardiovascular treatment plan and healthy lifestyle choices for hypertensive, rural African 

American women (Ford, Kim, & Dancy, 2009).  African Americans may not receive 

diagnosis and care for hypertension until the condition has progressed and caused damage 

to internal organs such as the kidneys (Moulton, 2009; Sharma, Colvin-Adams, & Yancy, 

2014).  Hypertension can be difficult to control using only healthy lifestyle strategies 

without medical management.  Coulon, Wilson, and Egan (2013) reported that neither 

neighborhood walkability nor social support lowered the blood pressure of the African 

American subjects.   

Coronary Artery Disease 

 Hypertension increases the risk for coronary artery disease (Landsberg et al., 

2013).  Coronary artery disease is a disease of the heart and the blood vessels supplying 

oxygenated blood and nutrients to the heart (Holligan et al., 2012).  Responsible for 

claiming the lives of 379,559 Americans, coronary artery disease is the most common 
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type of CVD (Go et al., 2014; CDC, 2015).  Coronary artery disease is caused by 

narrowing of the coronary arteries resulting from atherosclerosis, an accumulation of 

plaque that narrows the coronary arteries (CDC, 2015; Holligan et al., 2012).  A plaque 

may rupture creating a blood clot that blocks the flow of oxygen to the heart (heart 

attack) or the brain (stroke) (Holligan et al., 2012). Atherosclerosis is associated with 

modifiable and non-modifiable risk factors that increase risk for a cardiovascular event.  

Non-modifiable risks are age, sex, family history, and race/ethnicity (Holligan et al., 

2012).  Modifiable risks include weight, lipid profile (cholesterol, low-density lipoprotein 

or LDL and high-density lipoprotein or HDL), blood pressure, glycemic control, exercise, 

smoking, diet, and stress (Holligan et al., 2012). 

 Coronary artery disease affects both men and women of all racial and ethnic 

groups, but cardiovascular health disparities exist and disproportionately burden African 

American men and women.  A study conducted by the National Institutes of Health, 

National Heart Lung, and Blood Institutes reported that among adults between the ages of 

35 to 84, African American men (5.6 per 1,000) and women (3.8 per 1,000) were more 

likely than White men (3.6 per 1,000) and women (2.1 per 1,000) to have a fatal 

myocardial infarction (Go et al., 2014).   

Cerebrovascular Accident (CVA) 

Ischemic and hemorrhagic stroke are two sources of CVA.  An ischemic stroke is 

caused by the blockage of blood flow to the brain from an atherosclerotic plaque or a 

cerebral thrombosis (Holligan et al., 2012).  A hemorrhagic stroke is caused by breaking 

of a blood vessel and uncontrolled cerebral hemorrhaging (Holligan et al., 2012).  

Hypertension is the main risk factor that increases the risk for CVA (Landsberg et al., 
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2013).  Each year, approximately 795,000 Americans of all racial and ethnic groups are 

diagnosed with ischemic or hemorrhagic stroke (Go et al., 2014).  Deaths resulting from 

ischemic stroke have decreased for Whites as a result of interventions designed to reduce 

cardiovascular risk factors including hypertension, diabetes, smoking, and increased 

blood cholesterol concentration (Go et al., 2014).  The rate of CVA has not decreased for 

African Americans who are twice as likely as Whites to have a first stroke, and death 

rates from CVA were higher for African American men (56.6) and women (49.6) than the 

general population (39.1) (Go et al., 2014). 

Heart Failure 

Hypertension increases the risk for heart failure (Landsberg et al., 2013).  In 2010, 

279,098 deaths in the United States were attributed to heart failure (Go et al., 2014).  

Heart failure has become known as an emerging epidemic having increased survival 

rates, prevalence of the condition, and increased incidence (Roger, 2010).  Heart failure is 

defined as an impaired ability of the ventricles of the heart to pump blood because of 

inadequate filling or ejection of blood (Roger, 2010).  The major symptoms of heart 

failure include distention of the veins of the neck, enlarged heart, pulmonary edema, heart 

gallop, ankle edema and tachycardia (Roger, 2010).   

The incidence of heart failure is disproportionately higher among African 

Americans, and the occurrence of the condition is typically coexistent with hypertension, 

obesity, and chronic kidney disease as predictive precursors (Bibbins-Domingo et al., 

2009; Sharma, Colvin-Adams, & Yancy, 2014).   African Americans are more likely to 

develop heart failure at an earlier age resulting from conditions such as hypertension, 

diabetes, left ventricular hypertrophy, diabetes, and coronary heart disease, and they 
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respond differently to many heart failure medications and treatments (Sharma, Colvin-

Adams, & Yancy, 2014).  Social and economic influences including lower socio-

economic status and neighborhood built environment factors exacerbate and worsen 

cardiovascular health outcomes (Sharma, Colvin-Adams, and Yancy, 2014). 

Associative Factors common with Cardiovascular Disease 

 Cardiovascular disease is often clustered with other health issues such as diabetes 

and obesity that can increase the risk of disease development and exacerbation.   

Diabetes 

 Diabetes is becoming a prevalent chronic disease in the United States especially 

among younger populations.  Individuals diagnosed with diabetes comprise 8.3% of the 

total adult population and those with abnormal blood glucose concentrations consistent 

with a diagnosis of pre-diabetes were 38.2% of the total population (Go et al., 2014).  

Diabetes is associated with higher death rates and increased incidence of coronary heart 

disease, hypertension, dyslipidemia, and stroke (Holligan et al., 2012).  Obesity increases 

the risk of diabetes as well as the cardiovascular risk factors in common with diabetes 

(Holligan et al., 2012).  Healthy lifestyle behaviors concurrently targeting diabetes, 

obesity, and cardiovascular disease include increased physical activity and muscle 

strength training, decreased consumption of dietary fats, and adequate sleep patterns 

(Holligan et al., 2012). 

African Americans are disproportionately at risk for premature death from 

complications of diabetes.  The 2009 diabetes mortality rates for African American men 

(44.2) and women (35.9) were higher than the overall death rate (20.9) reported for 

diabetes in (Go et al., 2013).  Diabetes is a risk factor that clusters with other conditions 
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including hypertension and obesity and increases overall risk for cardiovascular disease 

(Baruth et al., 2011).   African Americans with diabetes are more likely to have vascular 

stiffness compared with White populations of the same age (Shah  et al., 2012).   

Obesity 

 Obesity is a national cardiovascular disease risk factor that crosses racial, ethnic, 

age, and gender boundaries (Go et al., 2010; Lloyd-Jones et al., 2010).  Normal body 

mass index (BMI) is between 18.5 to 24.9 kg/m2 for adults (Lloyd-Jones et al., 2010).  

Thirty-five percent of adults who are at least twenty years of age and 31.8 percent of 

children between the ages of two and nineteen are considered obese (Go et al., 2014).  A 

health gradient exists in the United States with those having higher BMI values in the 

overweight and obese range having poorer cardiovascular outcomes (Lloyd-Jones et al., 

2010).  The amount of visceral abdominal fat is associated with increased risk for 

coronary atherosclerosis and cardiovascular disease complications and may play a role in 

plaque formation (Lee et al., 2014). 

 Cardiovascular disease has multiple risk factors that also increase incidence of the 

disease.  A meta-analysis of studies conducted by Harrington, Gibson, and Cottrell 

(2009) concluded that weight loss alone had no reportable benefits for obese people who 

are otherwise healthy.  For some people, losing weight may positively impact health 

outcomes.  For example, unhealthy obese people who successfully lost weight had a 

small decrease in mortality from obesity-related causes including cardiovascular disease 

(Harrington et al., 2009).  The connection between obesity and cardiovascular disease is 

influenced by the leptin hormone secreted by fat cells and involved in satiety and energy 

homeostasis (Hou & Luo, 2011).  Leptin levels are increased with obesity and have a 
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complex role, along with other hormones, in the progression of cardiovascular disease 

and atherosclerosis (Hou & Luo, 2011).   

 Obesity also contributes to cardiovascular health disparities for African American 

populations.  Among African American adults (20 years of age and older), 68.2% are 

considered overweight or obese (Go et al., 2014).  A study by Henry-Okafor et al. (2012) 

reported that obese African American women had more risk factors for cardiovascular 

disease including physical inactivity, hypertension, and increased serum cholesterol 

levels than normal weight subjects.  Obesity has been related to dietary factors, but the 

health associations are often more complicated than the consideration of diet alone.  

African American women living with high levels of stress have a diminished ability to 

lose weight compared with those who report less stress (Kim et al., 2009).  There are also 

biological components such as lower fat oxidation and excess storage of fat among 

African American women that increase the risk for obesity (Sutherland, 2013). 

 Cowart et al. (2010) stated that the African American participants did not consider 

themselves obese, did not know about the relationship between increased weight and 

cardiovascular disease risk, had cultural influences regarding definitions of being 

overweight, or experienced personal denial.  The authors stated that only a few (16%) 

self-reported as obese, but the clinical measurements showed that a majority (87%) were 

actually in the overweight and obese ranges (Cowart et al., 2010).   

Sutherland (2013) mentioned that BMI may not be the best indicator for the 

higher lean and lower fat body types of some African Americans.  The author complained 

that African Americans are often treated as one coherent group of people without regard 

to age, ethnic identity, body perceptions, etc. who are consistently compared to Whites in 
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the literature (Sutherland, 2013).  However, African American women reportedly 

consider weight loss health promotion messages as important for mental and physical 

well-being (Sutherland, 2013).  There is a need for within-groups studies that analyze 

causative factors regarding race, ethnicity, and obesity (Sutherland, 2013).  Sutherland 

(2013) contends that there are social and neighborhood issues including chronic stress, 

inadequate leisure time for exercise, lack of community supermarkets offering fresh 

produce, and high prevalence of fast food restaurants that increase diseases associated 

with inflammation such as cardiovascular disease, insulin resistance, and diabetes among 

African American women. 

Lifestyle Factors affecting Cardiovascular Health 

Health behaviors are linked with improving and maintaining cardiovascular health 

(Lloyd-Jones et al., 2010).  Health promotion interventions often target lifestyle factors 

such as diet, exercise, and tobacco use as modifiable components influencing 

cardiovascular risk (Worral-Carter et al., 2011).  People who adopt healthy lifestyle 

behaviors typically have lower risk of developing cardiovascular disease and related 

mortality and morbidity (King, Mainous, and Geesey, 2007). 

Diet 

 Diet plays a major role and has the strongest causal contribution to the incidence 

of CVD in the United States (Lloyd-Jones et al., 2010).  The contribution of diet to 

cardiovascular health is complex (Lloyd-Jones et al., 2010).  Interactions among dietary 

factors, physical activity, basal metabolic rate, body size, and smoking have influential 

effects on BMI and cardiovascular health (Lloyd-Jones et al., 2010; Holligan et al., 

2012).  A multitude of dietary patterns affect cardiovascular disease risk.  For example, 
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diets high in whole grains, nuts, and seeds and low in red meats and processed foods were 

empirically associated with lower risks for developing cardiovascular disease (Nettleton 

et al., 2009; Lloyd-Jones et al., 2010).  Risk for cardiovascular disease and obesity may 

be increased by nutrients typically found in red meats such as saturated fat, heme iron, 

and zinc in addition to other factors that influenced outcomes (Otto et al., 2012).   

 Consuming at least five servings of fruits and vegetables daily is an important 

aspect of cardiovascular health and weight control (Walker, 2013).  Yet, only 12.3% of 

the population surveyed reported eating the recommended daily intake of produce (Go et 

al., 2014).   A review by Hartley et al. (2013) concluded that dietary advice encouraging 

fruit and vegetable consumption were effectively associated with reductions in blood 

pressure and blood lipid levels.  Fruits and vegetables high in soluble fiber such as 

apples, beans, and strawberries can reduce cholesterol absorption and low density 

lipoprotein (LDL) levels (Walker, 2013).  There were limited numbers of intervention 

studies reporting findings about fruit and vegetable dietary advice alone compared with 

larger numbers of studies that examined other lifestyle risk factor reduction strategies in 

addition to dietary advice (Hartley et al., 2013).     

 Western diets are typically high in fat, calories, sugar, and salt with few whole 

foods, grains, and fresh produce items (Winham, 2009).  The quality of foods consumed 

influences cardiovascular health.  Increased caloric intake from simple sugars especially 

sugar-sweetened beverages, saturated fat, cholesterol, and trans fats increase LDL 

concentrations and the risk for poor cardiovascular health outcomes (Lloyd-Jones et al., 

2010; Holligan et al., 2012).  Only approximately half (51.9%) of adults met guidelines 

for sugar-sweetened beverages (Go et al., 2014).  Saturated fat intake from dairy sources 
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was associated with lower risk for cardiovascular disease, and consumption of saturated 

fat from meats increased risk for cardiovascular disease (Otto et al., 2012).  A review by 

Hooper et al. (2012) concluded that decreased consumption of dietary saturated fat was 

associated with slight reductions of cardiovascular risk, but there were no definitive 

findings regarding the types of other fats, polyunsaturated or monounsaturated, that 

reduced disease risk.    

 Advice for the prevention of cardiovascular disease typically includes reduction 

of sodium intake.  Only 0.6% of adults comply with sodium goals (Go et al., 2014). 

Recommendations regarding sodium intake range from 1500 mg/day for older adults, 

individuals with hypertension, and African Americans to 2300 mg/day for the remainder 

of the population (Lloyd-Jones et al., 2010).  A Cochrane review conducted by Hooper, 

Bartlett, Smith, and Hbrahim (2009) assessed intervention studies about dietary advice 

advocating reduced sodium intake in the prevention of cardiovascular disease and 

hypertension and found that there was not enough evidence to conclude that reduced salt 

decreased morbidity or mortality associated with cardiovascular disease.  More research 

would need to be done regarding this topic before dietary changes would take the place of 

antihypertensive medications (Hooper et al., 2009).     

 Cardiovascular health and cardiovascular disease risk factor reduction include 

dietary recommendations such as Dietary Approach to Stop Hypertension (DASH), 

Mediterranean-style, and vegetarian diets (Holligan et al., 2012).  DASH promotes a diet 

rich in whole grains, nuts, produce, low fat dairy products and select protein rich foods 

such as fish, poultry, etc. in limited quantities (Holligan et al., 2012).  DASH is 

considered an effective dietary strategy for reducing cardiovascular risk factors, blood 
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pressure, and blood lipid levels (Holligan et al., 2012).  The Mediterranean-style diet is 

similar with the addition of olive oil and red wine and was associated with reduced 

cardiovascular risk factors, blood glucose concentrations, and blood lipid concentrations 

(Holligan et al., 2012).  A systematic review of the Mediterranean diet found that it 

reduced cardiovascular risk, but the authors mentioned that more research should be 

conducted among diverse populations (Rees et al., 2014).  There are different types of 

vegetarian diets varying by types of animal proteins allowed.  A vegetarian diet decreases 

mortality rates from coronary artery disease as a result of lowered total cholesterol and 

LDL blood concentrations (Holligan et al., 2012; Walker, 2013).  

 Vitamin D is obtained from diet and can be manufactured in the skin through 

exposure to ultraviolet light (Artaza et al., 2011; Wang et al., 2008).   Vitamin D 

deficiency has been associated with hypertension and cardiovascular disease (Wang, et 

al., 2008).  According to a report by Artaza et al. (2011), African Americans have 

increased incidences of both cardiovascular disease and hypovitaminosis D (serum 25 

OH vitamin D concentrations less than 30 ng/ml). Hypovitaminosis D increases the risk 

for atherosclerosis and renal involvement associated with hypertension especially among 

African Americans (Artaza et al., 2011).  The mechanism(s) of vitamin D’s actions are 

not clear (Gunta, Thadhani, & Mak, 2013).  Despite the inconclusive evidence at this 

time, Harris (2011) recommends supplementation with vitamin D especially for African 

Americans and argues that the potential benefits of increased vitamin D including 

reduction of cardiovascular disease health disparities exceed the possible harms. 

Diet contributes to health disparities associated with the development of 

conditions such as obesity and cardiovascular disease causing disproportionate burdens of 
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mortality for minority groups. Racial and ethnic minorities including African Americans 

report a lower intake of the daily recommended servings of fruits and vegetables that 

likely contribute to these disparities (Celentano, 2009).  Among African American adults 

older than 20 years of age, 38.6% of men and 40.7% of women have increased blood 

cholesterol concentrations (greater than 200 mg/dL), and 33.1% of men and 31.2% of 

women have increased serum LDL concentrations (Go et al., 2014).  Winham and Jones 

(2008) reported that a majority (70%) of study participants understood the association 

between limiting cholesterol intake and reducing risk for cardiovascular disease, but a 

knowledge gap existed in that only 49% of the same subjects’ knew that cholesterol is 

found in animal products.  Pace et al. (2008) asserted that rural African American women 

and older survey respondents agreed more frequently about heart disease being the 

primary cause of death in the United States, and men and younger rural African 

American survey respondents were less concerned about the effect of their eating habits 

on personal risk of cardiovascular disease.   

Exercise 

 Exercise is typically recommended for maintaining body weight and heart health.  

Regular physical activity encourages reduced risk for poor cardiovascular outcomes, and 

the greater the intensity and duration of regular activity, the greater the likelihood of 

health benefits enhancing cardiovascular health (Lloyd-Jones et al., 2010; Lavie et al., 

2009).  In 2012, 29.9% of adults in the general population of the United States denied 

participation in aerobic activities (Go et al., 2014).   A systematic review by Shaw, 

Gennat, O’Rourke and Del Mar (2009) concluded that exercise is an important 

cardiovascular health intervention associated with improved cardiovascular disease risk 
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factors.  Even small amounts of exercise have cardiovascular protective factors.  Walking 

at least one hour per week reduced the risk of cardiovascular disease, stroke and 

increased cardiorespiratory fitness in a dose-related relationship among greater doses of 

exercise and greater reductions in disease risk, morbidity, and mortality (Camethon, 

2009).   Beneficial results from exercise occurred for people who participated in 150 

minutes of moderate physical activity such as brisk walking per week or at least 75 

minutes of vigorous aerobic activity per week (Lloyd-Jones et al., 2010).  The 

cardiovascular disease prevention recommendations by Kokkinos (2008) were similar (30 

minutes of moderate activity such as brisk walking three days a week or 20 minutes of 

vigorous activity such as jogging three days a week) and could include combinations of 

physical activities.  Hamer et al. (2012) concluded that moderate to vigorous exercise at 

least three times per week was associated with reduced incidence of cardiovascular 

disease death, lower BMI, and decreased inflammation. 

 Exercise seems to have a protective effect on cardiovascular health.  Physical 

activity has been shown to decrease blood pressure in people diagnosed with essential 

hypertension (Semlitsch et al., 2013).  Studying the effect of exercise and stress on 

cardiovascular reactivity following consumption of a meal high in dietary fat, Faulk and 

Bartholomew (2012) found that a high fat meal increased mean arterial pressure 

reactivity which was then decreased by high-intensity exercise.  Physical activity 

associated with leisure and work activities seems to be a protective factor that decreases 

cardiovascular risk.  Technological developments have resulted in an overall decrease in 

physical activity resulting from manual labor especially over the last fifty years and an 

increase in sedentary lifestyles and cardiovascular effects (Archer & Blair, 2011).  
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Chomistek et al. (2013) found that prolonged sitting and lack of physical activity 

increased cardiovascular risks associated with coronary artery disease and stroke among 

postmenopausal women.  Warren et al. (2010) found similar results in men regarding 

increased risk of mortality from cardiovascular disease and combined sedentary lifestyle 

such as riding in a car for greater than ten hours per week or being sedentary greater than 

23 hours per week. 

 Among African Americans adults (18 years of age and older), only 16.6% 

reported exercise levels consistent with the 2008 Federal Physical Activity Guidelines 

(Go et al., 2014).  African Americans who participated in an exercise test for overall 

cardiorespiratory fitness had less endurance than Whites and higher incidence of 

cardiovascular risk factors (Swift et al., 2013).  In contrast, African Americans who 

exercised regularly had reduced risk of cardiovascular disease, stroke and heart failure 

(Bell, Lutsey, Windham, & Folsom, 2013).  The ability to walk in a safe and aesthetic 

physical environment, termed neighborhood walkability, and social support are 

associated with increased physical activity among African Americans (Coulon, Wilson, 

& Egan, 2013).  

Tobacco 

The negative effects of tobacco on overall health including increased risk for 

cardiovascular disease are well established in the literature.  In the United States, 

cigarette smoking is the leading cause of preventable mortality and morbidity resulting 

from heart disease and stroke (Dalack & Jackson, 2012; Bernhard, 2012); Erhardt, 2009; 

Pyrgakis, 2009).  Although overall smoking rates have decreased, 20.5% of men and 

15.9% of women in the United States are active cigarette smokers (Go et al., 2014). 
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Cigarette smoking is a major risk factor for atherosclerosis, the precursor of 

cardiovascular events such as stroke and heart attack (Holligan et al., 2012). Smokers 

have three times the risk of a fatal heart attack, are seven times as likely to develop 

peripheral vascular disease, have higher risk of abdominal aneurysm the more cigarettes 

smoked, and are more likely to have a stroke (Pyrgakis, 2009).  Even low levels of 

exposure to cigarette smoking increase the risk for cardiovascular disease (Erhardt, 

2009).   Whites are more likely to smoke than African Americans (Go et al., 2014), but 

African Americans are more likely to be diagnosed with lung cancer and have increased 

mortality from smoking-related causes of death than Whites (Haiman et al., 2006; Green 

et al., 2013).   Fewer smoking cessation and prevention interventions targeting African 

Americans contributes to health disparities associated with smoking (Green et al., 2013). 

Nicotine is the predominant addictive chemical in cigarettes that causes symptoms 

associated with activation of the sympathetic nervous symptom and blood vessel 

constriction (Bernhard, 2012).  Nicotine directly and indirectly stimulates the sympathetic 

nervous system and affects the metabolism of lipids to increase free fatty acids in the 

blood (Pyrgakis, 2009).  Cigarettes with very low nicotine are being investigated as 

potentially being less harmful to cardiovascular health (Joel et al., 2012).   The potential 

for reduced cardiovascular risk and addiction associated with low nicotine has prompted 

the Food and Drug Administration (FDA) to consider setting a standard for low nicotine 

levels in cigarettes (Joel et al., 2012).  

A study by Ekblom-Bak et al. (2009) concluded that subjects who smoked had 

twice the risk of cardiovascular disease despite having lean stature and high fitness levels. 

The combustion process of cigarette smoking releases oxidants and radicals that burden 
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bodily defenses in a process known as oxidative stress that increases oxidation of LDL 

lipids and accelerates atherosclerosis and aging of the cardiovascular system (Bernhard, 

2012).  According to Erhardt (2009), cigarette smoking causes negative vascular changes 

associated with risk for cardiovascular disease:  a) vascular dysfunction increasing 

vascular resistance and inflammation, b) development of atherosclerosis and plaque from 

increased LDL, cholesterol, and triglycerides, c) thrombus formation resulting from 

increased platelets, blood coagulation, and plaque instability, and d) oxidative stress and 

cellular damage.   

Smoking cessation can reverse damage to the cardiovascular system, improve 

cardiovascular health, and reduce morbidity and mortality (Dalack & Jackson, 2012; 

Erhardt, 2009; Pyrgakis, 2009).  Abstinence from smoking (either having never smoked 

or quit over one year) is deemed an optimal cardiovascular health indicator (Lloyd-Jones 

et al., 2010).  Inflammatory markers for cardiovascular disease are reduced to 

nonsmoking levels after five years of being tobacco free (Erhardt, 2009).  Having quit 

within one year is considered intermediate cardiovascular health, and actively smoking is 

an indicator signifying poor cardiovascular health (Lloyd-Jones et al., 2010).  

Social Factors affecting Cardiovascular Health 

 Social determinants of health including education, employment, income, and 

stress influence cardiovascular risk and health outcomes for minority populations 

(Quarells, Liu, & Davis, 2012).  Older African Americans living in areas of higher ethnic 

density (greater than 50% African American) had protective health advantages including 

less incidence of cardiovascular disease (Alvarez & Levy, 2012).  The combination of 
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increased age and population density provide a protective factor associated with 

decreased prevalence of cardiovascular disease (Alvarez & Levy, 2012).   

Socioeconomic Status  

 Socioeconomic status (SES) is defined as the economic factors obtained from full 

participation in society such as income, education, material wealth, and type of job that 

contribute to hierarchical social gradients (Grotto, Huerta, & Sharabi, 2008).  There is a 

relationship between lower socioeconomic status and increased incidence of hypertension 

(Grotto, Huerta, and Sharabi, 2008; Karlamangla et al., 2010).  A study by Gevreab et al. 

(2012) associated higher income with decreased stress, cardiovascular disease risk factors 

and diabetes incidence for women and lower income with slightly increased risk of 

hypertension, diabetes, and obesity, but there were no significant relationships among 

income, cardiovascular disease, and diabetes for men. A comparison study by Hajat, 

Kaufman, Rose, Siddiqi, and Thomas (2010) reported a weak inverse association between 

wealth and hypertension, a medium inverse relationship between wealth and smoking, 

and a strong inverse relationship between wealth and incidence of obesity.   

As a predictor of health, SES indirectly influences life conditions affecting health 

including access to health care, educational and employment opportunities, and having 

money to buy necessary items for health such as quality food, adequate living 

arrangements free from toxins and pollutants (Adler & Rehkopf, 2008).  Physical, social, 

and built environments influence health and serve as pathways for factors that both 

damage and protect health depending upon individual circumstances (Adler & Rehkopf, 

2008).   Living in lower income neighborhoods includes greater environmental 

exposures, fewer resources, and decreased access to quality, affordable foods that can 
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increase cumulative risk for acute and chronic diseases including cardiovascular disease 

(Merkin et al., 2009).  These conditions can be especially pronounced in remote areas.  

As a cardiovascular disease risk factor, poverty is second only to age as a factor for 

developing cardiovascular disease in rural areas (O’Connor & Wellenius).  An inverse 

relationship regarding SES and illness has also been suggested.  Instead of the typically 

understood concept that SES is associated with greater incidence of acute and chronic 

illness, Adler and Rehkopf (2008) discussed that illness sometimes precedes and predicts 

lower SES by affecting work ability and income.  

Having little or no income serves as a consistent socioeconomic barrier that 

decreases the capability to purchase nutritious foods and produce (Fulp, McManus, & 

Johnson, 2009; Darmon & Drewnowski, 2008).   SES indicators appear to causally 

predict quality of diet as persons having higher SES were able to purchase better quality 

foods compared to persons of lower SES who were more likely to purchase low-cost, 

energy-dense foods associated worse health affects and obesity (Darmon & Drewnowski, 

2008; Holligan et al., 2012; Sutherland, 2013).  A study by Dubowitz et al. (2008) 

revealed that neighborhood SES influenced fruit and vegetable consumption after 

controlling for characteristics of individuals.  People living in higher SES neighborhoods 

consumed more produce compared to people in lower SES neighborhoods (Dubowitz et 

al., 2008).  Neighborhoods having larger grocery stores offer better quality produce at 

more affordable prices than the smaller convenience stores (Celentano, 2009).   

Discrimination and Stress 

 Discrimination has been associated with negative cardiovascular health outcomes. 

A review of the literature conducted by Williams and Mohammed (2009) revealed a 
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significant inverse connection between perceived racial discrimination as a risk factor for 

disease and health outcomes.  African American men who internalized the stress incurred 

by experiences of racial discrimination through negative racial group attitudes had worse 

cardiovascular health after controlling for risk factors such as being overweight and 

smoking (Chae, Lincoln, Adler, & Syme, 2010).  The threat of racial bias and stress 

precipitates anticipatory vigilance leading to chronic stress responses, inflammation, 

hypertension, and exacerbation of racial cardiovascular health disparities among African 

Americans (Hicken et al., 2014).  Racial discrimination and psychological stress 

potentially increase red blood cell oxidative stress and resultant degradation as a pathway 

to cardiovascular disease among African Americans and heath behaviors such as 

overeating and lack of sleep that increase disease risk (Szanton et al., 2012). 

 Hostility and depression associated with racial discrimination has been linked 

with increased risk for CVD among African Americans through inflammatory and 

neurochemical pathways (Bruchas, 2013; Chae, Nuru-Jeter, Lincoln, & Arriola, 2012; 

Mwendwa et al., 2013).  According to Chae et al. (2012), African Americans with a 

history of a mood disorder including depression were at greater risk (28%) of developing 

cardiovascular disease than subjects with no diagnosed mood disorder.  A study by 

Cukrowicz, Jahn, Hall, and O’Bryant (2012) revealed that rural African Americans who 

reported symptoms of depression had higher systolic and diastolic blood pressure.  

Jackson, Knight, and Rafferty (2010) concluded that relationships among stress, 

depression, and unhealthy behaviors are associated with chronic health conditions for 

both African Americans and Whites.  A study comparing weight loss results reported that 

African American women with high stress levels had diminished ability to lose weight 
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compared with African American women reporting lower levels of stress (Kim et al., 

2009).  As a buffer for stress, Hamer (2012) argued that the negative effects of stress can 

be decreased by physical exercise as an anti-depressant protective factor that decreases 

overall cardiovascular disease risk.  

Culture 

Culture is an important consideration during the development and implementation 

of interventions (Gross et al., 2013).  Interventions having cultural relevance include 

adaptations that are culturally meaningful for the target population and increase the 

likelihood of acceptance and adoption of the behavioral change recommendations 

(Winham, 2009).  Culturally relevant interventions led by health professionals promoting 

behavioral change strategies have had positive reported results for minority populations 

(Artinian et al., 2010; Cowart et al., 2010).  Effective interventions will encompass 

respect for cultural belief systems traditions and preservation of culturally important 

foods and lifestyle practices (Winham, 2009).   

Interventions that target clustered risk factors including obesity, diabetes, and 

hypertension are relevant for African Americans who often have multiple, clustered risk 

factors that increase risk for cardiovascular disease (Baruth et al., 2011).   Educational 

programs can enhance knowledge and strategies to realistically incorporate dietary and 

exercise health messages into daily life (Butler-Ajibade, 2012).  Health interventions 

should include positive messages regarding African American racial identity as a means 

of decreasing internalized perceptions of discrimination (Chae,et al., 2010; Artinian et al., 

2010).  For example, encouraging heart healthy dietary patterns are more effective if 

healthier versions of culturally relevant foods and activities commonly enjoyed are 
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integrated (Celentano, 2009).  Including persons having responsibility for family food 

purchasing and preparation increases the likelihood of buy-in and adoption of the 

practices in family meal planning (Winham, 2009; Ford et al., 2009).  Group-based 

interventions have also been associated with positive health behavior changes for African 

Americans (Artinian et al., 2010).  However, recognizing the uniqueness and needs of 

each individual within the group and respecting individual differences enhances and 

personalizes the intervention (Winham, 2009).   

Motivation in addition to education is an important aspect of culturally relevant 

health promotion interventions designed for African Americans.  Therapeutic 

relationships between providers of the interventions and participants included trust, 

effective communication, literacy level considerations, and mediation of barriers to 

changes in health behaviors (Artinian et al., 2010).  This includes sensitivity toward the 

effect of intervention study components on participants.  For example, African 

Americans often perceive weight measurements and survey questions about income an 

invasion of privacy (Cowart et al., 2010).   

Church as a Setting for Health Promotion 

 African American churches have historically been gathering areas for political, 

social, and health events (Butler-Ajibade, Booth, & Burwell, 2012).  These settings are 

recommended for much needed evidence-based, culturally relevant interventions 

designed to impact health behaviors associated with cardiovascular disease including diet 

and exercise (Baruth et al., 2011; Artinian et al., 2010; Celentano, 2009; Gross et al., 

2013; Butler-Ajibade et al., 2012; Cowart et al., 2010).  The social support facilitated by 

church congregants increases the likelihood of establishing norms associated with healthy 
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lifestyle (Butler-Ajibade et al., 2012).  Bopp et al. (2012) stated that health and wellness 

activities in rural faith-based organizations are few despite the need for health promotion 

in these areas as prime meeting places for health interventions.   Interventions taking 

place in African American churches should have the involvement of the church pastors in 

providing support, being available as church leadership, and sharing the results of the 

intervention with the participants (Butler-Ajibade et al., 2012).   

Nursing Role in Health Promotion 

The major role of public health nurses in health promotion activities is a defining 

aspect of the public health nursing specialty recognized by the American Public Health 

Association that encompasses educating people about staying well and avoiding disease 

(Bekemeier, Linderman, Kneipp, Zahner, 2014; American Public Health Association, 

Public Health Nursing Section, 2013).  Nurses are in a unique position to influence 

cardiovascular health outcomes using health promotion strategies among African 

Americans especially in community settings.  Health education provided by nurses in 

African American communities increases knowledge and awareness about cardiovascular 

health issues such as hypertension, medication compliance, and ways to reduce risk 

factors through diet, exercise, stress and sodium intake reduction, etc. (Moulton, 2009).   

  Nurse-led interventions are often comparatively more effective in influencing 

positive health outcomes (Chin, 2007; Stuart-Shor, Berra, Kamau, & Kumanyika, 2012).  

Nurses work well in teams, are cost-effective, use holistic principles in patient care 

including cultural humility, and are more likely to employ patient-centered approaches 

that are culturally relevant to the target population (Chin et al., 2007).   Davis, Vinci, 

Okwuosa, Chase, and Huang (2007) concluded that nurse-led health promotion 
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interventions targeting CVD had consistent effectiveness especially for racial and ethnic 

minority communities in underserved areas. 

Interventions to Improve Health Behaviors 

 Published reports of interventions designed to improve health behaviors can 

facilitate health promotion planning.  Health promotion studies guided by the Integrative 

Model of Behavioral Prediction that included African American participants were 

examined.  Additionally, published studies reporting the results of cardiovascular health 

promotion interventions were included in the review of research.  A separate section 

discussed the findings of studies conducted in rural settings.  Influences of remote 

geographic location and culture on overall cardiovascular risk and response to health 

interventions may differ for rural citizens. 

Integrative Model of Behavioral Prediction 

 Culturally relevant interventions that have a theoretical basis have the highest 

likelihood of effectiveness in the targeted population (Fishbein, 2000).  The Integrative 

Model of Behavioral Prediction has been used as a framework in health promotion 

studies influencing a variety of health behaviors among diverse racial and ethnic groups 

including African Americans.  Beville et al. (2014) used a nonexperimental, descriptive 

research design using a self-reported questionnaire about exercise behaviors among 

college students of different races including White (n = 504) and African American (n = 

91) at a southeastern university in the United States.  The study included both male (n = 

200) and female (n = 421) participants.   Beville et al. (2014) applied the Theory of 

Planned Behavior with two determinants of the Integrated Model of Behavioral 

Prediction, descriptive norm and self-efficacy, in describing correlations among these 
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constructs and exercise behaviors.  The data obtained during the cross-sectional study 

were analyzed using regression analysis.  The findings were that the individual 

theoretical constructs including intention (β = .438, p < .01), attitude (β = 119, p < .01), 

and self-efficacy (β = .166, p < .01) were relevant for females, and the intention (β = 

.371, p < .01) construct was significant for males (Beville et al., 2014).   

 The model was used to predict intentions to engage in cancer screening behaviors 

and compared the determinants that included a sample of African Americans (10.77%) 

and Whites (76.46%).  The findings described that the perceived behavioral control (term 

interchangeable in the model with self-efficacy) determinant was the strongest predictor 

of the intentions of African Americans to engage in cancer prevention health behaviors 

(Smith-McLallen & Fishbein, 2009).  The authors recommended the development of 

interventions targeting determinants of the model that had a positive effect on health 

intentions and subsequent health behaviors.  Smith-McLallen and Fishbein (2009) 

concluded that changing individual perceptions of perceived behavioral control could be 

complex and would involve education interventions, policy, and structural changes. 

 The Integrated Model of Behavioral Prediction has also been used to predict 

intentions to engage in sexual health practices.  Data was obtained from a convenience 

sample of female participants (n = 853) who responded to an online survey regarding 

future intents to engage in communication with a health care provider about sexual 

health.  Data was analyzed by the structural equation modeling.  The findings indicated 

that the regression coefficients for self-efficacy was .43 (p < .01) and perceived norms 

was .127 (p < .05) and were predictive of older African American (n = 174, 20.4%) and 
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White (n = 679, 79.6%) women’s intentions to engage in sexual health communication 

with a health provider (Hughes, Rostant, and Curran, 2014).   

The model has been effectively used to guide evaluations of health promotion 

interventions designed to positively influence intentions and subsequent recommended 

health behaviors (Kasprzyk et al., 1998).  For example, a mixed method study by 

Kasprzyk, Montano, and Fishbein (1998) supported the use of the model as a framework 

for health promotion.   The study using purposive sampling methods included people at 

increased risk for contracting the human immunodeficiency virus (HIV).  A prospective 

survey design was the method for questioning the participants (n = 993) about their 

sexual health practices and condom use.  The sample included both male (n = 562, 59%) 

and female (n = 395, 41%) participants who self-identified race as White (n = 376, 39%), 

African American (n = 346, 36%), and Hispanic (n = 231, 24%).  Using hierarchical 

regression statistical analysis, the findings indicated that attitudes of those with regular 

partners engaging in vaginal (β = .28, p < .05), anal (β = .29, p < .05), and oral (β = .26, p 

< .05) predicted behavior intentions.   For those with casual partners, attitudes were only 

a significant predictor for those engaging in vaginal (β = .25, p < .05) relations.  The 

social norms of those with regular partners engaging in vaginal (β = .10, p < .05) and oral 

(β = .15, p < .05) predicted behavior intentions.   For those with casual partners, social 

norms were only a significant predictor for those engaging in oral (β = .19, p < .05) 

relations. 

  The determinants of the Theory of Planned Behavior are major components of 

the Integrated Model of Behavioral Prediction.  A study by Carter-Parker, Edwards, and 

McCleary-Jones (2012) tested correlations among intention, attitude, perceived 
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behavioral control, and subjective norm constructs with physical activity levels of 

middle-aged African American women (n = 139, 100%).  Statistical analysis using 

Pearson’s Product-Moment Correlation revealed high correlations between intention and 

attitude [r (137) = .740, p < .01], intention and perceived behavior control [r (137) = .546, 

p < .01], intention and physical activity [r (137) = .439, p < .01), attitude and perceived 

behavior control [r (137) = .487, p < .01), and attitude and physical activity [r (137) = 

.429, p < .01) (Carter-Parker et al., 2012).  These findings suggest that the components of 

the Theory of Planned Behavior included in the Integrated Model of Behavioral 

Prediction are appropriate and relevant for guidance of cardiovascular health promotion 

interventions including exercise for African Americans.   

Cardiovascular Health Promotion Interventions 

 There is an overarching need for research involving the effectiveness of health 

promotion interventions especially for racial and ethnic minorities having greater risk 

factors associated with higher rates of morbidity and mortality (Stuart-Shor, Berra, 

Kamau, & Kumanyika, 2012).   Eliminating health disparities entails oversampling 

minorities in culturally relevant clinical trials developed for the intended population. 

(Stuart-Shor et al., 2012).   In a meta-analysis, Blair, Scott-Sheldon, and Carey (2010) 

concluded that interventions desiged to produce health behavior changes were effective 

in producing the desired effects in areas such as diet and physical activity and early 

preventive screening.  The characteristics of the sample were comparable with the 

general population and were not delineated by race, ethnicity, or geographic location.   

  Cardiovascular disease prevention strategies can potentially improve the lifestyle 

factors that are determinants of cardiovascular health (Archer & Blair, 2011).  Lifestyle 
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risk factors for cardiovascular disease can be modified through changes in health 

behaviors (Artinian et al., 2010; Ferdinand, 2012).  According to Artinian et al., essential 

aspects of encouraging health behavior changes include cognitive perceptions regarding 

self, personal health behaviors, behavioral triggers, and strategies for behavioral 

modification (Artinian et al., 2010).   

Cardiovascular health promotion interventions typically include health promotion 

recommendations such as increasing produce consumption and reducing dietary fat 

intake.  A review conducted by Rees et al. (2013) of randomized control trials concluded 

that dietary advice for following a Mediterranean-style diet, increased produce and lower 

intake of saturated fat and cholesterol, resulted in only slight improvements in 

cardiovascular risk factors such as reduced serum cholesterol concentrations and blood 

pressure readings among people having increased cardiovascular disease risk.  Although 

the review included studies done in the United States, there was no delineation of the 

relevance of the findings for specific populations such as racial and ethnic minorities.  

More research is needed to determine whether dietary advice alone significantly 

decreases cardiovascular morbidity and mortality from MI, heart failure, or stroke (Rees 

et al., 2013).  Single risk factors such as obesity have not been isolated as causal agents of 

cardiovascular disease outcomes.  For example, weight loss as a sole participant research 

goal has not been associated with reduced risk factors for cardiovascular disease or 

mortality for the healthy obese (Harrington et al., 2009).   The presence of other risk 

factors for cardiovascular disease may have a combined effect on morbidity and mortality 

rates.  Research is needed to test the efficacy of multiple-component cardiovascular 

disease prevention strategies among minorities (Stuart-Shor et al., 2012). 
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Face-to-face exercise interventions can be effective in increasing exercise efforts 

of adults (Richards, Hillsdon, Thorogood, & Foster, 2013).  In a randomized trial, Lewis 

et al. (2013) tested the exercise activities in two sedentary adult groups following 

exposure to either a) a printed physical activity promotion intervention that included 

motivational feedback in a personalized report and education based on participant 

responses on questions on a monthly questionnaire or b) health and wellness brochures 

by mail.  There was no mention of the setting or geographical location of the study.  The 

dependent variable was measured using the “7 Day Physical Activity Recall Interview” 

which was determined to be reliable (r = .83, p < .01) between two administering 

interviewers (Dishman & Steinhardt, 1988).  Validity was ascertained through correlation 

of the Physical Activity Recall Interview through administration by telephone with the 

face-to-face method. (r = 0.96, p < .05).  The participants in the intervention group (n = 

224, mean age = 43.1 years) were predominantly White (67%) and African American 

(27.2%), and the control group participants (n = 224, mean age, 42.2 years) were similar 

in racial proportions, Whites (72.8%) and African Americans (23.7%). Both groups 

completed an exercise log during the trial.   

Longitudinal mixed effects were the statistical tests used to assess the effect of the 

intervention.  The intervention group had greater increases in exercise time at the six-

month measure with 31.26 (SE 11.51, p = .01) more minutes reported for the intervention 

group compared with the control (Lewis et al., 2013).  The study presents evidence 

regarding the efficacy of face-to-face interventions in effecting a behavioral health 

change (increased exercise time).  However, the intervention addresses only one risk 

factor, exercise, for cardiovascular disease, and the study does not describe the setting or 
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the participants as rural.  The small percentages of African American participants 

reported in the study and combined with the other racial groups decrease generalization 

of the findings to African Americans.  The proposed study will include African 

Americans to determine the effectiveness of a comprehensive, culturally relevant 

intervention within this high risk group.   

A mixed method study by Cowart et al. (2010) involved an educational 

intervention for changing dietary and exercise health behaviors among urban African 

Americans.  The intervention was implemented by nurse educators in six inner city 

church settings located in Syracuse New York over a period of twelve weeks and 

included nutrition education, motivation, and exercise sessions. The reported findings 

were that the intervention was effective in improving dietary practices (84%), increasing 

produce consumption (85%) and influencing exercise patterns learned in the program 

(94%) for the African Americans participants.  Participants of the study displayed 

behaviors associated with cardiovascular health including reduced dietary fat intake 

(95%), less sodium (79%), and weight loss (57%) (Cowart et al., 2010).  Unfortunately, 

statistical analyses of variables only included reporting of percentages.  The value of the 

study findings is also questionable because of the weaknesses found in the design and 

implementation of the methods reported in the study. Weaknesses of the study included 

the lack of specific numbers of participants who were African American and the 

vagueness regarding the numbers of participants who completed the initial survey (n = 

155) compared with the numbers of completed post-surveys (n = 22) with only half (n = 

11) being “linked” to the earlier assessment.  The authors reported that African 
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Americans were the majority among African, Caribbean, and White participants without 

delineating numbers and percentages by racial and ethnic group through data analysis.   

In a pilot study, Peterson and Cheng (2011) tested the feasibility of an exercise 

intervention on middle-aged African American women (n = 20) in an urban church 

setting.  Two participants ceased participation in the intervention.   The instrument used 

was the “7 Day Physical Activity Recall” that had a test-retest reliability of .80-.94 (p < 

.05) which was verified with the Tri-axial Research Tracker (RT3) accelerometer.  Data 

were collected at the start of the intervention and six weeks after the end of the six-week 

intervention sessions that lasted two hours each.  Descriptive analyses and paired t tests 

indicated a significant difference [t (17) = 2.29, p = .01] in the time spent exercising each 

week from pre-intervention (412 minutes per week) to post-intervention (552 minutes per 

week six years later) (Peterson & Cheng, 2011).   The study only tests a health promotion 

intervention on one factor, exercise, involved in cardiovascular disease.  The small 

sample size (n = 18) is a weakness of the study.  The urban setting adds minimal 

knowledge regarding the influence of a multi-risk factor cardiovascular health promotion 

intervention on the knowledge and intentions of rural African Americans to engage in 

recommended health behaviors.  A larger sample size with adequate representation of 

African Americans would have been more useful for evaluating the exercise program.  

The proposed study will have an adequate sample size for testing a comprehensive 

cardiovascular health promotion program involving other risk factors in addition to 

exercise among rural African Americans. 

A quasi-experimental study done by Qian, Wang, Dawkins, Gray, and Pace 

(2007) consisted of a 12-week educational intervention emphasizing diet and exercise for 
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cardiovascular health.  The participants were African American (n = 100) and had BMI 

measurements greater than 26 kg/m2.  The participants were recruited in the area of 

Macon County, Alabama with no indication about the geographical setting, urban or 

rural, of the study or participant recruitment.  All of the participants received the 

intervention, and there were no control groups.  The measures included anthropometric 

measurements such as height, weight, waist, and hip circumference, lipid profiles, and 

other plasma markers.  The education targeted dietary changes such as decreased dietary 

fat intake, increased consumption of produce, and increased exercise.  Statistical analysis 

included mean and standard error calculations and results of a Paired Student t test using 

SPSS.  There was a significant (p < .05) reduction in triglyceride levels from pretest (M = 

89.9, SE = 4.8) to posttest (M = 81, SE = 3.5).  The results included a significant (p < .05) 

increase in HDL blood concentrations from pretest (M = 52.4, SE = 1.5) to posttest (M = 

57.5, SE = 1.7).  Weight levels were significantly (p < .01) decreased from pretest (M = 

87.26, SE = 0.30) to posttest (M = 84.55, SE = .030).  The study provides helpful 

information that an education intervention focusing on lifestyle factors, diet and exercise, 

was effective in producing positive changes among the African American participants.   

However, the intervention was limited by addressing only two risk factors for 

cardiovascular disease with no control group.  Without a control group, it is difficult to 

conclude how they differed from participants who did not receive the intervention.  

African Americans have increased cardiovascular risk from multiple, modifiable factors 

including diabetes, hypertension, and smoking that are not addressed by the intervention.  

Since the article does not specifically delineate the population as rural or urban, 
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generalization of the findings to specific populations such as rural African Americans is 

limited. 

A quasi-experimental design that tested the With Every Heartbeat is Life ten-

session program was done using a convenience sample (n = 1,004) of African American 

(n = 354, 35%), American Indian (n = 67, 7%), Hispanic (n = 501, 50%), and Filipino (n 

= 82, 8%) participants (Hurtado et al., 2014).   The culturally relevant program used for 

each racial/ethnic group was consistent with the ethnicity of the participant group.  The 

settings were described as being in fifteen sites throughout the United States with no 

other descriptions about whether the locations were urban or rural.  The sites included 

community-based organizations, clinics, and other facilities.   The study had a test-retest 

design.  The instruments used in the study were the intervention-specific measures 

published with the intervention by the National Institutes of Health.  There was no 

mention of the reliability and validity of the instruments.  The study had only one group 

that received the cardiovascular health program and no control group.  Generalized linear 

effects model was the statistical test used for data analysis of continuous outcomes, and 

categorical items were analyzed using generalized linear mixed models. 

The researchers included health histories of participants and program settings as 

control variables, and the results for each racial and ethnic group were reported separately 

(Hurtado et al., 2014).  The majority (n = 849, 85%) of participants completed both the 

pretest and posttest.  The results were reported as change percentages with inclusion of 

significance values.  The authors provide the results for the four ethnic groups, but the 

findings specifically listed for African American participants are most relevant for this 

article review.  The pretest and posttest means of the cardiovascular health knowledge 
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(measured in percentages) for African Americans significantly increased from 44% to 

77%.  (n = 354, p < .01).  Health behaviors associated with food increased from 2.6 at 

posttest to 2.9 at posttest (n = 354, p < .01).  Physical activity increased from 68% at 

pretest to 91% at posttest (n = 354, p < .01).  In the discussion of the article, Hurtado et 

al. (2014) stated that a reported limitation of this study is that the findings are not 

attributed to the intervention because of the lack of a control group.  A more rigorous 

design that can examine health behavior change is also needed.  The dissertation study 

will fill these gaps by including a control group in the experimental design and using the 

theoretical constructs of the Integrated Model of Behavioral Prediction for measuring 

intentions as precursors to actually engaging in recommended health behaviors.  There is 

no mention in the article whether the location of the communities where African 

American participated were urban or rural.  The dissertation study specifically examines 

the effect of the program among African Americans in underserved rural settings. 

Cardiovascular Health Promotion in Rural Areas 

Unfortunately, there is a dearth of published reports of the effects of health 

promotion interventions for rural African American populations.  Cardiovascular disease 

is often underdiagnosed among rural residents compared with people living in urban 

areas.  The influences of rurality can increase risk factors for cardiovascular disease such 

as lack of adequate health care, decreased physical activity, and dietary factors.  Health 

promotion is a greatly needed community health service in rural areas where health and 

wellness activities are often fewer than in urban areas (Bopp, Webb, & Fallon, 2012).  

Rural residents may have decreased awareness of overall cardiovascular disease risk.  

Hageman et al. (2010) revealed that 76% (n = 171) of the rural women screened were 
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found to be prehypertensive (n = 124) and hypertensive (n = 47) compared with 

normotensive (n = 54) participants at the baseline initiation of a cardiovascular 

intervention.  The article reported the findings obtained during the initial data collection 

period prior to implementation of the intervention.   Participants who were overweight or 

obese (BMI > 25) were more likely to be prehypertensive (n = 103) and hypertensive (n = 

43) compared to the normotensive (n =33) participants.  Greater numbers of the 

prehypertensive (n = 66) and hypertensive (n = 25) participants had higher total 

cholesterol levels (greater than 200) than the normotensive (n = 33) group.   

Thomas, DiClemente, and Snell (2014) described a triad of factors contributing to 

rural health disparities included components such as local culture, lack of economic 

opportunities, and remote geographic location.  These factors challenge the development 

and implementation of health promotion interventions designed to positively impact 

health disparities in rural areas.  The proposed study will address these issues by the 

implementation of the culturally relevant cardiovascular health program in rural 

community church settings. 

Rural areas are associated with decreased health care access, fewer health 

providers, lack of insurance, and inability to obtain quality, affordable fruits and 

vegetables (O’Connor & Wellenius).   For rural citizens, health disparities associated 

with cardiovascular disease have widened since 1990 compared with people living in 

urban areas in the United States (Singh & Siahpush, 2013).  Mortality rates declined in 

both urban and rural areas from years 1969 to 2009, but the decline was greater for both 

men and women living in urban (1.01%) compared to rural (0.80%) areas (Singh & 

Siahpush, 2013).   African Americans living in poverty in rural areas had the highest rates 
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of premature mortality from all causes including cardiovascular disease (Singh & 

Siahpush, 2013).  The relative risk for mortality associated with cardiovascular for rural 

citizens increased from 1.05 in 1990 to 1.13 in 2007 (Singh & Siahpush, 2013).  

A quasi-experimental study was conducted by Khare, Koch, Zimmerman, 

Moehring, and Geller (2014) to test a cardiovascular health promotion intervention 

developed for reduction of cardiovascular risk through diet and exercise.  The study 

targeted rural women in southern Illinois.  Of the total number of participants (n = 162), 

there were 132 Whites (81.5%) and 27 African Americans (16.7%).  The intervention 

consisted of hourly sessions over 12-weeks with dietary (promotion of two daily servings 

of fruit and three servings of vegetables as a standardized minimum) and physical activity 

measures taken at scheduled intervals over one year.  Instruments used were the National 

Cancer Institute Fruit and Vegetable All Day Screener and seven questions from the 

Behavioral Risk Factor Surveillance System Physical Activity questionnaire.  Clinical 

measures included variables such as height, weight, blood pressure, BMI, and cholesterol.  

Data analysis methods included comparison of change score analysis for continuous 

variables from baseline to post-intervention including means and standard deviations.    

Initial change score improvements included a gain in reported daily dietary intake 

regarding fruit servings (M = 0.69, SD = 2.18, p < .01) and a gain in vegetable intake 

scores (M = 0.23, SD = 2.32, p < .01).  Minutes spent in moderate intensity physical 

activity per week increased (M = 82.93, SD = 174.9, p < .01) (Khare et al., 2014). The 

authors recommended that follow-up be implemented in future comparable studies to 

investigate sustainability.  Although the demographics of the study participants were 

reported, the percentage of African Americans participating in the study was small, and 
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the data were not delineated by race to show the influences of the intervention on this 

particular population.  More research is needed to determine the effect of a cardiovascular 

health program developed specifically for African Americans within the rural population. 

A nurse-led cardiovascular health promotion intervention was conducted by Fahs 

et al. (2013) in rural counties in New York and Virginia.  The randomized controlled trial 

involved comparing an educational intervention with home-visiting by nurses with the 

educational intervention alone without nurse visitation in the homes.  Of the 117 total 

participants, 102 (87.2%) were White and 10 (8.5%) were African American.  The 

intervention was guided by the Transtheoretical Model and included measures for dietary 

intake, physical activity, and smoking behaviors recorded at pre-intervention and fourteen 

months later.  The National Institutes of Health Fruit and Vegetable Questionnaire was 

reliable in measuring consumption of vegetables (a = .64), fruit (a = .82), and dietary fat 

(a = .69).  Physical activity was measured using the Yale Physical Assessment Scale, and 

smoking behaviors were measured using the University of Rhode Island Model Stage of 

Change instrument.  Instruments specifically developed for interventions using the 

Transtheoretical Model were used to measure stages of change regarding these variables.  

Risk for coronary heart disease was measured using the Framingham Coronary Heart 

Disease Risk Score instrument.  The findings of the t test [t (116) = 6.01, p < .01] were 

that the Framingham scores decreased for the entire sample although there was no 

significant difference [t (115) = 1.07, p = .28] between groups after the intervention (Fahs 

et al., 2013).   The percentage of African Americans in the study was too small to infer 

significance regarding the positive effects the intervention may have had on the 

cardiovascular risk factors measured within this particular population.   
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A randomized controlled trial conducted in a rural community by Folta et al. 

(2009) compared a group (n = 61) of overweight and obese women receiving a 12-week 

cardiovascular health promotion intervention with a similar control group (n = 35) 

assigned to a delayed-intervention group.  All of the participants in the study (n = 96) 

were White except for one Native American. The intervention was designed to increase 

produce consumption and time spent exercising, reduce dietary fat intake, decrease 

weight and BMI.  Measures included anthropometric measures such as height, weight, 

and BMI and food records that participants used to record food intake.  The reported 

findings were that the intervention group had decreases in means for weight measured in 

kilograms (M = -2.1, p < .01), BMI (M = -0.8, p < .01), waist circumference measured in 

inches (M = -2.3, p < .05), total fat intake (M = -15.7, p < .05), and dietary cholesterol (M 

= .60, p < .001) (Folta et al., 2009).   The study provides evidence for the effectiveness of 

cardiovascular health interventions in rural settings.  Since there were no African 

American participants, there is no evidence from this study regarding the effect of the 

intervention on minority populations living in rural areas. 

In a quasi-experimental dietary and exercise educational health promotion study, 

Tussing-Humphreys, Thomson, Mayo, and Edmond (2013) found significant increases in 

exercise over six months.  Using a convenience sampling strategy, eight African 

American churches were assigned to intervention (n = 195) and control (n = 208) groups.  

The program used in the intervention was called “Body and Soul” and was adapted from 

a program developed by the National Cancer Institute.  It was a six-month intervention 

composed of education regarding increased produce consumption, decreased fat 

consumption, and increased physical activity.  Measures included the Rapid Assessment 
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of Physical Activity (RAPA) survey and the Delta Food Frequency Questionnaire.  

Reliability and validity of the instruments were not reported.  Other measures included 

BMI, weight, blood pressure, and nonfasting blood lipids.  The authors reported that there 

were no intervention effects for produce consumption as both the intervention and control 

groups had similar increases in produce consumption and there were no differences 

regarding the clinical and anthropometric measures (Tussing-Humphreys, Thomson, 

Mayo, & Edmond, 2013).  The intervention was not successful regarding decreasing 

major risk factors for cardiovascular disease including dietary quality.  The study is 

limited because it does not include information about other risk factors such as smoking 

and diabetes or analysis of knowledge changes and intentions to change health behaviors.   

A six-month pilot study was conducted by Tussing-Humphreys, Thomson, and 

Onufrak (2015) to positively influence dietary quality of African American adults in the 

rural, lower Mississippi Delta.  Six rural churches were recruited to participate in the 

study, and the participants (n = 160) of the study included both intervention (n = 110) and 

control (n = 50) groups.  Data was collected through questionnaires and clinical outcomes 

such as blood pressure, blood lipids, and glucose screenings.  The intervention was 

adapted from the Body and Soul program and included label reading, recipe contests, and 

cooking demonstrations using healthy ingredients.  Educational messages included 

increasing produce consumption, reducing dietary fats, and sugars and controlling portion 

sizes.  The findings of the study revealed that the intervention had little improvement in 

the measured dietary and clinical outcomes.  More research is needed to test culturally 

relevant interventions that motivate health behavior changes in rural African Americans.   
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Health promotion interventions in the community conducted by nurses are often 

considered more effective; however, there are few published reports of cardiovascular 

health interventions conducted by nurses among rural African Americans.  Using a quasi-

experimental design, Frank and Grubbs (2008) reported the results of a one-time 

cardiovascular risk reduction intervention in four different rural African American 

churches targeting diabetes, cardiovascular disease, and stroke.  The participants were 

African American (n = 89) living in a rural area in the southern United States. Measures 

of knowledge acquisition included a knowledge pretest and posttest, and health logs were 

used to record health weight, blood pressure, and blood sugar.  The Symptoms Scale 

instrument was used to measure symptoms of cardiovascular disease, diabetes, and stroke 

and participant responses.  The one-time intervention did not significantly impact most of 

the participants.   Significant results were only reported among the younger (18-30 year 

old) age group as an increase in knowledge [t (11) = 3.92, p = .03].   The effectiveness of 

the intervention in the rural African American population studied was minimal.  It is 

unknown whether a multi-session intervention targeting multiple risk factors would 

effectively increase intentions of this particular population to adopt recommended 

lifestyle changes for cardiovascular risk reduction. 

  A quasi-experimental study was conducted by Rigsby (2011) to evaluate an 

twelve-week educational diet and exercise program among hypertensive, rural African 

American participants (n = 36).  The program included a nonrandom pretest and posttest 

design for measurement of knowledge and self-reported health logs for daily recording of 

blood pressure readings, diet, and physical activity.  The findings, reported as 

percentages, indicated that the participants had increased knowledge (94%), physical 
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activity (100%), and produce consumption (73%) (Rigsby, 2011).   Although the 

researcher reported significant findings, the use of self-reported health logs are 

problematic for the reliability of the anthropometric findings and validity of the study.  If 

the entries were completed by the participants incorrectly or falsely, the findings of the 

study would be in error.  There was no objective measure of the outcomes of the 

intervention for the participants.  The initial small sample size (n = 36) was problematic, 

and this was especially apparent when the Rigsby (2011) reported a high attrition rate (n 

= 12).  Of the participants (n = 24) remaining for the duration of the study, the posttests 

were completed by fewer (n = 16).  The study offers little reliable information regarding 

the effectiveness of a cardiovascular health promotion intervention among rural African 

Americans. 

Using a quasi-experimental design, Williams, Wold, Dunkin, Idleman, and 

Jackson (2004) tested an observational cardiovascular health promotion study guided by 

the Health Promotion Model at a work site in Georgia.   The intervention involved 

individual counseling about diet and exercise, and participants were given referrals when 

deemed medically necessary.  The convenience sample of participants was rural (n = 160) 

and urban (n = 134) African American women (100%).  The measures taken during the 

course of the study at the beginning of the intervention and one year later included the 

Healthier People Health Risk Appraisal survey, blood pressure, BMI, and cholesterol 

analysis.  Rural participants had significant (p = .01) within group decreases in 

cholesterol from pretest (M = 202) to posttest (M = 196) while the urban women showed 

no significant (p = .98) changes in health measures from pretest (M = 188) to posttest (M 

= 191) (Williams et al., 2004).  The rural participants also had significant (p = .01) within 
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group decreases in dietary fat intake from pretest (M = 70.5) to posttest (M = 55.4) while 

the urban women showed no significant (p = .86) changes in health measures from pretest 

(M = 44.3) to posttest (M = 43.7) (Williams et al., 2004).  Although the study included 

both rural and urban women, only one setting was recruited during the test of the 

intervention which resulted in the necessity of a convenience sampling of participants 

rather than random sampling involving multiple sites.  This could present complications 

such as bias in drawing conclusions and generalization to either the urban or rural 

populations.  Other issues were that there were no male participants, and there was no 

control group.  The risk factors for cardiovascular disease targeted were diet and exercise 

without inclusion of counseling for other risk factors African Americans have that 

increase cardiovascular risk including hypertension, diabetes, and smoking.  More 

information is needed about the effect of health promotion interventions that target 

multiple risk factors known to increase cardiovascular risk in rural African American 

populations. 

  In a quasi-experimental design, Williamson and Kautz (2009) tested a health 

promotion intervention targeting diet and exercise risk factors of cardiovascular disease 

and stroke among African Americans (n = 325).  A convenience sample consisted of a 

rural church congregation located in the rural area of North Carolina.  There were no 

other church congregations that participated in the intervention and no control group.  

The intervention consisted of Weight Watchers program principles, faith-based and 

health education about risk factors of stroke and promotion of healthy diet and increased 

activity levels.  The measures included blood pressure readings and analysis of blood for 

cholesterol levels and blood sugar concentrations.   There was only a brief overview of 
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the findings with the most success reported among church leaders.  No statistical findings 

other than percentages were reported, and there was no mention of attrition rates or 

number of people who were compared during the post-intervention period.  The authors 

stated that at least 50% of the participants had increased knowledge and health behavior 

changes such as blood pressure and cholesterol screenings (Williamson & Kautz, 2009).  

The study design and lack of information regarding intervention success, attrition rate, 

and statistical evaluation decreased overall validity and generalizability of the findings.  

Reliable information regarding the effectiveness of a cardiovascular health intervention 

having comparison groups and statistical evaluation are needed. 

An experimental trial targeted rural African American women for a culturally 

tailored educational intervention (Greer & Ostwald, 2015).  The women (n = 60) had a 

history of hypertension and were recruited from four rural locations.  Half of the women 

(n = 30) were randomized to the intervention group, and the other half (n = 30) was 

assigned to the control group.  The educational intervention provided to the intervention 

group was intended to improve adherence to a hypertension regimen and impact 

knowledge, beliefs, sand social support.  The control group received usual care with no 

educational intervention.  The findings were that the intervention over time was 

significant for reducing systolic (F = 11.10, p < .01) and diastolic (F = 4.78, p < .01).  

The intervention had no significant effect on knowledge, adherence to medication 

regimen, or attitudes.  Although the blood pressure of the participants was lower, the 

social and knowledge variables measured did not have improvement associated with the 

intervention.  One might question the sustainability of the reduced blood pressure 

readings reported in the results.  More research is necessary to detect whether culturally 
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tailored interventions might have the effect of positively influencing psychosocial 

variables such as attitudes, norms, and intentions that increase the likelihood of future 

performance of health behavior recommendations. 

Gaps in the Literature 

 There are several gaps in the literature which will be bridged by this dissertation 

study.  None of the studies guided by the Integrated Model of Behavioral Prediction were 

health promotion studies measuring cardiovascular health intentions.  The studies cited 

focused on answering sexual health research questions.  Using the model in a different 

type of health promotion research study can expand knowledge regarding the usefulness 

of the theoretical framework in other health areas.  There are few cardiovascular health 

promotion intervention studies done among rural African Americans.  The studies that 

were done had small sample sizes or did not have both an experimental and control 

group.  This dissertation study will evaluate the With Every Heartbeat is Life (2007) 

intervention developed by the National Institutes of Health specifically for African 

Americans.  This culturally relevant intervention has not been tested among rural African 

Americans using an experimental design and adequate sample size.     

There is a lack of evidence regarding the effect and success of culturally relevant 

interventions and health promotion strategies especially for racial and ethnic minority 

populations (Chin et al., 2007; Suart-Shor et al., 2012).  The dissertation study provides 

evidence regarding the effect of the culturally relevant intervention in an underserved, 

rural minority population.  There may also be differences in gender perceptions and 

adherence to healthy lifestyle recommendations in men and women.  Pace et al. (2008) 

recommended consideration of gender (male) and age (younger populations) when 
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developing cardiovascular health promotion interventions in rural, southern communities.   

Wu, Goins, Laditka, Ignatenko, and Goedereis (2009) also mentioned gender differences 

among rural older research subjects regarding health promotion information such as diet, 

exercise, and healthy lifestyle beliefs.  The men in the study were less concerned than the 

women (Wu et al., 2009).  Worrall-Carter et al. (2011) recommended targeting females at 

higher risk for cardiovascular disease for health promotion research interventions because 

the risk factors females have for cardiovascular disease are often more likely to be 

modifiable.  Perry et al. (2008) recommended including self-efficacy and social support 

as intervention components promoting exercise such as walking among rural women. 

  King et al. (2007) stated that interventions designed to improve health through 

lifestyle modification are effective in reducing cardiovascular mortality and morbidity 

and should especially target people who are at risk for and have hypertension, diabetes, 

and lower socioeconomic status.  More studies are needed to build knowledge regarding 

effective strategies for reducing cardiovascular disease and comparison of the findings 

with other similar research interventions (Artinian, et al., 2010; Ferdinand et al., 2012).  

This call for further research includes increasing knowledge regarding potentially 

effective strategies for diverse racial, ethnic, and socioeconomic groups (Artinian et al, 

2010; Kurian et al., 2007).  Artinian et al (2010) recommended that studies having 

multiple behavior change strategies in a single study and those evaluating the 

effectiveness of interventions designed to encourage lifestyle changes for cardiovascular 

risk reduction are needed.   This dissertation study addresses these components.  The 

purpose of this dissertation study is to test a cardiovascular health promotion intervention 

having multiple risk factor reduction recommendations among rural African Americans.  
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The effects of the With Every Heartbeat is Life intervention add knowledge about the 

efficacy of a culturally relevant program for positively enhancing health habits and 

increasing cardiovascular knowledge and intentions to engage in the heart health 

recommendations.  

Building Nursing Knowledge 

The role of nursing in health promotion should be further investigated to delineate 

and expand the multi-disciplinary knowledge nurses have in influencing health outcomes 

(Kemppainen, Tossavainen, & Turunen, 2012).  Research in this area will bridge gaps 

regarding health disparities and health promotion interventions among rural African 

Americans.  The nursing discipline is underrepresented in the health disparity literature 

despite the large role nurses should have in eliminating health disparities.  Nursing is the 

largest health care profession that is uniquely suited to work with increasing the health of 

vulnerable populations because of its role in caring, advocacy, and respect for human 

dignity (Smith, 2007).    

Studies are needed to determine the effectiveness of health promotion 

interventions on health outcomes of rural African American populations. (Hasmiller, 

2014).  There is a paucity of nursing research studies that test cardiovascular health 

promotion interventions in rural settings.  An integrative review conducted by 

Gholizadeh, Davidson, Salamonson, and Worrall-Carter (2010) reported that nursing 

interventions should be developed that target cardiovascular risk including individual and 

social factors that motivate cardiovascular health behavior intentions.  Reporting results, 

whether significant or not, could decrease the gap in the literature regarding 

cardiovascular health behavior intentions and associated behavior changes.   
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The studies included in this review reported changes in blood pressure readings, 

serum cholesterol levels, increased time spent exercising, etc. as outcomes determining 

intervention effectiveness.  There were only four studies reporting the effects of nursing 

interventions on rural African Americans (Frank and Grubbs, 2008; Rigsby, 2011; 

Tussing-Humphreys, Thomson, Mayo, & Edmond, 2013; Williamson & Kautz, 2009).  

The study designs were relatively weak and lacked theoretical underpinnings associated 

with health behavior change models.   The sample sizes were small or insufficiently 

reported, and the findings were stated as percentages.    None of the studies had 

experimental designs with random assignment of participants into intervention and 

control groups.    

Building nursing knowledge and adding to the multi-disciplinary literature should 

involve filling gaps associated with the design of research.  Randomized control trials 

having adequate sample sizes can facilitate testing of interventions for underserved 

minority groups in both urban and rural settings.  Reports of rural cardiovascular health 

interventions are sparse.  Comprehensive cardiovascular health intervention targeting 

African Americans living in rural settings can help fill these gaps.  This could also 

include follow-up to evaluate the sustainability of the interventions and whether the 

intentions to engage in health recommendations translated into actual health behaviors. 

Summary 

 The second chapter encompassed multiple components necessary for reviewing 

the literature associated with cardiovascular health.  Risk factors for cardiovascular 

disease were defined and described.  Associative factors affecting health outcomes were 

explored, and intervention research studies were described and critiqued regarding the 
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Integrated Model of Behavioral Prediction, cardiovascular health intervention, and rural 

health promotion studies.  Additionally, churches were discussed as important settings for 

health promotion especially in remote areas, and the role of public health nursing in rural 

health promotion interventions in rural areas were addressed.   
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CHAPTER THREE:  METHODOLOGY 

 
 The third chapter includes descriptions of the research methods employed during 

the course of this cardiovascular health promotion intervention study.  Descriptions of 

study components such as the instruments utilized for data collection and the information 

regarding reliability and validity are discussed.   Ethical considerations including risks 

and benefits of participation in the intervention study and informed consent are presented.  

The sample including inclusion and exclusion criteria, setting, and recruitment 

procedures are described prior to the listing of knowledge and skills components 

presented in the intervention table.  The data collection and analysis including methods 

for sample description and hypothesis testing, strengths, and limitations of the design 

were also presented.  The summary concludes the chapter. 

Research Design 

 A quantitative method is an appropriate means for answering the research 

questions because the pretest and posttest measures can indicate whether the intervention 

had an effect of increasing cardiovascular health knowledge and intentions among the 

rural African American participants.  The quantitative research design is a randomized 

cluster group experimental study using pretest and posttest measures to test a culturally 

relevant cardiovascular health promotion intervention on intentions of rural African 

Americans to engage in health behaviors.   An advantage of this design is the reduction of 

potential bias during the research process as a result of the increased control of the 

investigator over the variables and research settings (Tappen, 2011).  An experimental 
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design provides the means for discovering the effectiveness of an intervention on health 

outcomes by the comparison of one group receiving the intervention (experimental 

group) with another group not currently receiving it (control group).    

Church congregations were randomized to the experimental or control group by 

church membership.  This allows comparison between groups that are similar in 

demographics with the only overt differences being that the intervention group received 

the intervention, and the comparison group did not.  The comparison group was offered a 

delayed intervention following post-intervention collection of data and end of the study.  

The delayed intervention includes the provision of the same cardiovascular health 

promotion intervention that was received by the intervention group.    

The independent variable of this study is a culturally relevant cardiovascular 

health promotion intervention.  Cardiovascular health habits and knowledge were 

dependent variables measured from pretest to posttest. Dependent variables include the 

intentions of the study participants to engage in the recommended cardiovascular health 

promotion behaviors: increasing produce consumption, reducing dietary fat, and 

increasing exercise.  The mediator variables for this quasi-experimental study are the 

theoretical determinants of the Integrated Model of Behavioral Prediction:  attitude, 

norms, self-efficacy, and skills/knowledge.  

Research Questions 

1.  Does a culturally relevant cardiovascular health promotion intervention improve 

cardiovascular health habits and increase cardiovascular health knowledge from 

pretest to posttest?   
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2. Does a culturally relevant cardiovascular health promotion intervention increase 

intentions of rural African Americans to consume more produce, reduce dietary 

fat intake, and exercise?  

3. Does a culturally relevant cardiovascular health promotion intervention positively 

affect attitudes and norms of rural African Americans regarding increasing 

produce consumption, reducing dietary fat intake, and increasing exercise? 

4. Does a culturally relevant cardiovascular intervention positively affect PBC/self-

efficacy of rural African Americans regarding increasing produce consumption, 

reducing dietary fat intake, and increasing exercise? 

Hypotheses 

There is a dearth of published research about the effectiveness of culturally relevant 

cardiovascular health promotion interventions for African Americans in rural settings.  

No studies were found that tested the Integrated Model of Behavioral Prediction on a 

cardiovascular health promotion intervention.  The following hypotheses were tested: 

1. The culturally relevant cardiovascular health promotion intervention improves 

cardiovascular health habits and increases cardiovascular health knowledge from 

pretest to posttest. 

2. The culturally relevant cardiovascular health promotion intervention increases 

intentions of rural African Americans to consume more produce, reduce dietary 

fat intake, and increase exercise. 

3. The culturally relevant cardiovascular health promotion intervention positively 

affects attitudes and norms of rural African Americans regarding increasing 

produce consumption, reducing dietary fat intake, and increasing exercise. 
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4. A culturally relevant cardiovascular health promotion intervention positively 

affects PBC/self-efficacy of rural African Americans regarding increasing 

produce consumption, reducing dietary fat intake, and increasing exercise. 

Procedures 

 The procedures section delineates the study processes including the setting, 

recruitment, informed consent, sample, and sample size.  The cardiovascular health 

promotion intervention implemented in the participating churches is also described.  

Discussion of data collection including descriptions of pretest and posttest measures are 

addressed.  Ethical considerations as necessary aspects of a research study involving 

human participants are also discussed.   

Setting  

The study was conducted in church settings in two rural counties located in 

northern Florida.  The churches are Protestant in denomination with predominantly 

African American congregations, although visitors may periodically be present.  

Appointments were made with the pastors of the selected churches, and information 

about the study was discussed.  Consent to use the church premises for the study 

activities was requested.   The church pastors and designated representatives were asked 

to motivate and encourage the church congregants to participate in the study.  When the 

pastor of each church granted permission for the intervention, a letter of cooperation was 

obtained prior to beginning any aspect of the study phases. The recruitment of 

participants, implementation of the intervention, and collection of data were done within 

the church. 
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Recruitment Procedures 

Prior to initial contact with potential subjects, program flyers were posted in the 

churches after request by the church pastors.  The pastor and pastor-appointed 

representatives from each congregation encouraged congregants to participate in the 

study.  Participant recruitment initially occurred during the first week of the study.   In 

the first session, the student investigator provided a full description of the study purpose, 

procedures, potential benefits and risks, and the voluntary nature of participation.   All 

questions were answered prior to the signing of the informed consent form. 

Informed Consent 

Informed consent was obtained during the initial session to ensure that the 

potential participants fully understood and gave consent to participate in the intervention.  

The consent form contained written information about the research study procedures, the 

risks involved for the participants, planned compensation, and contact information should 

issues arise.  The consent forms were signed once all participant questions had been 

satisfactorily answered.  The demographic and pretest instruments were administered 

after informed consent had been obtained.  The participants were encouraged to contact 

the primary or student investigator regarding questions or concerns during any phase of 

the intervention and data collection.  Each participant was ensured that, despite signing 

the consent form, they were free to terminate participation in the study at any time and 

for any reason without requirement of disclosure.   

Sample 

The participants were church congregants in rural church settings in northern 

Florida.  African American adults who were twenty-four years of age and older were 
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targeted for participation in the study.  The same inclusion and exclusion criteria 

determined for participation in the intervention groups receiving the cardiovascular health 

program will be applicable for recruiting participants in the control groups. 

Inclusion Criteria 

 Age 24 years of age or older 

 Self-identifies as African American 

 Reads, understands, and speaks English 

 Willing to attend intervention sessions in rural church setting 

Exclusion Criteria 

 Pregnant women 

Sample Size 

 The study was a random cluster design including African Americans randomized 

in groups by church congregation.  The design necessitated special consideration 

regarding statistical calculations to account for the correlation and inter-dependence 

among individuals in the church groups that may affect responses (Sadler et al., 2007).   

Statistical methods applied to individuals do not accurately portray the stated significance 

when applied to cluster groups (Donner & Klar, 2004; Sadler, 2007).   Adjusting the 

sample size and accounting for the randomized groups can avoid problems that can 

potentially invalidate the study conclusions and generalizations (Sadler, 2007). 

 Sadler (2007) details the steps in calculating sample sizes of randomized groups.  

The first step involved calculating the sample size that would be needed had the group 

not been clustered.   The medium effect size (.50) (Cohen, 1992) for input in the 

calculation was derived from a published rural cardiovascular health promotion study 
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measuring variables such as diet including produce consumption, dietary fat, and exercise 

(Fahs et al., 2013).  The predetermined values for the desired power (.80) was used to 

reduce chances of Type II error, and significance level (a = .05) was set to reduce 

chances of a Type I error (Tappen, 2011).  An individual sample size (n = 64) was 

determined using these parameters from a power table (Kellar & Kelvin, 2013).   

Calculating the effective sample size (ESS) in each cluster included additional 

calculations to account for people expected to join the study in each church cluster (m = 

30) and the intra-cluster correlation among people in the same church (r = .01).  To 

determine the number of churches needed in the intervention, the number of independent 

observations was divided by ESS.  Determination of the number of people needed in each 

church group consisted of multiplying the number of churches needed (K = 3) by the 

number of people expected to participate (m = 30).  To account for intra-cluster 

correlation in the study, at least 90 people were needed in the experimental group, and 90 

people were needed for the control group.  To anticipate attrition, 9 extra people were 

recruited per group necessitating a total of at least 99 people per group, intervention and 

control.  At a minimum, approximately 33 people per each of the three churches for the 

intervention group and the same for the control are needed for a total of 198 participants.   

Intervention 

The cardiovascular health intervention titled “With Every Heartbeat is Life” was 

developed by the National Institutes of Health (2007) specifically for African Americans.  

A manual and picture cards were provided by the organization to facilitate 

implementation of the program in the community setting. The intervention consisted of 

ten sessions of approximately ninety minutes each that were given over six weeks.  The 
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measures were administered during the first (pretest) and last (posttest) sessions.  Each 

session is designed to increase knowledge and skills regarding cardiovascular disease and 

reducing associated cardiovascular disease risk.  

Table 1 

Intervention Curriculum 

 

Week Timetable 
1 Information about the study and the intervention.  Questions and Answers. 

Informed Consent.  Pretests. 
 Session Knowledge Skills 
1 1 Discussion of the heart and its functions. 

Individual risk for heart disease.  Risk 
factors that can be prevented or reduced. 

Taking own pulse.  
Completing a family 
health history 

2 2 Description of heart attack.  Warning 
signs of an impending heart attack and 
timely actions to save life and heart tissue 

Activation of emergency 
response.  Making an 
emergency card. Role-
playing of strategies in 
emergency situations. 

2 3 Importance of physical activity such as 
brisk walking for cardiovascular health. 

Stretching and walking. 

3 4 Definitions of prehypertension and high 
blood pressure and normal parameters. 
The dangers of hypertension on health.  
Lower sodium and alcohol intake.  
Description and symptoms of stroke. 

List of locations for 
blood pressure screen, 
asking for numbers 
Reading food labels for 
sodium.  

3 6 Relationship between weight and health. 
Importance of maintaining weight within 
healthy ranges.  Healthy way to lose 
weight. 

Reading a BMI chart.  
Reading food labels for 
calories. 

4 5 Definition of cholesterol and its effect on 
cardiovascular health.  Parameters of 
healthy cholesterol. 

Reading food labels for 
cholesterol and fat 
content of foods.  Steps 
to lower cholesterol. 

4 8 Dietary intake of varieties of healthy 
foods. Heart healthy foods including 
cultural foods for African Americans. 

Choosing heart health 
foods.  Cooking healthy 
traditional foods. 
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5 7 Definition and symptoms of diabetes. The 
effect of diabetes on cardiovascular 
health.  Meaning of blood glucose levels.  
Sugar-sweetened beverages and sugar-
content. 

Preventing and 
controlling diabetes. 
Reading food labels for 
sugar.  Diabetic foot 
care. 

5 9 Heart healthy eating when time or money 
is in short demand.  Concepts regarding 
eating out in restaurants. 

Planning heart healthy 
meals with limited time. 
Strategies for healthy 
eating out in restaurants.  
Saving money while 
shopping. 

6 10 The effect of second-smoke on children 
and youth.  Cost of smoking.  Effect of 
smoking on cardiovascular health. 

Role-playing second-
hand smoke avoidance 
tactics.  Resources for 
smoking cessation. 

6 Review of concepts.  Posttest Completion.  Distribution of Certificates of 
Achievement and gift cards. 

 

Data Collection 

Data were collected on the first and last sessions of the cardiovascular health 

intervention. The posttest measures were the same as the pretests to detect differences in 

means and changes in scores from pretest to posttest.  Both the pretests and posttests were 

administered to both the intervention and control groups.  For the intervention group, the 

posttest will measure the effect of the intervention on intentions to engage in heart health 

recommendations, self-efficacy, norms, and attitudes. Administering the same pretests 

and posttests to the control groups measures the changes that might have occurred by 

chance from the first data collection period to the second.  Comparison of the results of 

both groups facilitates making conclusions regarding the effectiveness of the intervention 

on the dependent variables. 

In appreciation of the time spent completing the demographic and questionnaires, 

each participant in both groups received a $20 gift card at the posttest data collection 

period.  The issuance of the gift cards will not be used as a coercive means for recruiting 
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participants or maintaining participation in the program.  If the participant desires to 

withdraw prior to the conclusion of the study for any reason, there will be no penalty 

stated or inferred. 

Measures 

 The literature was reviewed for reliable and valid published instruments that 

measured the components consistent with the Integrated Model of Behavioral Prediction 

regarding cardiovascular health behaviors:  intentions, attitudes, norms, and perceived 

behavioral control/self-efficacy.  These measures included instruments for produce 

consumption, dietary fat intake, and exercise.  The measures also included an 

intervention-specific instrument with items for health habits and health knowledge 

consistent with the intervention teachings, dietary factors regarding produce consumption 

and dietary fat intake, and exercise.   

Dietary Measure for Produce Consumption 

 The Theory of Planned Behavior 5-a-Day Questionnaire (Appendix C) is a 

twelve-item instrument that will be used to measure attitudes, norms, perceived 

behavioral control (self-efficacy) and intentions regarding daily consumption of fruits and 

vegetables.  The instrument had adequate internal reliability (a = .79) (Blanchard et al., 

2009).  The methods for validity testing of the instrument were not reported.  The 

instrument was tested in a diverse population (n = 511) of African American (47.2%), 

White (39.1%), and Asian/Hispanic (13.5%) study participants in the southern United 

States.  According to an online readability calculator, the average grade level of the full 

instrument was 7.9 based on the grade level standards determined by the United States 

educational system. 
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The attitude scale has four semantic differential items rated with opposing 

descriptors on a 7-point scale (internal reliability, a = .69).  The norms scale measures 

norms for produce consumption using a seven-point scale ranging from Strongly 

Disagree (1) to Strongly Agree (7) (internal reliability, a = .77).  The three perceived 

behavior control (self-efficacy) items were also measured using a seven-point scale 

(internal reliability, a = .81).  Items for intentions to eat fruits and vegetables included 

one seven-point scale ranging from Strongly Disagree (1) to Strongly Agree (7) and one 

fill-in-the-blank statement requiring insertion of the number (between 0 and 7) of days 

per week for planned consumption of 5 servings of fruits and vegetables (internal 

reliability, a = .74).   

Dietary Measure for Fat Intake 

 The “Theory of Planned Behavior Measure” by Armitage and Arden (2007) had 

items consistent with the behavioral determinants of the Theory of Planned Behavior and 

the Integrated Model of Behavioral Prediction.  The measure has simple wording and was 

developed to measure dietary fat intake among adolescents.  According to an online 

readability calculator, the average grade level of the full instrument was 7.5 based on the 

grade level standards determined by the United States educational system.  This would 

make this tool a valuable measure of fat intake for rural African Americans having less 

than a high school education.  Participants having a high school education and above 

should be able to understand and complete the measure without difficulty.   

 The determinants measured are attitude, subjective norm, perceived control, and 

behavioral intention.  The attitude scale (internal reliability, a = .95) was adapted by 

including two items measured with adjectives (Bad-Good and Negative-Positive) on the 
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opposite poles of a bipolar (-3 to +3) semantic differential scale as descriptors of attitude 

toward eating a low-fat diet in the next two weeks (Armitage & Arden, 2007).  Subjective 

norm had four rankings (Strongly Disagree-Strongly Agree) on a seven-point (1-7) 

unipolar scale (internal reliability, a = .92) (Armitage & Arden, 2007).  The five differing 

unipolar scales for perceived control with a seven-point scale that will be averaged had 

high reliability (a = .86) (Armitage & Arden, 2007).  The three unipolar items (-3 to +3) 

that ranked responses (Strongly Disagree to Strongly Agree and Very Unlikely to Very 

Likely) to intention items were determined reliable (a = .94).  Validity testing of the 

measure was not reported. 

Exercise Measure 

The “Theory of Planned Behavior Exercise Questionnaire” (Appendix E) was 

developed by Blanchard et al. (2003) to measure the psychosocial aspects of the theory 

that were integrated into The Integrated Model of Behavioral Prediction.  The measure 

was also used and tested in a later study (Blanchard et al., 2008).  This scale will be used 

to measure the psychosocial variables (intentions, norms, attitudes, and perceived 

behavior control/self-efficacy) that are integral components in common with the Theory 

of Planned Behavior and the Integrated Model of Behavioral Prediction.  Each of the 

constructs of the theoretical model asked about the psychosocial variables planned by the 

participants from the date of the first data collection period over the next two weeks.  The 

responses to each item consisted of a five-point Likert scale ranging from Strongly 

Disagree (1) to Strongly Agree (5).   

The participants of the study were African American (n = 237) and White (n = 

176).  The reliability of each scale was published by Blanchard et al. (2008).  The internal 
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reliabilities were acceptable (African Americans, a = .81, and Whites, a = .89) for the 

two affective attitude items in the scale measured two months after implementation of the 

intervention.  During the same period, the internal reliabilities of the two instrumental 

attitude items were measured for African Americans (a = .84) and Whites (a = .75).   The 

internal reliability of the two subjective norm items ranged from a = .83 (African 

Americans) to a = .86 (Whites) (Blanchard, 2008).  The three perceived behavior 

control/self-efficacy items were acceptable for both African Americans (a = .79) and 

Whites (a =.74) (Blanchard, 2008).  The methods for validity testing of the instrument 

were not reported.  According to an online readability calculator, the average grade level 

of the full instrument was 9.0 based on the grade level standards determined by the 

United States educational system.   

Intervention-specific Instrument 

 The demographic and health knowledge measure that are published with the 

intervention are the “My Health Habits and My Health Knowledge” pretest and posttest 

(Appendix B) were administered during the pretest and posttest data collection periods.  

An executive summary posted by the National Institutes of Health (NIH) (2012) 

regarding the intervention disclosed that the intervention-specific measures were 

developed specifically for use during implementation of the intervention.  The reliability 

and validity of the questionnaires had not been evaluated in other research.   The 

summary also stated that the intervention had not been tested using control groups (NIH, 

2012).  

 The pretest and posttest instruments have identical items divided into three 

sections:  My Health Habits, My Health Knowledge, and A Day with the Harris Family.  
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Each section was scored separately.  The “My Health Habits” section has twenty-one 

items that were separated to determine an effective means for scoring the tests relevant 

for the proposed study (Table 1).  The actual behavior change items that measured 

positive behavior changes were grouped together, and each item received the score 

provided in the front of each option on the instrument with one exception (Item 14, last 

option) which received 5 points rather than 8.  The Confidence Change items will be 

scored according to the point value provided in the instrument for each option.  The 

actual behavior change items devised to measure negative behaviors were reverse scored 

in the design of the tool.  For the purposes of this study, these questions will be reverse 

scored with the negative option choices receiving fewer points that the positive option 

choices in the given items as delineated in the table.  The higher the score on this section 

from pretest to posttest, the greater the changes in health behaviors measured. 
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The “My Health Knowledge” section of the pretest and posttest has a total of 21 

options.  The first eleven items have dichotomous options of “Yes” or “No”.  Each of the 

items should have a “Yes” answer for the item to be answered correctly.   This applies to 

all of the options located under each item stem.  These items were scored according to the 

number of “Yes” items that are marked earning two points each.  A “No” or “Don’t 

Know” option would score zero points.   The last ten items had only one correct option 

Table 2 

Scoring Methodology for My Health Habits 

Domain Item(s) Scoring Methodology Maximum 
Points 

Positive Behavior Changes 
     Dietary   
          Produce 1-3 Assigned values for each option 12 
          Fat 4-6; 11-12 Assigned values for each option 24 

     Exercise 13 Assigned values for each option 7 

     Smoking 14 Assigned values for each 
option; exception last option (5 
points) 

5 

     Skills 5 Assigned values for each option 4 

Negative Behavior Changes 
 
     Smoking 15 Reverse Scored 3 

     Dietary    
          Sugary Drinks 7-8 Reverse scored 8 

    Processed Meats 9 Reverse scored 4 
          Sodium 10 Reverse scored 4 
          Alcohol 16-17 Reverse scored; exception last 

option for Item 17 (5 points) 
 

13 
Change in Confidence 
     Confidence 18-21 Assigned values for each option  

16 
Total 100 
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for the participants to choose from to earn the maximum number of points.  An exception 

was made for two of the items (Items 15 and 16) because two answers might be correct 

regarding health knowledge of the item.  However, one of each of the items (2 points) 

was allotted an extra point for being more correct than the other option (1 point).  The 

greater the increase in scores from pretest to posttest, the greater the gain in knowledge. 

Table 3 

Scoring Methodology for My Health Knowledge 

Domain Item(s) Scoring Methodology Maximum 
Points 

Dichotomous 
Answers: Yes/ No 

 
1-11 

7 

Scored dependent upon the 
number of “Yes” answers (2 
points each) 
One “No” option is correct 

 
86 
2 

One Correct 
Answer 

 
12-14; 17-

21 

One option is correct.  
8 

Exceptions 15 
 
 

16 

Two items possibly correct:  
        30 minutes (2 points) 
        40 minutes (1 point) 
Two items possibly correct: 
         Hypertension (2 points)          
         Prehypertension (1 point) 

 
2 
 
 
2 

Total 100 
 

 The portion of the instrument titled “A Day with the Harris Family” has five 

different scenarios that depict one of five stages of change identified by Prochaska and 

DiClemente (1983):  Precontemplation (Darnell), Contemplation (James), Preparation 

(Pam), Action (Diane), and Maintenance (Tina).   The last section of the instrument is the 

demographic form that was used to collect information about the study participants.  The 

items included socio-demographic and health determinants such as diagnosis of heart 

disease or diabetes, age, gender, educational level, employment status, race/ethnicity, etc.  
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Ethical Considerations 

Ethical issues may arise during the implementation of a study.  For example, the 

subjects’ reading levels may present ethical complications during the data collection 

periods.  To prevent this, the measures used to collect data were assessed for readability 

by a Fleish-Kincaid readability calculator found online.  Instruments had an overall 

readability score no higher than ninth grade.   

After the posttest completion, both the intervention and control group participants 

received a $20.00 gift card to Walmart to thank them for participating in the study.  This 

amount was discussed with the pastors and determined to be an adequate incentive 

without being coercive.  The church pastors will be informed of the results of the study.  

If desired, the intervention materials will be offered to the control group after the 

completion of the study.   

Confidentiality of Information 

All data collected during the course of the study were kept confidential.  As the 

primary investigator of the study, the dissertation chair will have access to all of the data 

and participant information.  Hard copies of data collection forms including demographic 

questionnaire and study measures will be stored at the student investigator’s home in a 

locked cabinet.  Only the student investigator will have access to the key.  The electronic 

data will be secured using a password-protected laptop.  The laptop will also be placed in 

the locked cabinet when not under direct supervision of the student researcher.  In 

addition, each participant’s identifying information will be kept separate from the 

demographic information and completed instruments.  Following completion of the 
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study, all identifying information will be destroyed, and the data obtained from the study 

linked to the participant only by code number will be kept for five years. 

Benefits  

Although no benefits can be promised, there is potential for improving 

participants’ cardiovascular health habits.     

Risks 

 This proposed quantitative study poses only minimal risks to participants.  The 

primary risk is the breach of confidentiality.  There is the possibility that the subjects will 

discuss information with others outside of the intervention group.  To mitigate this risk, 

the researcher counselled participants regarding the sensitivity of the information and the 

necessity of maintaining privacy of comments made by others in the intervention.  Upon 

recruitment into the study, each participant will receive a code number that will serve as a 

personal identification on demographic, pretest, and posttest forms throughout the course 

of the study.  Only the student researcher and dissertation committee chair will be able to 

link the personal code with the identification of the subject.  Another possible risk is that 

the participants may have viewed the questions being asked on the measures as 

embarrassing, upsetting, or an invasion of privacy.  Participants were informed that they 

may skip questions, take a break, or cease participation in the study without penalty at 

any time.   

Threats to Internal Validity 

Internal validity is concerned with minimizing bias resulting from extraneous 

factors that may affect the findings (Tappen, 2011).  Detecting relevant effects of the 

cardiovascular health outcomes of the intervention necessitates reducing, and if possible, 
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eliminating, the effect of the influence on the outcomes of the study.  Threats to internal 

validity specific for this study could include history, testing, instrumentation, selection 

bias, and experimental mortality. 

History 

 History encompasses issues happening in the community or research setting at the 

same time as the study that may influence the responses of the participants to an 

intervention (Tappen, 2011).  Threats to internal validity resulting from history could 

include participation by the research subjects in a cardiovascular health program similar 

to the intervention or exposure to information in the media such as a public health 

campaign.  In an effort to decrease this threat, the researcher asked participants in the 

community whether they participated in other cardiovascular health promotion programs.  

Testing 

 The study used pretests and posttest to detect differences in test means that may 

have resulted from the intervention.  The exposure of the participants to the pretest prior 

to the intervention may threaten internal validity by influencing performance on the 

posttest (Tappen, 2011).  In an effort to combat this threat, the participants were asked to 

refrain from searching for alternative cardiovascular health intervention during the active 

course of the intervention.  The order of test administration could affect test scores.  To 

reduce bias, instruments will be administered in the same order to all participants. 

Instrumentation 

The use of instruments in a research study can affect the internal validity.  For 

example, the reading level of the tests may be too high for the participants to understand 

and accurately answer test questions.  To decrease this threat, the researcher performed 
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readability calculations of the instruments and assured the combined results for each 

instrument are lower than a ninth grade educational level.  The instruments were piloted 

with five rural African Americans prior to conducting the study.  The only difficulties 

encountered were complaints about the differences in formatting of the answer items.  

The problematic items were corrected and made uniform among the instruments.  

Selection Bias 

 Selection bias may affect internal validity because of the subtle differences among 

individuals in experimental and control groups that may become pronounced during 

comparison of one group with the other (Tappen, 2011).  The groups were compared at 

pretest to determine whether pre-existing differences were present.  Internal validity of 

the study is strengthened by the study design in having a common intervention 

randomized at the church level.  This strategy prevents complications such as 

communication among congregants in experimental and comparison groups regarding the 

intervention that could potentially threaten the integrity of the study. 

Experimental Mortality 

 Attrition is increased when an intervention meets over multiple times.  

Experimental mortality refers to the loss of research participants from the intervention at 

a higher rate than those in the control group (Tappen, 2011).  Strategies to avoid loss of 

participants include having interactive sessions and incentives to continue participation 

such as sampling different heart-healthy recipe items as refreshments during each session 

and hand-outs to take home following the session. 
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Threats to External Validity 

 External validity is based on the premise that the results of the study can be 

generalized to other populations (Tappen, 2011).  A threat to external validity could 

include the selection of church groups.  Individuals who are not church members may 

differ from members in ways that could affect results.  Rural residents of north Florida 

may differ from other rural settings.  These factors may limit the generalizability 

intervention findings on populations that do not regularly attend church.  Simply being 

involved in a controlled experimental study may alter the experiences of the participants 

differently from the provision of the intervention in a typical setting (Tappen, 2011). 

Data Analysis 

 The pretest and posttests were analyzed to detect differences in variable means 

collected prior to the implementation of the intervention and after.   The data were 

managed through the creation of a database using SPSS software.  The data was entered 

into the data base and rechecked for accuracy using the method described by Tappen 

(2011) of entering the data into two separate databases and comparing for similarity and 

error.  The data will be cleaned of errors such as incorrect coding, errors in entering data, 

and omission of symbols and numbers (Tappen, 2011).  Ensuring the data is consistent 

and checking for missing data and outliers are important components of cleaning the data 

and ensuring the integrity of the data analysis.   

Description of the Sample 

The demographic information of the study participants was analyzed using 

descriptive statistics (Tappen, 2011).  Frequencies and percentages were calculated to 

depict the study population concerning ethnicity, age, and gender, family history of heart 
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disease.  Means and standard deviations will be calculated for demographic responses 

regarding age in years, educational level, and employment status.   

Hypothesis Testing  

 Each of the research questions involved collection of quantitative data obtained 

on the instruments used in the study.  Hypothesis testing will involve linear mixed model 

(LMM) to detect differences in the group means from pretest to posttest and account for 

intra-cluster correlation within the church groups.   

Hypothesis 1.  The culturally relevant cardiovascular health promotion 

intervention improves cardiovascular health habits and increases cardiovascular health 

knowledge from pretest to posttest. 

The “My Health Habits” pretest and posttest will be used to determine differences 

in scores from pretest to posttest using LMM.  The health knowledge and health habits 

tests will be scored and analyzed separately.  The responses on the test items will be 

totaled and recorded in the database.  Statistical testing using LMM facilitated analysis of 

whether there were differences in the dependent variables (health habits and health 

knowledge) after exposure to the cardiovascular health intervention (independent 

variable).  

Hypothesis 2.  The culturally relevant cardiovascular health promotion 

intervention increases intentions of rural African Americans to consume more produce, 

reduce dietary fat intake, and increase exercise. 

LMM will be the statistical test for analyzing differences in dependent variables 

(produce consumption intentions, dietary fat intentions, and exercise intentions) from 

pretest to posttest as effects of the independent variable.  There are separate measures for 
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intentions for increasing produce consumption (Appendix C), decreasing fat intake 

(Appendix D), and increasing exercise (Appendix E). The measures for intentions will be 

calculated and totaled.  The higher the scores, the greater the intention to perform the 

recommended health behavior change.   

Hypothesis 3.  The culturally relevant cardiovascular health promotion 

intervention positively affects attitudes and norms of rural African Americans regarding 

increasing produce consumption, reducing dietary fat intake, and increasing exercise. 

LMM will be the statistical test for analyzing differences in dependent variables 

(attitudes regarding produce, attitudes regarding dietary fat, attitudes regarding exercise, 

norms regarding produce, norms regarding dietary fat, norms regarding exercise) from 

pretest to posttest as effects of the independent variable.  There are separate measures for 

attitude and norms determinants for produce consumption (Appendix C), dietary fat 

intake (Appendix D), and exercise (Appendix E).  The higher the scores on each of these, 

the greater the influence of attitude and norms on cardiovascular health intentions.   

Hypothesis 4.  A culturally relevant cardiovascular health promotion intervention 

positively affects PBC/self-efficacy of rural African Americans regarding increasing 

produce consumption, reducing dietary fat intake, and increasing exercise. 

LMM will be the statistical test for analyzing differences in dependent variables 

(PBC/self-efficacy regarding produce, PBC/self-efficacy regarding dietary fat, PBC/self-

efficacy regarding exercise) from pretest to posttest as effects of the independent 

variable.  There are separate measures for self-efficacy for produce consumption 

(Appendix C), dietary fat intake (Appendix D), and exercise (Appendix E).  The higher 
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the scores on each of these, the greater the influence of PBC/self-efficacy on 

cardiovascular health intentions.   

Strengths and Limitations 

 A strength of the study is the pretest and posttest design among separate 

congregational groups.  Although complete separation of the individuals in both the 

control and experimental groups would be impossible and unethical, using two groups 

separated by geographical location reduces the risk of confounding variables 

contaminating results.  A limitation is the threat to external validity concerning the 

inability to generalize the findings to all African American populations and settings.  The 

conclusions drawn in the study may be limited to characteristics found among 

participants in the participating church setting and geographic locations.  Randomization 

at the church level is also a limitation which reduces the likelihood that the sample is 

representative of the general population. 

Summary 

 The third chapter discussed the methodology and design of the research study 

including the research questions and hypotheses.  The measures for collecting data about 

produce consumption, dietary fat intake, and exercise were described.  Ethical 

considerations including risks and benefits were discussed.  The targeted sample and the 

inclusion and exclusion criteria were described.  Sample size, threats to interior and 

exterior validity were discussed.  The study procedures included the setting, recruitment, 

informed consent, and confidentiality of sensitive information.  The weekly topics of the 

intervention was described,, and data collection methods were discussed.  Data analysis, 

hypothesis testing, and strengths and limitations concluded the chapter. 



89 

 

 
 
 

CHAPTER FOUR:  RESULTS 
 

 The fourth chapter includes the processes employed during the data preparation, 

cleaning, and analysis of the data.  The purpose of the study was to explore the effect of a 

culturally relevant cardiovascular health promotion intervention on cluster samples of 

rural African Americans using the Integrated Model of Behavioral Prediction (IMBP) as 

a theoretical framework.  The sociodemographic information about the study population 

was depicted using descriptive statistics.  This chapter discusses data analysis and 

hypothesis testing to answer the four research questions:  determining the effect of the 

intervention on cardiovascular knowledge, health habits, norms, perceived behavioral 

control (self-efficacy), intentions, and attitudes.  The variables corresponded with the 

IMBP and were associated with fruit and vegetable consumption, dietary fat intake, and 

exercise patterns.  This chapter also describes the data cleaning procedures, 

sociodemographic information about the individual participants of the study, and the 

procedures involved in the statistical analysis and interpretation of the data.   

Data Processing 

 The preliminary phase of data analysis involved inspecting the data for errors and 

correcting items incorrectly entered into the Statistical Package for Social Sciences 

(SPSS) software used.  The data were cleaned to decrease inaccuracies that would affect 

the results such as missing values and extra or incorrect numerical information (Tappen, 

2011).  Frequencies were inspected for each variable and compared with the paper 

surveys.  Visual inspection of the data revealed that posttest data were mistakenly entered 
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for a participant who had not completed the study or posttest.  The data were scrutinized 

for other errors by comparing the paper surveys for each participant with the data entered 

into the data set.  Mistakes in data entry were corrected, and descriptive and frequency 

tables were again run to detect missed or potentially new errors.   No other errors were 

found in the data cleaning process.  

 Histograms were generated and inspected for normal curve distribution, 

skewness, kurtosis, and other issues that may affect data analysis (Tappen, 2011).  The 

distribution of total scores for the My Health Habits (MHH) and My Health Knowledge 

(MHK) pretest and posttest were examined.  The histograms depicting MHH pretest 

scores (Figure 2) and posttest scores (Figure 3) revealed normal curve distributions.    

 

Figure 2.  Distribution of PreMHH_Total Scores 
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Figure 3.  Distribution of PostMHH_Total Scores 
 
In contrast, MHK pretest (Figure 4) distribution curves were skewed to the left which is 

common for tests of knowledge.  The histogram for the MHK posttest (Figure 5) revealed 

similar distribution patterns. 

 
Figure 4.  Distribution of PreMHK_Total Scores 
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Figure 5.  Distribution of PostMHK_Total Scores 

 

Description of the Sample 

 The samples recruited for the research study were cluster samples of African 

Americans (n = 229; 100%) recruited from twelve churches located in two rural counties 

in northern Florida.   The church clusters were randomly assigned to intervention or 

control groups using a random numbers table.  Even numbers represented the 

intervention, and odd numbers indicated no intervention.  The numbers determined which 

group, intervention or control, that the next recruited church would be. Prior to 

recruitment of a church, the next number in the random numbers table determined the 

group the next participating church would be assigned to.  Discussion of the activities, 

intervention or none, were discussed with the church pastor representing the church 

cluster during the recruitment stage.   This method facilitated the establishment of trust 

and increased understanding of the expectations of individual church and participant 

involvement in the study. 
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Churches in the targeted rural counties were found using a local telephone book, 

church mapping information on the internet, and personal networking with community 

members.   After identification of a potential church, the pastor of the church or a 

designated representative was called to inquire about interest in study participation.  To 

decrease complications associated with racial segregation within the church clusters, all 

of the rural churches recruited and included in the study had predominantly African 

American congregations.  The dates for data collection, and intervention implementation 

for cluster groups receiving the intervention, were determined.  Baseline measures, 

pretests and a sociodemographic survey, were collected during the first session for church 

groups receiving the intervention.   Church clusters assigned to the control group 

completed the pretests and demographic survey during a data collection period decided 

by the church pastor.   

Congregations in the intervention group received the six-week cardiovascular 

health promotion intervention.  The educational intervention discussed decreasing 

cardiovascular risk through making healthier dietary choices, quitting smoking, getting 

adequate exercise, and controlling blood pressure, diabetes, and cholesterol. Posttests 

were completed during the sixth and final session.  Cluster groups in the control group 

received no intervention.  Their participation consisted solely of the completion of the 

pretest at the designated time and the posttest approximately six weeks later.  The 

passage of time, six weeks, for the control group mirrored the time taken for the 

intervention group to receive the intervention.  Other than complications commonly 

associated with a pretest-posttest design, testing and maturation, the groups were similar 
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and comparable except that one set, intervention group, received the intervention, and the 

other, control group, did not. 

The numbers of participants in each church cluster is represented in Table 4.  

Time 1 (n) represents the numbers of participants who signed consent forms and 

completed surveys during the pretest data collection period, and The Time 2 (n) 

represents the number present during the posttest data collection period.  Differences in 

numbers between the two dates reflect attrition.  Although the attrition rate was small 

compared to other studies involving rural African American populations, a few (n = 16) 

did not attend both pretest and posttest sessions.   To protect the confidentiality of the 

church congregations and participants, numbers will be used in place of names of 

churches and letters in place of counties.  In County A, there were three churches that 

received the intervention (intervention group), and there were four churches (control 

group) that did not receive the intervention.  In County B, there were three churches that 

received the intervention (intervention group) and two church clusters that did not 

(control group). 
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Table 4 

Numbers of Participants per Church Cluster 
 Intervention Group Control Group 
 Time 1 (n) Time 2 (n) Time 1 (n) Time 2 (n) 
County A     
        Church 1 22 21   
        Church 2   12 12 
        Church 4 15 15   
        Church 5 26 23   
        Church 7   20 20 
        Church 11   21 20 
        Church 12   19 18 
County A Total 63 59 72 70 
County B     
        Church 3 16 13   
        Church 6 9 7   
        Church 8   19 18 
        Church 9 27 24   
        Church 10   23 22 
County B Total 52 44 42 40 
Total  115 103 114 110 

 

Sociodemographic Characteristics 

The sociodemographic and health history information provided by the participants 

was analyzed using descriptive statistics.  Demographic characteristics included 

descriptions of race, age, gender, educational level, and employment items disclosed 

during data collection.   

Race 

The race of all participants (n = 229, 100%) in the study was African American 

(Table 5).  There were no Afro-Caribbean or Hispanic participants evidenced by two 

questions regarding ethnicity in the demographic aspect of the questionnaire.  None of the 

participants responded that a language other than English was spoken in the home, and all 

denied self-identification as Latino or Hispanic.  
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Age 

 The means and standard deviations of the groups were analyzed for similarity 

(Table 5).  The means and standard deviations of ages of participants were similar in each 

group.  The ages of the participants in the intervention group (n = 115) ranged from 24 to 

93 (M = 59.03, SD = 12.91); however, the 93 year-old participant was lost from the study 

due to attrition.  The range of the participants’ ages (24-87) in the control group (n = 114) 

were comparable (M = 56.56, SD = 13.49).  

Gender 

 Frequencies and percentages were calculated to describe the sample in terms of 

gender distribution (Table 5).  Female participants outnumbered males in both groups.  

The intervention group consisted of 31 males (27%) and 85 females (73%).  There were 

35 males (30.7%) and 79 females (69.3%) in the control group. 

Educational Level 

 The educational levels of the participants in the intervention and control groups 

varied (Table 5).  Regarding the intervention group, 21 (18.3%) of the participants did 

not finish high school, 28 (24.3%) graduated from high school or earned a Graduate 

Equivalency Diploma (GED), 32 (27.8%) attended some college, 23 (20%) graduated 

from college, and 11 (9.6%) earned a graduate or professional degree.   In the 

intervention group, 22 (19.3%) of the participants did not finish high school, 45 (39.5%) 

graduated from high school or earned a Graduate Equivalency Diploma (GED), 23 (20%) 

attended some college, 14 (12.3%) graduated from college, and 10 (8.8%) earned a 

graduate or professional degree.   
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The demographic data for education was categorical, not continuous (Table 5).  A 

nonparametric test, Pearson Chi Square, was used to detect whether there were significant 

group differences regarding educational levels.  No significant difference was detected 

between groups for the categorical education variable, X2 (4, n = 229) = 7.687, p = .10 

Employment Status 

 In the demographic survey, data were collected from participants about 

employment status (Table 5). The majority of participants in both the intervention (n = 

46, 40%) and control (n = 53, 46.5%) groups declared working full-time.  A large number 

of participants from both groups also reported they were retired, 41 (35.7%) participants 

from the intervention group and 33 (28.9%) from the control group.  Fourteen (12.2%) 

participants from the intervention group and 13 (11.4%) responded that they were 

unemployed, and 7 (6.1%) intervention group participants and 9 (7.9%) control group 

participants stated they were full-time homemakers.  Seven (6.1%) of the intervention 

group participants and 6 (5.3%) of the control group participants were employed part-

time. 
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Table 5 

Sociodemographic Characteristics of the Sample 
Demographic 
Variable 

Intervention group (n = 115) Control group (n = 114) 
n % M SD n % M SD 

Race 
     African American 

 
115 

 
100 

   
114 

 
100 

  

Age   59.03 12.91   56.56 13.49 
Gender         
     Male 31 27   35 30.7   
     Female 84 73   79 69.3   

Educational level         
     Did not finish high   
     school 
 

21 18.3   22 19.3   

     Graduated from  
     high school/GED 
 

28 24.3   45 39.5   

     Attended some  
     college 
 

32 27.8   23 20   

     Graduated from  
     college 
 

23 20   14 12.3   

     Earned a graduate/  
     professional degree 
 

11 9.6   10 8.8   

Employment Status         
     Full-time 46 40   53 46.5   
     Part-time 7 6.1   6 5.3   
     Retired 41 35.7   33 28.9   
     Not employed 14 12.2   13 11.4   
     Homemaker 7 6.1   9 7.9   

Note.  M = mean, SD = standard deviation 
 

Health History 

 The survey also included items regarding participant’s history of diabetes, heart 

disease, and family history of heart disease (Table 6).  The majority of participants in 

both the intervention (n = 73, 63.5%) and control (n = 69, 60.5%) groups denied having a 

history of diabetes.  Twenty-eight (24.3%) of the intervention group and 30 (26.3%) 
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disclosed a previous diabetes diagnosis by a health provider.  A similarly small number 

of the intervention group (n = 12, 10.4%) and control group 13 (11.4%) participants 

confessed a previous diagnosis of borderline diabetes.  Only 1 (0.9%) female in the 

intervention group and 2 (1.8%) in the control group stated they had received a diagnosis 

of gestational diabetes during pregnancy.  One (.09%) person from the intervention group 

checked the “Don’t Know” category of the survey. 

 A large majority of the intervention 103 (89.6%) and control 92 (80.7%) groups 

denied having a history of heart disease (Table 6).  Eleven (9.6%) of the intervention 

group and 18 (15.8%) of the intervention group stated they had previously been 

diagnosed with heart disease.  Interestingly, 1 (0.9%) person in the intervention group 

and 4 (3.5%) of the control group participants did not know whether they had a previous 

history of heart disease.   

 Slightly more of the participants of both the intervention (n = 57, 49.6%) and 

control (n = 55, 48.2%) groups responded that there was a history of heart disease in their 

families (Table 6).  Slightly less than half, 50 (43.5%) of the intervention group and 45 

(39.5%) of the control group participants, denied having knowledge of a family history of 

heart disease.   Eight (7%) participants in the intervention group and 14 (12.3%) in the 

control group did not know whether heart disease was a family health history component. 
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Table 6 
 
Participant Health History 
 
Variable 

   Intervention group (n = 115)           Control group (n = 114) 
           n       %               n        % 

History of Diabetes     
     No  73  63.5  69  60.5 
     Yes, Diabetes  28  24.3  30  26.3 
     Borderline or    
     Prediabetes 

 12  10.4  13  11.4 

     Gestational    
     Diabetes 

 1  0.9  2  1.8 

     Don’t Know  1  0.9  0  0 
Diabetes Total  115    114   
History of Heart 
Disease 

        

     Yes  11  9.6  18  15.8 
     No  103  89.6  92  80.7 
     Don’t Know  1  0.9  4  3.5 
Heart Disease Total  115    114   
Family History of 
Heart Disease 

        

     Yes  57  49.6  55  48.2 
     No  50  43.5  45  39.5 
     Don’t Know  8  7  14  12.3 
Family History Total  115    114   

 
 

Reliability of the Instruments 

 The instruments were evaluated for internal consistency reliability for each of the 

subsets at both time periods, pretest and posttest, using Cronbach’s a (Table 7).  

Reliability of the My Health Habits items were evaluated separately from the My Health 

Knowledge items.  Each of the other instruments, 5-a-Day, Dietary Fat, and Exercise 

Scales, consisted of four subscales each, Norms, Intentions, Perceived Behavior Control 

(PBC)/self-efficacy, and Attitude, to measure each health pattern, fruit and vegetable 

consumption, dietary fat intake, and exercise.  These constructs were evaluated 

separately.   The analyzed measures displayed high estimates of reliability (a > .70) 
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except for the Intention pretest (n = 229, a = .69) of the 5-a-Day Scale (Tappen, 2011).  

The Intention posttest of the 5-a-Day Scale was more reliable (n = 213, a = .72).  A 

similar result was reported for the Norms pretest (n = 229, a = .63) of the Dietary Fat 

Scale compared with a Norms posttest (n = 213, a = .73) value and the Exercise Attitude 

pretest (n = 229, a = .66) compared with the posttest (n = 213, a = .73).  A complication 

of the evaluation of internal consistency reliability involved the Intention measure of the 

Exercise Scale.  The test was unable to be computed because only one item measured this 

variable.   

Table 7 

Internal Consistency Reliability for My Health Habits (MHH), My Health Knowledge, 5-
a-Day Scale, Dietary Fat Scale, and Exercise Scale 
  Pretest Posttest 
Measure Items n a n a 

MHH 21 229 .73 213 .78 
MHK 22 229 .88 213 .89 
5-a-Day Scale      
     Norms 3 229 .89 213 .91 
     PBC/self-efficacy 3 229 .80 213 .86 
     Intention 2 229 .69 213 .72 
     Attitude 4 229 .84 213 .82 
Dietary Fat Scale      
     Attitude 2 229 .92 213 .92 
     Norms 4 229 .63 213 .74 
     PBC/self-efficacy 5 229 .89 213 .89 
     Intention 3 229 .93 213 .95 
Exercise Scale      
     Intention 1 229 --- 213 --- 
     Norms 2 229 .89 213 .86 
     Attitude 4 229 .66 213 .73 
     PBC/self-efficacy 3 229 .81 213 .85 

Note. MHH = My Health Habits Scale; MHK = My Health Knowledge Scale 
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Analyses of the Research Questions 

The purpose of the study was to determine whether a cardiovascular health 

promotion intervention changed the cardiovascular knowledge, health habits, norms, 

perceived behavioral control (self-efficacy), intentions, and attitudes scores from pretest 

to posttest measurements.  A linear mixed model (LMM) was used to analyze the 

outcomes associated with these variables.   Allowing for more than one observation on 

each study participant, LMM simultaneously accounts for both fixed and correlated 

dependency associated with random effects (Chen & Dunson, 2003; Peng & Lu, 2012).  

Mixed effect models are effective statistical methods for analyzing clustered data that 

may contain varied participant responses associated intra-cluster correlation especially at 

the mean level (Peng & Lu, 2012).  Fixed effects assume that the unobserved 

heterogeneity of the clusters is constant, and in comparison, the assumptions of the 

random effects in the mixed model assumes that the unobserved cluster heterogeneity is 

random (Peng & Lu, 2012).  The statistical test was used to analyze repeated measures, 

pretest and posttest, for all of the research questions.  The model is useful for examining 

fixed and random effects associated with data collected from nested cluster groups. 

Data was also analyzed by creating gain score variables, subtraction of the pretest 

from the posttest values, using LMM in SPSS.   The gain scores were calculated for each 

of the variables to measure changes in scores from pretest to posttest.  The classical 

approach of using gain scores in pretest-posttest designs can be useful when the pretest 

and posttest scores are potentially unreliable and have variances that are not equal 

(Dimitrov & Rumrill, 2003).   The ability to include the random effects of subjects nested 

in cluster groups contributes to the usefulness of the LMM in analyzing the gain scores. 
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According to Leech, Barrett, and Morgan (2015), the assumptions of the model 

include observations that are independent above the nesting level.  The collected data met 

this assumption by the two independent observations of each participant within the 

church.  Another assumption of the model states that the errors should be distributed 

normally with a mean of zero.  The dependent variables, My Health Habits and My 

Health Knowledge, were tested to determine whether the data met the assumptions of the 

model.  Visual inspection of the residual plots did not reveal any obvious deviations that 

would violate the assumptions of the model (Figure 6 and Figure 7). 

 

 
 

Figure 6.  Residual Scatterplot (MHH_Total) 
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Figure 7.  Residual Scatterplot (MHK_Total) 
 
 

The data were transformed in SPSS in long format to run the tests using SPSS in 

the Mixed Model analysis.  This format restructured the data into cases having pretest 

(Time 1) and posttest (Time 2) data stacked into a separate variable column per 

participant.  The new variables created during the restructuring process included the Time 

variable for Pretest and Posttest and a new variable for each measured item that combined 

both the pretest and posttest.  The linear mixed model was selected to analyze the 

relationship between the intervention and dependent variables.  As fixed effects, Time 

(pretest and posttest), Group (intervention and control), and an interaction term 

(Group*Time) were entered into the model.  As random effects, the intercept for subject 

groupings (participant and church) were added.  Descriptive statistics of test scores 

(Table 8) as independent variables were run using SPSS: The following table (Table 8) 
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lists the independent variables and includes the number of cases, means, and standard 

deviations of both the pretests and posttests for each variable. 

Table 8 
 
Means and Standard Deviations for Tests by Group 
 
 

Test (n) 
Intervention Group Control Group 

Pretest  (115) Posttest  (103) Pretest  (114) Posttest  (110) 
Variable M SD M SD M SD M SD 
Total_MHH 64.07 8.77 71.24 8.58 62.56 8.76 64.53 8.57 
Total_MHK 77.80 21.31 94.72 6.74 78.61 19.84 80.63 18.21 
Intention_FrVe 10.01 2.69 11.31 2.23 9.04 3.10 9.28 2.91 
Intention_Fat 16.20 3.65 17.70 3.21 15.32 4.32 15.06 4.64 
Intention_Ex 4.05 .71 4.36 .68 3.84 .85 4.00 .93 
Attitude_FrVe 22.32 3.24 24.94 2.75 22.72 4.08 23.16 3.40 
Norms_FrVe 16.10 4.41 18.50 2.98 16.25 4.33 16.60 4.03 
Attitude_Fat 11.10 2.19 11.84 1.82 10.27 2.87 10.47 2.52 
Norms_Fat 21.28 4.70 23.61 4.62 21.19 4.42 21.43 4.49 
Attitude_Ex 16.31 2.70 17.61 2.20 15.84 2.66 15.99 2.50 
Norms_Ex 8.38 1.50 8.92 1.10 7.91 1.87 8.17 1.58 
PBC_FrVe 16.07 3.35 17.51 2.99 15.03 3.87 15.49 3.92 
PBC_Fat 27.71 4.60 29.25 4.59 25.92 5.85 26.02 5.58 
PBC_Ex 12.12 2.15 13.20 1.69 11.64 2.48 11.83 2.41 

Note.  M = mean, SD = standard deviation 
 

Research Question 1 

Does a culturally relevant cardiovascular health promotion intervention increase 

cardiovascular health knowledge and improve health habits from pretest to posttest?   

The repeated measures test using LMM in SPSS was computed to answer this 

research question through analysis of the effect of the independent variable, participation 

in the intervention or not, on the two dependent variables associated with this research 

question.   The analyses demonstrated group differences for both cardiovascular health 

knowledge and health habits.  The intervention group that participated in the 

cardiovascular health intervention sessions had greater mean score increases in 
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knowledge (My Health Knowledge scale) and health habits (My Health Habits scale) at 

the second data collection period, posttest.   

My Health Habits.  The My Health Habits (MHH) scale had a maximum score 

of 100 points.  The items had a variety of health habits associated with cardiovascular 

risk including produce and fat consumption, exercise habits, and smoking patterns.  

Higher scores were associated with healthier cardiovascular health habits.  

The mean scores for the My Health Habits pretest were comparable for the 

intervention group (M = 64.07, SD = 8.77) and the control group (M = 62.56, SD = 8.76).  

The mean scores for the My Health Habits posttest showed differences between the group 

that received the intervention (intervention group) compared with the group that did not 

(control group).  The posttest scores increased by 7.17 mean score points from the pretest 

scores for the intervention group (M = 71.24, SD = 8.58), but the scores were relatively 

constant for the control group (M = 64.53, SD = 8.57).  The slight increase (2 mean score 

points) in mean score differences for the control group from pretest (M = 62.56) to 

posttest (M = 64.53) may have reflected a testing effect from completing the pretest 

approximately six weeks earlier.   The separate group, intervention and control, means 

from pretest to posttest are depicted in Figure 8. 
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Figure 8.  Group Means for My Health Habits (MHH) from Pretest to Posttest 

As shown in Table 9, there were significant fixed effect results for the interaction 

of Group by Time [F (1, 212.45) = 27.72, p < .01].  The Time [F (1, 212.45) = 87.77, 

 p < .01] and Group [F (1, 9.15) = 9.58, p = .01] factors were also significant.  

Table 9 

Type III Tests of Fixed Effects (Health Habits) 
 
Source 

Numerator 
df 

Denominator 
df 

 
F 

 
p 

Intercept 1 9.15 9225.90 .00 

Group*Time 1 212.45 27.72 .00 
Group 1 9.15 9.58 .01 
Time 1 212.45 87.77 .00 

Note.  Dependent variable = MHH_Total 

The results in Table 10 indicate that the interaction of Group 1 by Time 1 at 

pretest (Time 1) was not significant (p = .74).  However, there was a significant (p < .01) 

interaction of Group by Time at Time 2 (posttest) for changes in health habits 

(MHH_Total).  In contrast, the interaction, Group 2 by Time 1 was significant (p < .01). 
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Table 10 

Estimates of Fixed Effects on Dependent Variable (MHH_Total) 
    95% Confidence Interval 
Parameter Estimate SE p Lower Bound Upper Bound 
Intercept 64.33 1.01 .00 62.12 66.55 
(Time = 1)*(Group = 1) -.09 1.43 .95 -3.24 3.06 
(Time = 2)*(Group = 1) 6.65 1.44 .00 3.48 9.81 
(Time = 1)*(Group = 2) -1.89 .64 .00 -3.15 -.62 
(Time = 2)*(Group = 2) 0 0    

Note.  (Group = 1) = Intervention Group; (Group = 2) = Control Group 

My Health Knowledge.  The My Health Knowledge scale had a maximum total 

of 100 points.  The items were associated with general and specific knowledge about 

cardiovascular health including hypertension parameters, risk for and symptoms of heart 

attack and stroke, and strategies for reducing cardiovascular disease risk.   

Comparison of the mean scores for the My Health Knowledge pretest were 

similar for the intervention (M = 77.80, SD = 21.31) and control groups (M = 78.61, SD = 

19.84).  The control group mean for this measure was slightly higher (.81 mean score 

points) than the intervention group mean.  The similarities in pretest mean scores and 

standard deviations between groups suggest that the sample was representative of the 

population having varied knowledge and health practices concerning cardiovascular 

health.  The My Health Knowledge posttest greatly increased by 16.92 mean score points 

over time, pretest to posttest, for the intervention group (M = 94.72, SD = 6.74).  In 

comparison, the mean score showed only a slight (2 mean score points) increase for the 

control group (M = 80.63, SD = 18.21).  An interesting observation was that the standard 

deviation for the My Health Knowledge mean scores decreased (-14.57 points) for the 

intervention group from pretest (SD = 21.31) to posttest (SD = 6.74), but the values for 

the control group standard deviations differences remained relatively stable (-1.63 points) 
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from pretest (SD = 19.84) to posttest (SD = 18.21).  The separate group, intervention and 

control, means from pretest to posttest are depicted in Figure 9. 

 

Figure 9.  Group Means for My Health Knowledge (MHK) from Pretest to Posttest 

 As shown in Table 11, there was a significant result for fixed effects for the 

Group by Time [F (1, 214.59) = 32.23, p < .01] interaction.   The Time [F (1, 214.59) = 

52.26, p < .01] and Group [F (1, 10.43) = 6.52, p = .03] were also significant.   

Table 11 

Type III Tests of Fixed Effects (Health Knowledge) 
 
Source 

Numerator 
df 

Denominator 
df 

 
F 

 
Sig. 

Intercept 1 10.43 4311.48 .00 
Group * Time 1 214.59 32.23 .00 
Group 1 10.43 6.52 .03 
Time 1 214.59 52.26 .00 

Note.  Dependent variable = MHK_Total 

Table 12 lists the results of the Estimates of Fixed Effects statistics on the 

dependent variable, cardiovascular health knowledge (MHK_Total).  The interaction of 

Time 1 (pretest) and (Group 1) was not significant (p = .33). The Time 1 (pretest) 
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interaction for the control group (Group 2) was not significant (p = .27).  The interaction 

of the intervention group (Group 1) at posttest (Time 2) was significant (p < .01).   

Table 12 

Estimates of Fixed Effects on Dependent Variable (MHK_Total) 
    95% Confidence Interval 
Parameter Estimate SE p Lower Bound Upper Bound 
Intercept 80.91 1.73 .00 77.02 84.80 
(Time = 1)*(Group = 1) -2.85 2.83 .33 -8.84 3.14 
(Time = 2)*(Group = 1) 13.78 2.48 .00 8.22 19.34 
(Time = 1)*(Group = 2) -2.00 1.81 .27 -5.57 1.57 
(Time = 2)*(Group = 2) 0 0    

Note.  (Group = 1) = Intervention Group; (Group = 2) = Control Group 

Research Question 2 

Does a cardiovascular health education intervention increase intentions of rural 

African Americans to consume more produce, reduce dietary fat intake, and to exercise?   

  According to the Integrated Model of Behavioral Prediction, intentions predict 

behaviors (Fishbein, 2000; Yzer, 2012).  Understanding the effect of the culturally 

relevant cardiovascular health promotion intervention on the intentions of rural African 

Americans facilitates prediction of associated behaviors.   

Intention (Produce).  The measure used to test this variable had two items, a 

Likert scale format and a fill-in-the-blank item for number of days per week participant 

intended eat five produce servings.  The possibilities of totaled scores could range from 

1-14, and the same scale was used for pretest and posttest.  The mean scores and standard 

deviations for the pretests were similar for both the intervention (M =10.01, SD = 2.69) 

and control group (M = 9.04, SD = 3.10).  The intervention group (M = 11.31, SD = 2.23) 

had an increase in mean score (1.3 points) and decrease in standard deviation (.46) at the 

posttest data collection period.  The control group (M = 9.28, SD = 2.91) had little 
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difference (.24 point) over time from pretest to posttest.  The separate group, intervention 

and control, means calculated from pretest to posttest are depicted in Figure 10. 

 

Figure 10.  Group Means for Produce Intention (Intention_FrVe) from Pretest to Posttest 

The tests of the fixed effects (Table 13) shows significant [F (1, 213.47) = 9.27,  

p < .01] differences in scores by test for the Group by Time interaction.  Both Time [F (1, 

213.46) = 17.88, p < .01] and Group [F (1, 8.12) = 20.00, p < .01] had significant 

differences in scores for the dependent variable, produce intentions. 

Table 13 

Type III Tests of Fixed Effects (Intention_Produce) 
 
Source 

Numerator 
df 

Denominator 
df 

 
F 

 
Sig. 

Intercept 1 8.12 3440.76 .00 
Group * Time 1 213.47 9.27 .00 
Group 1 8.12 20.00 .00 
Time 1 213.47 17.88 .00 

Note.  Dependent variable = Intention_FrVe 

 The fixed effects estimates of produce intentions (Table 14) depicts there was not 

a significant (p = .07) difference in scores for Time 1 (pretest) by Group 1 (intervention), 
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and the interaction of Group 2 (control) at the same time (pretest) was also not significant 

(p = .40).  The interaction of Group 1 (intervention) by Time 2 (posttest) was significant 

(p < .01). 

Table 14 

Estimates of Fixed Effects on Dependent Variable (Intention_FrVe) 
    95% Confidence Interval 
Parameter Estimate SE p Lower Bound Upper Bound 
Intercept 9.25 .26 .00 8.69 9.82 
(Time = 1)*(Group = 1) .76 .38 .07 -.06 1.58 
(Time = 2)*(Group = 1) 2.05 .38 .00 1.24 2.86 
(Time = 1)*(Group = 2) -.21 .25 .40 -6.98 .28 
(Time = 2)*(Group = 2) 0 0    

Note.  (Group = 1) = Intervention Group; (Group = 2) = Control Group 

Intentions (Dietary Fat).  The measure used to test this variable had a three-item, 

Likert scale format.  The possibilities of totaled score choices could range from 3-21, and 

the same scale was used for pretest and posttest.  The pretest mean scores for intentions 

to reduce intake of dietary fat were similar for the intervention (M = 16.20, SD = 3.65) 

and control (M = 15.32, SD = 4.32) groups.  The posttests showed a higher (1.5 points) 

mean score (M = 17.70, SD = 3.21) for the intervention group and a slightly lower (-.26) 

mean score (M = 15.06, SD = 4.64) for the control group.  Separate group, intervention 

and control, means calculated from pretest to posttest are depicted in Figure 11. 
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Figure 11.  Group Means for Fat Intention (Intention_Fat) from Pretest to Posttest 

The results of the tests of fixed effects (Table 15) for intentions to reduce dietary 

fat intake (Intention_Fat) showed a significant fixed effect for the Group by Time 

interaction [F (1, 214.68) = 14.56, p < .01].  There were significant differences within 

groups from pretest to posttest as determined by the effect of Time [F (1, 214.68) = 7.03, 

p = .01].   The between group difference was significant for Group [F (1, 9.64) = 7.55,  

p < .01].  

Table 15 

Type III Tests of Fixed Effects (Intention_Fat) 
 
Source 

Numerator 
df 

Denominator 
df 

 
           F 

 
Sig. 

Intercept 1 9.64 2275.17 .00 
Group * Time 1 214.68 14.56 .00 
Group 1 9.64 7.55 .02 
Time 1 214.68 7.03 .01 

Note.  Dependent variable = Intention_Fat 

 The fixed effects estimates (Table16) for the dependent variable (Intention_Fat) 

showed that the interaction of Group 1 (intervention) by Time 1 (pretest) was not 
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significant (p = .11).   The Group 1 (intervention) by Time 2 (posttest) showed a 

significant (p < .01) increase (1.25) from pretest to posttest.  The Group 2 (control) by 

Time 1 (pretest) interaction was not significant (p = .41). 

Table 16 

Estimates of Fixed Effects on Dependent Variable (Intention_Fat) 
    95% Confidence Interval 
Parameter Estimate SE p Lower Bound Upper Bound 
Intercept 15.08 .50 .00 13.99 16.18 
(Time = 1)*(Group = 1) 1.25 .71 .11 -.30 2.81 
(Time = 2)*(Group = 1) 2.73 .72 .00 1.17 4.30 
(Time = 1)*(Group = 2) .27 .32 .41 -.36 .90 
(Time = 2)*(Group = 2) 0 0    

Note.  (Group = 1) = Intervention Group; (Group = 2) = Control Group 

Intentions (Exercise).  The measure used to test this variable had a one-item, 

Likert scale format.  The possibilities of totaled score choices could range from 1-5, and 

the same scale was used for pretest and posttest.  The pretest mean scores for intentions 

to engage in physical activity were similar for the intervention (M = 4.05, SD = .71) and 

control (M = 3.84, SD = .85) groups.  There was minimal change for the posttest mean 

scores and standard deviations for either the intervention (M = 4.36, SD = .68) or the 

control (M = 4.00, SD = .93) groups.  Separate group, intervention and control, means 

calculated from pretest to posttest are depicted in Figure 12. 
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Figure 12.  Group Means for Exercise Intention (Intention_Ex) from Pretest to Posttest 

The tests of the fixed effects (Table 17) shows that Time [F (1, 204.96) = 11.90,  

p < .01] and Group [F (1, 9.48) = 8.38, p = .02] were significant.  The interaction of 

Group by Time was not significant [F (1, 204.96) = 1.31, p = .25].   

Table 17 

Type III Tests of Fixed Effects (Intention_Exercise) 
 
Source 

Numerator 
df 

Denominator 
df 

 
F 

 
Sig. 

Intercept 1 9.480 6504.16 .00 
Group * Time 1 204.96 1.31 .25 
Group 1 9.48 8.38 .02 
Time 1 204.96 11.90 .00 

Note.  Dependent variable = Intention_Ex 

The fixed effects estimates (Table 18) for this variable (Intention_Ex) depicts the 

interaction of Group 1 (intervention) by Time 1 (pretest) was not significant (p = .58), 

and the interaction of Group 2 (control) at pretest (Time 1) was not significant (p = .10).  

The interaction of Group 1 (intervention) by Time 2 (posttest) was significant (p = .01). 

 



116 

Table 18 

Estimates of Fixed Effects on Dependent Variable (Intention_Ex) 
    95% Confidence Interval 
Parameter Estimate SE p Lower Bound Upper Bound 
Intercept 3.99 .08 .00 3.81 4.17 
(Time = 1)*(Group = 1) .07 .11 .58 -.18 .31 
(Time = 2)*(Group = 1) .37 .12 .01 .11 .62 
(Time = 1)*(Group = 2) -.15 .09 .10 -.33 .03 
(Time = 2)*(Group = 2) 0 0    

Note.  (Group = 1) = Intervention Group; (Group = 2) = Control Group 

Research Question 3 

Does a culturally relevant cardiovascular intervention positively affect attitudes 

and norms of rural African Americans regarding increasing produce consumption, 

reducing dietary fat intake, and increasing exercise?  Attitudes relate to a person’s 

perceptions about the feasibility of a health behavior, and norms motivate intentions to 

engage in health behaviors through discernments concerning what should be done in a 

given situation (Fishbein, 2000; Yzer, 2012) 

Attitudes (Produce).  The measure used to test this variable had a four-item, 

Likert scale format.  The possibilities of totaled score choices could range from 4-28, and 

the same scale was used for pretest and posttest.  The mean scores for the pretest were 

comparable for both the intervention (M = 22.32, SD = 3.24) and control groups (M = 

22.72, SD = 4.08).  The mean posttest scores did not dramatically change for the control 

group (M = 23.16, SD = 3.40), having a difference of .44 point.  The intervention group 

had a greater difference (2.62 points) in mean scores from pretest to posttest (M = 24.94, 

SD = 2.75).  Separate group, intervention and control, means calculated from pretest to 

posttest are depicted in Figure 13. 
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Figure 13.  Group Means for Produce Attitude (Attitude_FrVe) from Pretest to Posttest 

The results of the tests of fixed effects (Table 19) for attitudes regarding fruit and 

vegetable consumption (Attitude_FrVe) showed a significant [F (1, 208.36) = 6.35,  

p = .01] fixed effect for the Group by Time interaction and for Time [F (1, 208.36) = 

16.23, p < .01].   The results of the effect for Group [F (1, 215.35) = 10.26, p < .01] was 

also significant. 

Table 19 

Type III Tests of Fixed Effects (Attitude_Produce) 
 
Source 

Numerator 
df 

Denominator 
df 

 
F 

 
Sig. 

Intercept 1 215.35 15004.06 .00 
Group * Time 1 208.36 6.35 .01 
Group 1 215.35 10.26 .00 
Time 1 208.36 16.23 .00 

Note.  Dependent variable = Attitude_FrVe 

The fixed effects estimates of exercise intentions (Table 20) depicts a lack of 

significant (p = .62) interaction for Group 1 (intervention) by Time 1 (pretest), and the 

interaction of Group 2 (control) at the same time (pretest) was not significant (p = .28).  
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The interaction of Group 1 (intervention) by Time 2 (posttest) indicated significant  

(p < .01) differences in scores for the intervention group at posttest. 

Table 20 

Estimates of Fixed Effects on Dependent Variable (Attitude_FrVe) 
    95% Confidence Interval 
Parameter Estimate SE p Lower Bound Upper Bound 
Intercept 23.10 .30 .00 22.51 23.68 
(Time = 1)*(Group = 1) .23 .45 .62 -.67 1.12 
(Time = 2)*(Group = 1) 1.86 .43 .00 1.02 2.70 
(Time = 1)*(Group = 2) -.38 .35 .28 -1.06 .31 
(Time = 2)*(Group = 2) 0 0    

Note.  (Group = 1) = Intervention Group; (Group = 2) = Control Group 

Norms (Produce).   The measure used to test this variable had a three-item, 

Likert scale format.  The possibilities of totaled score choices could range from 3-21, and 

the same scale was used for pretest and posttest.  The mean scores for the pretest were 

comparable for both the intervention (M = 16.10, SD = 4.41) and control groups (M = 

16.25, SD = 4.33).  The mean posttest scores did not dramatically change for the control 

group (M = 16.60, SD = 4.03), having a difference of .35 point.  The intervention group 

had a greater difference (2.4 points) in mean scores from pretest to posttest (M = 18.50, 

SD = 2.98).  The standard deviation for the intervention group decreased (1.43 points), 

but it increased (.30 point) for the control group. Separate group, intervention and 

control, means calculated from pretest to posttest are depicted in Figure 14. 
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Figure 14.  Group Means for Produce Norms (Norms_FrVe) from Pretest to Posttest 

The fixed effects table (Table 21) provides results for norms regarding produce 

consumption (Norms_FrVe).   There was a significant [F (1, 225.14) = 9.35, p < .01] 

fixed effect for the Group by Time interaction.  The Time [F (1, 225.14) = 16.78, p < .01] 

and Group [F (1, 227.40) = 4.37, p = .04] effects were also significant.   

Table 21 

Type III Tests of Fixed Effects (Norms_FrVe) 
 
Source 

Numerator 
df 

Denominator 
df 

 
F 

 
Sig. 

Intercept 1 227.40 6549.52 .00 
Group * Time 1 225.14 9.35 .00 
Group 1 227.40 4.37 .04 
Time 1 225.14 16.78 .00 

Note.  Dependent variable = Norms_FrVe 

The estimates of fixed effects (Table 22) for the fruit and vegetable norms 

variable showed a lack of significant (p = .35) interaction for Group 1 (intervention) by 

Time 1 (pretest), and the interaction of Group 2 (control) at the same time (pretest) was 
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not significant (p = .46).  The interaction of Group 1 (intervention) by Time 2 (posttest) 

was significant (p < .01) and indicated group difference in scores at posttest. 

Table 22 

Estimates of Fixed Effects on Dependent Variable (Norms_FrVe) 
    95% Confidence Interval 
Parameter Estimate SE p Lower Bound Upper Bound 
Intercept 16.60 .34 .00 15.93 17.27 
(Time = 1)*(Group = 1) -.50 .53 .35 -1.54 .54 
(Time = 2)*(Group = 1) 1.89 .49 .00 .93 2.85 
(Time = 1)*(Group = 2) -3.47 .47 .46 -1.27 .58 
(Time = 2)*(Group = 2) 0 0    

Note.  (Group = 1) = Intervention Group; (Group = 2) = Control Group 

Attitude (Dietary Fat).  The measure used to test this variable had a two-item, 

Likert scale format.  The possibilities of totaled score choices could range from 2-14, and 

the same scale was used for pretest and posttest.  The mean scores and standard 

deviations for the pretests were similar for both the intervention (M =11.10, SD = 2.19) 

and control group (M = 10.27, SD = 2.87).  The intervention group (M = 11.84, SD = 

1.82) had an increase in mean score (.74 point) and decrease in standard deviation (.37) at 

the posttest data collection period.  The control group (M = 10.47, SD = 2.52) had little 

difference (.20 point) in mean scores over time from pretest to posttest.  The separate 

group, intervention and control, means calculated from pretest to posttest are depicted in 

Figure 15. 
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Figure 15.  Group Means for Dietary Fat Attitude (Attitude_Fat) from Pretest to Posttest 

The results of the tests of fixed effects (Table 23) for attitudes regarding dietary 

fat (Attitude_Fat) showed a significant [F (1, 211.63) = 4.44, p = .04] fixed effect for the 

Group by Time interaction and for Time [F (1, 211.63) = 9.40, p < .01].   The results of 

the effect for Group [F (1, 10.48) = 8.41, p = .02] was also significant.   

Table 23 

Type III Tests of Fixed Effects (Attitude_Fat) 
 
Source 

Numerator 
df 

Denominator 
df 

 
F 

 
Sig. 

Intercept 1 10.48 3140.46 .00 
Group * Time 1 211.63 4.44 .04 
Group 1 10.48 8.41 .02 
Time 1 211.63 9.40 .00 

Note.  Dependent variable = Attitude_Fat 

The fixed effects estimates (Table 24) for the dependent variable (Attitude_Fat) 

showed a lack of significant (p = .11) interaction for Group 1 (intervention) by Time 1 

(pretest), and the interaction of Group 2 (control) at the same time (pretest) was not 
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significant (p = .50).  The interaction of Group 1 (intervention) by Time 2 (posttest) was 

significant (p < .01) and indicated group difference in scores at posttest. 

Table 24 

Estimates of Fixed Effects on Dependent Variable (Attitude_Fat) 
    95% Confidence Interval 
Parameter Estimate SE p Lower Bound Upper Bound 
Intercept 10.44 .28 .00 9.83 11.05 
(Time = 1)*(Group = 1) .70 .41 .11 -.19 1.60 
(Time = 2)*(Group = 1) 1.43 .40 .00 .55 2.30 
(Time = 1)*(Group = 2) -.14 .20 .50 -.52 .25 
(Time = 2)*(Group = 2) 0 0    

Note.  (Group = 1) = Intervention Group; (Group = 2) = Control Group 

Norms (Dietary Fat).  The measure used to test this variable had a four-item, 

Likert scale format.  The possibilities of totaled score choices could range from 4-28, and 

the same scale was used for pretest and posttest.  The mean scores and standard 

deviations for the pretest were comparable for both the intervention (M = 21.28, SD = 

4.70) and control groups (M = 21.19, SD = 4.42).  The mean posttest scores had little 

change for the control group (M = 21.43, SD = 4.49).  The intervention group had a 

greater difference (2.33 points) in mean scores from pretest to posttest (M = 23.61, SD = 

4.62).  The standard deviations for the intervention and control group remained constant. 

Separate group, intervention and control, means calculated from pretest to posttest are 

depicted in Figure 16. 
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Figure 16.  Group Means for Dietary Fat Norms (Norms_Fat) from Pretest to Posttest 

The results of the tests of fixed effects (Table 25) for norms concerning dietary fat 

(Norms_Fat) showed a significant [F (1, 217.35) = 11.91, p < .01] fixed effect for the 

Group by Time interaction and for Time [F (1, 217.35) = 15.64, p < .01].   The results of 

the effect for Group [F (1, 8.53) = 3.42, p = .10] was not significant.   

Table 25 

Type III Tests of Fixed Effects (Norms_Fat) 
 
Source 

Numerator 
df 

Denominator 
df 

 
F 

 
Sig. 

Intercept 1 8.53 4002.30 .00 
Group * Time 1 217.35 11.91 .00 
Group 1 8.53 3.42 .10 
Time 1 217.35 15.64 .00 

Note.  Dependent variable = Norms_Fat 

The estimates of fixed effects (Table 26) for the fruit and vegetable norms 

variable showed a lack of significant (p = .98) interaction for Group 1 (intervention) by 

Time 1 (pretest), and the interaction of Group 2 (control) at the same time (pretest) was 
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not significant (p = .72).  The interaction of Group 1 (intervention) by Time 2 (posttest) 

was significant (p = .01) and indicated group difference in scores at posttest. 

Table 26 

Estimates of Fixed Effects on Dependent Variable (Norms_Fat) 
    95% Confidence Interval 
Parameter Estimate SE p Lower Bound Upper Bound 
Intercept 21.39 .54 .00 20.23 22.55 
(Time = 1)*(Group = 1) .02 .76 .98 -1.63 1.68 
(Time = 2)*(Group = 1) 2.38 .77 .01 .72 4.04 
(Time = 1)*(Group = 2) -.16 .45 .72 -1.04 .72 
(Time = 2)*(Group = 2) 0 0    

Note.  (Group = 1) = Intervention Group; (Group = 2) = Control Group 

Attitude (Exercise).  The measure used to test this variable had a four-item, 

Likert scale format.  The possibilities of totaled score choices could range from 4-20, and 

the same scale was used for pretest and posttest.  The mean scores and standard 

deviations for the pretest were calculated for the intervention (M = 16.31, SD = 2.70) and 

control (M = 15.84, SD = 2.66) groups.  The mean posttest scores had little change for the 

control group (M = 15.99, SD = 2.50).  The intervention group increased the mean scores 

from pretest to posttest (M = 17.61, SD = 2.20).  Separate group, intervention and control, 

means calculated from pretest to posttest are depicted in Figure 17.  
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Figure 17.  Group Means for Exercise Attitude (Attitude_Ex) from Pretest to Posttest 

The fixed effects table (Table 27) provides results for attitudes about exercise 

(Attitude_Ex).   There was a significant [F (1, 220.16) = 9.38, p < .01] fixed effect for the 

Group by Time interaction.  The Time [F (1, 220.16) = 15.04, p < .01] and Group [F (1, 

7.04) = 11.52, p = .01] effects were also significant.   

Table 27 

Type III Tests of Fixed Effects (Attitude_Exercise) 
 
Source 

Numerator 
df 

Denominator 
df 

 
F 

 
Sig. 

Intercept 1 7.04 11459.07 .00 
Group * Time 1 220.16 9.38 .00 
Group 1 7.04 11.52 .01 
Time 1 220.16 15.04 .00 

Note.  Dependent variable = Attitude_Ex 

The estimates of fixed effects (Table 28) for the exercise attitude variable showed 

no significant (p = .37) interaction for Group 1 (intervention) by Time 1 (pretest).  The 

interaction of Group 2 (control) at pretest was not significant (p = .56).  The interaction 

of Group 1 (intervention) by Time 2 (posttest) was significant (p < .01). 
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Table 28 

Estimates of Fixed Effects on Dependent Variable (Attitude_Ex) 
    95% Confidence Interval 
Parameter Estimate SE p Lower Bound Upper Bound 
Intercept 16.00 .24 .00 15.47 16.53 
(Time = 1)*(Group = 1) .33 .36 .37 -.44 1.10 
(Time = 2)*(Group = 1) 1.61 .34 .00 .85 2.36 
(Time = 1)*(Group = 2) -.15 .26 .56 -.66 .36 
(Time = 2)*(Group = 2) 0 0    

Note.  (Group = 1) = Intervention Group; (Group = 2) = Control Group 

Norms (Exercise).  The measure used to test this variable had a two-item, Likert 

scale format.  The possibilities of totaled score choices could range from 2-10, and the 

same scale was used for pretest and posttest.  The pretest mean scores for intentions to 

engage in physical activity were comparable for the intervention (M = 8.38, SD = .1.50) 

and control (M = 7.91, SD = 1.87) groups.  The changes in posttest mean scores were 

small for the intervention (M = 8.92, SD = 1.10) and the control (M = 8.17, SD = 1.58) 

groups.  Separate group means for pretest to posttest are depicted in Figure 18. 

 

Figure 18.  Group Means for Exercise Norms (Norm_Ex) from Pretest to Posttest 
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The tests of the fixed effects (Table 29) shows that the Time [F (1, 210.75) = 9.61, 

p < .01] and Group [F (1, 9.88) = 9.22, p = .01] effects were significant.  The interaction 

of Group by Time was not significant [F (1, 210.75) = 1.24 p = .27].   

Table 29 

Type III Tests of Fixed Effects (Norms_Exercise) 
 
Source 

Numerator 
df 

Denominator 
df 

 
F 

 
Sig. 

Intercept 1 9.88 6728.15 .00 
Group * Time 1 210.75 1.24 .27 
Group 1 9.88 9.22 .01 
Time 1 210.75 9.61 .00 

Note.  Dependent variable = Norms_Ex 

The fixed effects estimates (Table 30) for the exercise norms variable (Table 29) 

depicts that the results for the interaction, Group 1 (intervention) by Time 1 (pretest) were 

not significant (p = .28), and the interaction of Group 2 (control) at the same time 

(pretest) was not significant (p = .16).  The interaction of Group 1 (intervention) by Time 

2 (posttest) was significant (p < .01). 

Table 30 

Estimates of Fixed Effects on Dependent Variable (Norms_Ex) 
    95% Confidence Interval 
Parameter Estimate SE p Lower Bound Upper Bound 
Intercept 8.17 .16 .00 7.84 8.51 
(Time = 1)*(Group = 1) .23 .24 .34 -.27 .73 
(Time = 2)*(Group = 1) .76 .22 .00 .28 1.24 
(Time = 1)*(Group = 2) -.25 .18 .16 -.60 .10 
(Time = 2)*(Group = 2) 0 0    

Note.  (Group = 1) = Intervention Group; (Group = 2) = Control Group 

Research Question 4 

Does a culturally relevant cardiovascular intervention affect PBC/self-efficacy of 

rural African Americans regarding increasing produce consumption, reducing dietary fat 

intake, and increasing exercise? 
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Perceived behavior control (PBC), a term also known as self-efficacy, is 

understood as the belief in one’s ability to perform a recommended health behavior 

((Fishbein, 2000; Yzer, 2012).  The theory suggests that the greater the PBC, the higher 

the likelihood of intentions that influence health behaviors (Fishbein, 2000; Yzer, 2012). 

PBC/Self-efficacy (Produce).  The measure used to test this variable had a three-

item, Likert scale format.  The possibilities of totaled score choices could range from 3-

21, and the same scale was used for pretest and posttest.  The mean scores for the pretest 

were calculated for both the intervention (M = 16.07, SD = 3.35) and control groups (M = 

15.03, SD = 3.87).  The mean posttest scores did not dramatically change for the control 

group (M = 15.49, SD = 3.92), having a difference of .46 point.  The intervention group 

had a greater difference (1.44 points) in mean scores and lowered standard deviation from 

pretest to posttest (M = 17.51, SD = 2.99).  Separate group, intervention and control, 

means calculated from pretest to posttest are depicted in Figure 19. 

 

Figure 19.  Group Means for Produce PBC (PBC_FrVe) from Pretest to Posttest 
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The fixed effects table (Table 31) provides results for produce self-efficacy 

(PBC_FrVe).   There was a significant [F (1, 218.26) = 4.51, p = .04] fixed effect for the 

Group by Time interaction.  The Time [F (1, 218.26) = 17.77, p < .01] and Group [F (1, 

8.17) = 11.04, p = .01] effects were also significant.   

Table 31 

Type III Tests of Fixed Effects (PBC_FrVe) 
 
Source 

Numerator 
df 

Denominator 
df 

 
F 

 
Sig. 

Intercept 1 8.17 4810.31 .00 
Group * Time 1 218.26 4.51 .04 
Group 1 8.17 11.04 .01 
Time 1 218.26 17.77 .00 

Note.  Dependent variable = PBC_FrVe 

The fixed effects estimates for the produce self-efficacy (PBC) variable (Table 

32) depicts the results for the interaction, Group 1 (intervention) by Time 1 (pretest) 

which was not significant (p = .23), and the interaction of Group 2 (control) at the same 

time (pretest) was not significant (p = .14).  The interaction of Group 1 (intervention) by 

Time 2 (posttest) was significant (p < .00). 

Table 32 

Estimates of Fixed Effects on Dependent Variable (PBC_FrVe) 
    95% Confidence Interval 
Parameter Estimate SE p Lower Bound Upper Bound 
Intercept 15.49 .36 .00 14.71 16.27 
(Time = 1)*(Group = 1) .59 .51 .27 -.52 1.70 
(Time = 2)*(Group = 1) 2.01 .51 .00 .89 3.13 
(Time = 1)*(Group = 2) -.47 .31 .14 -1.09 .15 
(Time = 2)*(Group = 2) 0 0    

Note.  (Group = 1) = Intervention Group; (Group = 2) = Control Group 

PBC/Self-efficacy (Dietary Fat).  The measure used to test this variable had a 

five-item, Likert scale format.  The possibilities of totaled score choices could range from 

5-35, and the same scale was used for pretest and posttest.  The mean scores and standard 
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deviations for the pretest were comparable for both the intervention (M = 27.71, SD = 

4.60) and control groups (M = 25.92, SD = 5.85).  The mean posttest scores showed 

minimal (.1 point) change for the control group (M = 26.02, SD = 5.58).  The intervention 

group had a greater difference (1.54 points) in mean scores from pretest to posttest (M = 

29.25, SD = 4.59).  Separate group, intervention and control, means calculated from 

pretest to posttest are depicted in Figure 20. 

 

Figure 20.  Group Means for Dietary Fat PBC (PBC_Fat) from Pretest to Posttest 

The results of the tests of fixed effects (Table 33) for self-efficacy concerning 

dietary fat (PBC_Fat) showed a significant [F (1, 218.98) = 4.81, p = .03] fixed effect for 

the Group by Time interaction.  The results of the effects for Time [F (1, 218.98) = 7.17, 

p = .01] and Group [F (1, 10.33) = 14.33, p < .01] were also significant.   
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Table 33 

Type III Tests of Fixed Effects (PBC_Fat) 
 
Source 

Numerator 
df 

Denominator 
df 

 
F 

 
Sig. 

Intercept 1 10.33 6941.62 .00 
Group * Time 1 218.98 4.81 .03 
Group 1 10.33 14.33 .00 
Time 1 218.98 7.17 .01 

Note.  Dependent variable = PBC_Fat 

The fixed effects estimates (Table 34) for the dependent variable (PBC_Fat) 

showed that the interaction of Group 1 (intervention) by Time 1 (pretest) was significant 

(p = .04).   The Group 1 (intervention) by Time 2 (posttest) was significant (p < .01).  The 

Group 2 (control) by Time 1 (pretest) interaction was not significant (p = .73). 

Table 34 

Estimates of Fixed Effects on Dependent Variable (PBC_Fat) 
    95% Confidence Interval 
Parameter Estimate SE p Lower Bound Upper Bound 
Intercept 26.07 .50 .00 25.00 27.14 
(Time = 1)*(Group = 1) 1.66 .72 .04 .13 3.19 
(Time = 2)*(Group = 1) 3.14 .72 .00 1.61 4.67 
(Time = 1)*(Group = 2) -.15 .43 .73 -.99 .69 
(Time = 2)*(Group = 2) 0 0    

Note.  (Group = 1) = Intervention Group; (Group = 2) = Control Group 

PBC/Self-efficacy (Exercise).  The measure used to test this variable had a three-

item, Likert scale format.  The possibilities of totaled score choices could range from 3-

15, and the same scale was used for pretest and posttest.  The mean scores for the pretest 

were calculated for both the intervention (M = 12.12, SD = 2.15) and control groups (M = 

11.64, SD = 2.48).  The mean posttest scores did not dramatically change for the control 

group (M = 11.83, SD = 2.41), having a difference of .19 point.  The intervention group 

had a greater difference (1.08 points) in mean scores and lowered standard deviation from 
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pretest to posttest (M = 13.20, SD = 1.69).  Separate group, intervention and control, 

means calculated from pretest to posttest are depicted in Figure 21. 

 

 

Figure 21.  Group Means for Exercise PBC (PBC_Ex) from Pretest to Posttest 

As shown in Table 35, there were significant [F (1, 212.53) = 7.37, p = .01] fixed 

effect results for the interaction of Group by Time from pretest to posttest.  The Group [F 

(1, 9.73) = 13.00, p = .01] and Time [F (1, 212.53) = 15.01, p < .01] factors were also 

significant. 

Table 35 

Type III Tests of Fixed Effects (PBC_Exercise) 
 
Source 

Numerator 
df 

Denominator 
df 

 
F 

 
Sig. 

Intercept 1 9.73 9067.72 .00 
Group * Time 1 212.53 7.37 .01 
Group 1 9.73 13.00 .01 
Time 1 212.53 15.01 .00 

Note.  Dependent variable = PBC_Ex 
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The fixed effects estimates (Table 36) for the exercise self-efficacy (PBC) 

variable depicts that the results for the interaction, Group 1 (intervention) by Time 1 

(pretest) were not significant (p = .34), and the interaction of Group 2 (control) at the 

same time (pretest) was not significant (p = .41).  The interaction of Group 1 

(intervention) by Time 2 (posttest) was significant (p < .01). 

Table 36 

Estimates of Fixed Effects on Dependent Variable (PBC_Ex) 
    95% Confidence Interval 
Parameter Estimate SE p Lower Bound Upper Bound 
Intercept 11.83 .20 .00 11.40 12.26 
(Time = 1)*(Group = 1) .29 .30 .34 -.35 .93 
(Time = 2)*(Group = 1) 1.4 .29 .00 .74 1.99 
(Time = 1)*(Group = 2) -.19 .23 .41 -.64 .26 
(Time = 2)*(Group = 2) 0 0    

Note.  (Group = 1) = Intervention Group; (Group = 2) = Control Group 

Synthesis of Repeated Measures Results 

 The results of the repeated measures were synthesized in a table (Table 37).  The 

intervention group (n = 103) had significant posttest gains differences compared to the 

control group (n = 110) on twelve of the fourteen variables measured.  All of the results 

had significant findings except two, Exercise Norms and Intentions.   
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Table  37 

Synthesis of Results of Repeated Measures using LMM 
 Pretest 

Differences 
 

Group 
 

Time 
 

Group*Time 
Variable F p F p F p F p 
My Health Habits 1.60 .24 9.58 .01 87.77 < .01 27.72 < .01 
My Health Knowledge .09 .78 6.52 .03 52.26 < .01 32.23 < .01 
Intentions         
          Fruit and Vegetable 4.39 .06 20.00 < .01 17.88 < .01 9.27 < .01 
          Dietary Fat 2.18 .17 9.64 .02 7.03 .01 14.56 < .01 
          Exercise 3.38 .09 8.38 .02 11.90 < .01 1.31 .25 
Attitudes         
          Fruit and Vegetable 1.01 .34 10.26 < .01 16.23 < .01 6.35 .01 
          Dietary Fat 4.47 .04 8.41 .02 9.40 < .01 4.44 .04 
          Exercise 1.70 .23 11.52 .01 15.04 < .01 9.38 < .01 
Norms         
          Fruit and Vegetable .07 .79 4.37 .04 16.78 < .01 9.35 < .01 
          Dietary Fat .02 .88 3.42 .10 15.64 < .01 11.91 < .01 
          Exercise 2.70 .13 9.22 .01 9.61 < .01 1.24 .27 
PBC/Self-efficacy         
          Fruit and Vegetable 3.23 .11 11.04 .01 17.77 < .01 4.51 < .01 
          Dietary Fat 6.26 .03 14.33 < .01 7.17 .01 4.81 .03 
          Exercise 2.27 .17 13.00 .01 15.01 < .01 7.37 .01 

 

Gain Score Analysis 

The research data suggested that there were differences between groups at pretest.  

Although the samples were randomly selected, most of the pretest means for the 

intervention group were slightly higher than the control group means.  To control for the 

pretest differences and the pretest itself, the data was restructured into wide format and 

analyzed through gain scores using LMM in SPSS.  Gain scores facilitate analysis about 

group differences in gains after treatment (intervention group) compared with no 

treatment (control group).  Initially, the pretests for each of the variables using the group 

factor as the independent variable.  The fixed effects results were analyzed.  A significant 

(p < .05) result in pretest scores by group, intervention and control, indicated a difference 
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that likely had an effect on the posttest scores independent of the intervention.  For such 

cases, change score values were analyzed using the pretest as a covariate in the model.   

Results of the pretest score (dependent variable) with Group (independent 

variable) analysis for each research variable is included in Table 38.  The results of this 

initial test determined the necessity of adding the pretest as a covariate in the model 

analyzing gain scores.  Pretest covariates were not added for group effects that were not 

significantly (p > .05) different.  Examination of gain scores between groups having 

comparable baseline pretest scores allows for statistical analysis of posttest differences 

without having to consider the baseline pretest score as a covariate factor in the model.  

The pretest covariate per variable was added to the model if a significant (p < .05) group 

difference in pretest scores was detected. 

Table 38 
 
Gain Score Analysis 
 Group Effects (Pretest) Type III Tests of Fixed Effects 
Variable         F      p Parameter F       p 
Ch_MHH 1.60 .24 Group 22.55 .00 
Ch_MHK .09 .78 Group 29.11 .00 
Ch_IntentFrVe 4.39 .06 Group 6.08 .03 
Ch_IntentFat 2.18 .17 Group 7.73 .01 
Ch_Intent_Ex 3.38 .09 Group .95 .35 
Ch_Att_FrVe 1.01 .34 Group 8.00 .05 
Ch_NormFrVe .07 .79 Group 8.42 .00 
Ch_AttFat 4.47 .04 Group*PreAttitFat .32 .57 
   Group 1.82 .17 
Ch_NormFat .02 .88 Group 5.70 .03 
Ch_AttEx 1.70 .23 Group 8.49 .00 
Ch_NormEx 2.70 .13 Group 1.05 .32 
Ch_PBCFrVe 3.23 .11 Group 2.19 .17 
Ch_PBCFat 6.26 .03 Group*PrePBCFat .85 .67 
   Group 4.24 .75 
Ch_PBCEx 2.27 .17 Group 6.97 .06 

Note.  Group Effects (Pretest) = Variable Pretest (Dependent) with Group (Independent) 
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 The gain scores for each variable were explored.  The method facilitates 

answering the research questions by analyzing score changes after controlling for the 

group differences in pretest scores.  The first research question examines whether 

cardiovascular habits and knowledge scores increased from pretest to posttest.  The gain 

scores for the My Health Habits (Ch_MHH) and My Health Knowledge (Ch_MHK) 

variables were evaluated to answer the first research question.  The second research 

question asked whether there were increases in intention scores for the intervention group 

from pretest to posttest.  The variables used in the gain score analysis of the second 

question were Intention (Produce), Intention (Dietary Fat), and Intention (Exercise).  The 

third question asked whether there were increases in scores for norms and attitudes 

associated with cardiovascular health recommendations.  To answer this question, gain 

score analyses were computed for these variables: Attitudes (Produce), Norms (Produce), 

Attitude (Dietary Fat), Norms (Dietary Fat), Attitude (Exercise), and Norms (Exercise).   

The fourth question asked whether there were increases in posttest scores measuring 

PBC/self-efficacy for produce consumption, dietary fat, and exercise.  The variables 

analyzed to answer this research question were PBC/Self-efficacy (Produce), PBC/Self-

efficacy (Dietary Fat), and PBC/Self-efficacy (Exercise). 

My Health Habits 

 Gain scores were calculated for the health habits variable (Ch_MHH).  The 

pretest was not used as a covariate in the model.  The pretest did not have a significant (p 

= .24) influence.   There was a significant [F (1, 1.60) = 22.55, p < .01] group effect for 

the gain score (Table 39).   

 



137 

Table 39 

Type III Tests of Fixed Effects (Health Habits) 
 
Source 

Numerator 
df 

Denominator 
df 

 
F 

 
Sig. 

Intercept 1 8.18 72.83 .00 
Group 1 8.18 22.55 .00 

Note.  Dependent variable = Ch_MHH 

The intervention group had a significant (p < .01) increase (4.68) in scores compared to 

the control group (Table 40). 

Table 40 

Estimates of Fixed Effects on Dependent Variable (Ch_MHH) 
    95% Confidence Interval 
Parameter Estimate SE p Lower Bound Upper Bound 
Intercept 1.87 .69 .02 .29 3.44 
(Group = 1) 4.68 .99 .00 2.42 6.95 
(Group = 2) 0 0    

Note.  (Group = 1) = Intervention Group; (Group = 2) = Control Group 

My Health Knowledge 

The gain scores for health knowledge (Ch_MHK) were calculated using LMM in 

SPSS.  The pretest was not used as a covariate in the model.  There were no significant  

(p = .78) group differences in pretest scores.  There was a significant [F (1, 211) = 48.42, 

p < .01] gain score group effect (Table 41). 

Table 41 

Type III Tests of Fixed Effects (Health Knowledge) 
 
Source 

Numerator 
df 

Denominator 
df 

 
F 

 
Sig. 

Intercept 1 211 48.42 .00 
Group 1 211 29.11 .00 

Note.  Dependent variable = Ch_MHK 

The intervention group had a significant (p < .01) increase (13.86) in scores compared to 

the control group (Table 42). 
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Table 42 

Estimates of Fixed Effects on Dependent Variable (Ch_MHK) 
    95% Confidence Interval 
Parameter Estimate SE p Lower Bound Upper Bound 
Intercept 2.01 1.79 .26 -1.51 5.53 
(Group = 1) 13.86 2.57 .00 8.80 18.93 
(Group = 2) 0 0    

Note.  (Group = 1) = Intervention Group; (Group = 2) = Control Group 

Intention (Produce) 

The gain scores for produce intentions (Ch_IntentFrVe) were calculated using 

LMM in SPSS.  The pretest was not used as a covariate in the model because there was 

no significant (p =.06) group differences in pretest scores.  The group effect for gain 

scores was significant [F (1, 7.99) = 6.08, p = .03] (Table 43). 

Table 43 

Type III Tests of Fixed Effects (Produce Intention) 
 
Source 

Numerator 
df 

Denominator 
df 

 
F 

 
Sig. 

Intercept 1 7.99 11.47 .01 
Group 1 7.99 6.08 .03 

Note.  Dependent variable = Ch_IntentFrVe 

The intervention group had an increase (1.05) in gain scores compared with the control 

group (Table 44). 

Table 44 

Estimates of Fixed Effects on Dependent Variable (Ch_IntentFrVe) 
    95% Confidence Interval 
Parameter Estimate SE p Lower Bound Upper Bound 
Intercept .20 .30 .52 -.49 .88 
(Group = 1) 1.05 .43 .03 .06 2.03 
(Group = 2) 0 0    

Note.  (Group = 1) = Intervention Group; (Group = 2) = Control Group 
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Intention (Dietary Fat) 

The gain scores for dietary fat intentions (Ch_IntentFat) were calculated using 

LMM in SPSS.  The pretest was not used as a covariate in the model.  There were no 

significant (p = .17) group differences in pretest scores.  There was a significant [F (1, 

10.13) = 7.73, p = .01] gain score group effect (Table 45). 

Table 45 

Type III Tests of Fixed Effects (Dietary Fat Intention) 
 
Source 

Numerator 
df 

Denominator 
df 

 
F 

 
Sig. 

Intercept 1 10.12 4.29 .06 
Group 1 10.12 7.73 .01 

Note.  Dependent variable = Ch_IntentFat 

The intervention group had a significant (p = .01) increase (1.78) in scores compared to 

the control group (Table 46). 

Table 46 

Estimates of Fixed Effects on Dependent Variable (Ch_IntentFat) 
    95% Confidence Interval 
Parameter Estimate SE p Lower Bound Upper Bound 
Intercept -.23 .45 .62 -1.22 .77 
(Group = 1) 1.78 .64 .01 .36 3.21 
(Group = 2) 0 0    

Note.  (Group = 1) = Intervention Group; (Group = 2) = Control Group 

Intention (Exercise) 

The gain scores for exercise intentions (Ch_IntentEx) were calculated using LMM 

in SPSS.  The pretest was not used as a covariate in the model because there were no 

significant (p = .09) group differences in pretest scores.  The group effect for gain scores 

was not significant [F (1, 10.84) = .953, p =.35] (Table 47). 
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Table 47 

Type III Tests of Fixed Effects (Exercise Intention) 
 
Source 

Numerator 
df 

Denominator 
df 

 
F 

 
Sig. 

Intercept 1 10.84 7.45 .02 
Group 1 10.84 .95 .35 

Note.  Dependent variable = Ch_IntentEx 

Table 48 

Estimates of Fixed Effects on Dependent Variable (Ch_IntentEx) 
    95% Confidence Interval 
Parameter Estimate SE p Lower Bound Upper Bound 
Intercept .13 .10 .23 -.10 .36 
(Group = 1) .14 .14 .35 -.18 .47 
(Group = 2) 0 0    

Note.  (Group = 1) = Intervention Group; (Group = 2) = Control Group 

Attitudes (Produce) 

The gain scores for attitudes about produce consumption (Ch_AttitudeFrVe) were 

calculated using LMM in SPSS.  The pretest was not used as a covariate in the model 

because there were no significant (p = .34) group differences in pretest scores.  There was 

not a significant [F (1, 10.26) = 4.50, p = .05] gain score group effect (Table 49). 

Table 49 

Type III Tests of Fixed Effects (Produce Attitude) 
 
Source 

Numerator 
df 

Denominator 
df 

 
F 

 
Sig. 

Intercept 1 10.26 7.49 .02 
Group 1 10.26 4.50 .05 

Note.  Dependent variable = Ch_AttitudeFrVe 
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Table 50 

Estimates of Fixed Effects on Dependent Variable (Ch_AttFrVe) 
    95% Confidence Interval 
Parameter Estimate SE p Lower Bound Upper Bound 
Intercept .21 .48 .67 -.85 1.27 
(Group = 1) 1.44 .68 .05 -.07 2.97 
(Group = 2) 0 0    

Note.  (Group = 1) = Intervention Group; (Group = 2) = Control Group 

Norms (Produce) 

The gain scores for norms associated with produce consumption (Ch_AttFrVe) 

were calculated using LMM in SPSS.  The pretest was not used as a covariate in the 

model.  There were no significant (p = .79) group differences in pretest scores.  There 

was a significant [F (1, 211) = 8.42, p < .01] gain score group effect (Table 51). 

Table 51 

Type III Tests of Fixed Effects (Produce Norm) 
 
Source 

Numerator 
df 

Denominator 
df 

 
F 

 
Sig. 

Intercept 1 211 15.50 .00 
Group 1 211 8.42 .00 

Note.  Dependent variable = Ch_NormFrVe 

The intervention group had a significant (p < .01) increase (1.99) in scores compared to 

the control group (Table 52). 

Table 52 

Estimates of Fixed Effects on Dependent Variable (Ch_NormFrVe) 
    95% Confidence Interval 
Parameter Estimate SE p Lower Bound Upper Bound 
Intercept .35 .48 .46 -.58 1.29 
(Group = 1) 1.99 .68 .00 .64 3.33 
(Group = 2) 0 0    

Note.  (Group = 1) = Intervention Group; (Group = 2) = Control Group 

 

 



142 

Attitudes (Dietary Fat) 

The gain scores for attitudes regarding dietary fat intake (Ch_AttFat) were 

calculated using LMM in SPSS.  The pretest was used as a covariate in the model.  There 

were significant (p = .04) group differences in pretest scores.  The group effect for gain 

scores was not significant [F (1, 186.86) = 1.82, p =.17], and the interaction term 

including the pretest covariate (PreAttFat) was not significant [F (1, 206.57) = .32,  

p =.57] either (Table 53). 

Table 53 

Type III Tests of Fixed Effects (Fat Attitude) 
 
Source 

Numerator 
df 

Denominator 
df 

 
F 

 
Sig. 

Intercept 1 186.86 90.05 .00 
Group 1 186.86 1.82 .17 
PreAttFat 1 206.57 86.42 .00 
Group*PreAttFat 1 206.57 .32 .57 

Note.  Dependent variable = Ch_AttFat; Pretest = PreAttFat 

Table 54 

Estimates of Fixed Effects on Dependent Variable (Ch_AttFat) 
    95% Confidence Interval 
Parameter Estimate SE p Lower Bound Upper Bound 
Intercept 4.63 .69 .00 3.28 5.99 
(Group = 1) 1.53 1.14 .17 -.71 3.78 
(Group = 2) 0 0    
PreAttFat -.43 .06 .00 -.55 -.31 
(Group = 1)* 
PreAttFat 

-.06 .10 .57 -.25 .14 

(Group = 2)* 
PreAttFat 

0 0    

Note.  (Group = 1) = Intervention Group; (Group = 2) = Control Group 

Norms (Dietary Fat) 

The gain scores for norms associated with dietary fat intake (Ch_NormFat) were 

calculated using LMM in SPSS.  The pretest was not used as a covariate in the model.  
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There were no significant (p = .88) group differences in pretest scores.  There was a 

significant [F (1, 211) = 12.78, p < .01] gain score group effect (Table 55). 

Table 55 

Type III Tests of Fixed Effects (Fat Norms) 
 
Source 

Numerator 
df 

Denominator 
df 

 
F 

 
Sig. 

Intercept 1 10.28 6.42 .02 
Group 1 10.27 5.70 .03 

Note.  Dependent variable = Ch_NormFat 

The intervention group had a significant (p = .03) increase (2.27) in scores compared to 

the control group (Table 56). 

Table 56 

Estimates of Fixed Effects on Dependent Variable (Ch_NormFat) 
    95% Confidence Interval 
Parameter Estimate SE p Lower Bound Upper Bound 
Intercept .07 .66 .91 -1.41 1.55 
(Group = 1) 2.27 .95 .03 .16 4.39 
(Group = 2) 0 0    

Note.  (Group = 1) = Intervention Group; (Group = 2) = Control Group 

Attitudes (Exercise) 

The gain scores for exercise attitudes (Ch_AttitudeEx) were calculated using 

LMM in SPSS.  The pretest was not used as a covariate in the model.  There were no 

significant (p = .23) group differences in pretest scores.  There was a significant [F (1, 

211) = 8.48, p <.01] gain score group effect (Table 57). 

Table 57 

Type III Tests of Fixed Effects (Exercise Attitudes) 
 
Source 

Numerator 
df 

Denominator 
df 

 
F 

 
Sig. 

Intercept 1 211 13.98 .00 
Group 1 211 8.48 .00 

Note.  Dependent variable = Ch_AttitudeEx 
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The intervention group had a significant (p < .01) increase (1.09) in scores compared to 

the control group (Table 58). 

Table 58 

Estimates of Fixed Effects on Dependent Variable (Ch_AttEx) 
    95% Confidence Interval 
Parameter Estimate SE p Lower Bound Upper Bound 
Intercept .15 .26 .55 -.36 .67 
(Group = 1) 1.09 .37 .00 .35 1.82 
(Group = 2) 0 0    

Note.  (Group = 1) = Intervention Group; (Group = 2) = Control Group 

Norms (Exercise) 

The gain scores for exercise norms (Ch_NormEx) were calculated using LMM in 

SPSS.  The pretest was not used as a covariate in the model.  There were no significant  

(p = .13) group differences in pretest scores.  The group effect for gain scores was not 

significant [F (1, 10.04) = 1.05, p =.32] (Table 59). 

Table 59 

Type III Tests of Fixed Effects (Exercise Norms) 
 
Source 

Numerator 
df 

Denominator 
df 

 
                F 

 
Sig. 

Intercept 1 10.04 6.68 .02 
Group 1 10.04 1.05 .32 

Note.  Dependent variable = Ch_NormEx 

Table 60 

Estimates of Fixed Effects on Dependent Variable (Ch_NormEx) 
    95% Confidence Interval 
Parameter Estimate SE p Lower Bound Upper Bound 
Intercept .21 .19 .28 -.21 .63 
(Group = 1) .28 .27 .32 -.32 .88 
(Group = 2) 0 0    

Note.  (Group = 1) = Intervention Group; (Group = 2) = Control Group 
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PBC/Self-efficacy (Produce) 

The gain scores associated with PBC/self-efficacy regarding produce 

consumption (Ch_PBCFrVe) were calculated using LMM in SPSS.  The pretest was not 

used as a covariate in the model.  There were no significant (p = .11) group differences in 

pretest scores.  The group effect for gain scores was not significant [F (1, 209) = 1.42, p 

=.24] (Table 61). 

Table 61 

Type III Tests of Fixed Effects (Produce PBC/Self-efficacy) 
 
Source 

Numerator 
df 

Denominator 
df 

 
F 

 
Sig. 

Intercept 1 7.69 9.62 .01 
Group 1 7.69 2.19 .17 

Note.  Dependent variable = Ch_PBCFrVe 

Table 62 

Estimates of Fixed Effects on Dependent Variable (Ch_PBCFrVe) 
    95% Confidence Interval 
Parameter Estimate SE p Lower Bound Upper Bound 
Intercept .48 .41 .27 -.48 1.43 
(Group = 1) .87 .59 .17 -.50 2.23 
(Group = 2) 0 0    

Note.  (Group = 1) = Intervention Group; (Group = 2) = Control Group 

PBC/Self-efficacy (Dietary Fat) 

The gain scores associated with PBC/self-efficacy regarding intake of dietary fat 

(Ch_PBCFat) were calculated using LMM in SPSS.  The pretest was used as a covariate 

in the model.  There were significant (p = .03) group differences in pretest scores.  The 

group effect [F (1, 209) = .19, p =.67] and the group effect for gain scores with the 

pretest covariate [F (1, 209) = .19, p =.67] were not significant (Table 63). 
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Table 63 

Type III Tests of Fixed Effects (Dietary Fat PBC/Self-efficacy) 
 
Source 

Numerator 
df 

Denominator 
df 

 
F 

 
Sig. 

Intercept 1 202.31 58 .00 
Group 1 202.31 .10 .75 
PrePBCFat 1 207.78 53.64 .00 
Group*PrePBCFat 1 207.78 .18 .67 

Note.  Dependent variable = Ch_PBCFat; Pretest = PrePBCFat 

Table 64 

Estimates of Fixed Effects on Dependent Variable (Ch_PBCFat) 
    95% Confidence Interval 
Parameter Estimate SE p Lower Bound Upper Bound 
Intercept 10.78 1.73 .00 7.37 14.18 
(Group = 1) .93 2.95 .75 -4.89 6.75 
(Group = 2) 0 0    
PrePBCFat -.41 .06 .00 -.54 -.28 
(Group = 1)* 
PrePBCFat 

-.04 .11 .67 -.16 .25 

(Group = 2)* 
PrePBCFat 

0 0    

Note.  (Group = 1) = Intervention Group; (Group = 2) = Control Group 

PBC/Self-efficacy (Exercise) 

The gain scores for PBC/self-efficacy concerning exercise (Ch_PBCEx) were 

calculated using LMM in SPSS.  The pretest was not used as a covariate in the model.  

There were no significant (p = .17) group differences in pretest scores.  There was not a 

significant [F (1, 9.91) = 4.52, p = .06] gain score group effect (Table 65). 

Table 65 

Type III Tests of Fixed Effects (Exercise PBC/Self-efficacy) 
 
Source 

Numerator 
df 

Denominator 
df 

 
F 

 
Sig. 

Intercept 1 9.91 9.71 .01 
Group 1 9.91 4.52 .06 

Note.  Dependent variable = Ch_PBCEx 
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Table 66 

Estimates of Fixed Effects on Dependent Variable (Ch_PBCEx) 
    95% Confidence Interval 
Parameter Estimate SE p Lower Bound Upper Bound 
Intercept .19 .27 .49 -.41 .81 
(Group = 1) .84 .39 .06 -.04 1.72 
(Group = 2) 0 0    

Note.  (Group = 1) = Intervention Group; (Group = 2) = Control Group 

Synthesis of Gain Score Results 

 The results of the gain score analysis were synthesized (Table 67).  The two 

instances of significant pretest differences between groups, dietary fat attitudes and 

perceived behavioral control/self-efficacy for dietary fat, were analyzed by controlling 

for the pretest in the statistical model.  The intervention group had significant gains in 

scores regarding health habits, health knowledge, fruit and vegetable intention, dietary fat 

intentions, exercise attitudes, fruit and vegetable norms, and dietary fat norms.   
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Table 67 
 
Synthesis of Gain Scores 

Variable Maximum 
Score 

Intervention  
 (n = 103) 

 
F 

 
p 

My Health Habits 100 +4.68 22.55 ** 
My Health Knowledge 100 +13.86 29.11 ** 
Intentions     
          Fruit and Vegetable 14 +1.05 6.08 * 
          Dietary Fat 21 +1.78 7.73 * 
          Exercise 5 +.14 .95 ns 
Attitudes     
          Fruit and Vegetable 28 +1.44 4.50 ns 
          Dietary Fat 14 +1.53 1.82 ns 
          Exercise 20 +1.09 8.48 ** 
Norms     
          Fruit and Vegetable 21 +1.99 8.42 ** 
          Dietary Fat 28 +2.27 2.27 * 
          Exercise 10 +.28 1.05 ns 
PBC/Self-efficacy     
          Fruit and Vegetable 21 +.87 2.19 ns 
          Dietary Fat 35 +.93 .10 ns 
          Exercise 15 +.84 4.52 ns 

Note.  *p < .05.  **p < .01.   

Summary 

 The purpose of the study was to test the effect of a culturally relevant 

cardiovascular health promotion intervention among rural African Americans.  This 

chapter described the methods used for cleaning and preparing the collected data, 

sociodemographic descriptions of the sample, and analysis of the data.  The study was 

inspected for errors and corrected to represent accuracy of pretest and posttest scores.  

The sample consisted of 229 total African American participants recruited from twelve 

churches located in two rural counties of northern Florida.  There were 115 participants 

in the intervention group and 114 participants in the control group who gave consent to 

participate in the study and completed the pretest at the first data collection period.  The 

sociodemographic characteristics included information such as age, gender, education, 
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and health history.  There were 103 participants in the intervention group and 110 

participants in the control group who completed the posttest during the second data 

collection period.  Data analysis consisted of detecting group differences from pretest and 

posttest using linear mixed methods including a random effect for church.  Gain scores 

were also evaluated using LMM and controlling for the pretest when significant group 

differences were detected.  Data analysis using both methods provided interesting 

information about the data.  The ceiling effect on Likert scale-type measures having small 

total scores that were used in the study may have been a factor in the analysis of gain 

scores.  The repeated measures analysis using LMM was useful for understanding the 

effect of the intervention on the measured variables. Findings were presented in both 

narrative and table formats.  Chapter 5 includes discussion of the methodology, findings 

and implications for the nursing discipline, policy, and future research. 
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CHAPTER FIVE:  DISCUSSION 

 
 The final chapter contains a review of the study methodology and discussion of 

the results pertaining to the research questions, literature, and theoretical framework.  

Implications of the study for nursing, caring science, education, and policy are 

considered.  The limitations of the study and future research suggestions conclude the 

chapter. 

Review of the Methodology 

 The purpose of the study was to examine the effect of a culturally relevant 

cardiovascular health promotion intervention among rural African Americans.   The 

research motive involved positively influencing cardiovascular health disparities 

prevalent among this population.  Worse health outcomes, higher morbidity, and 

increased mortality associated with heart disease, stroke, and diabetes can potentially be 

decreased through health promotion activities.  Reaching populations at higher risk than 

others for poorer health outcomes before acute and chronic illness develops may increase 

wellness and help people avoid illness and hospitalization.   

The study was a quantitative, experimental study that was reviewed and approved 

by the Florida Atlantic University Institutional Review Board (IRB).  The sample 

included African American subjects living in rural areas.  After permission was obtained 

from individual church pastors, the participants were recruited from twelve church 

clusters located in two rural counties in northern Florida.  The church clusters were 

randomly assigned to an intervention or control group prior to data collection.  Six of the 
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churches received a cardiovascular health promotion intervention, and six did not.  The 

intervention addressed reducing cardiovascular and stroke risk, controlling high blood 

pressure and cholesterol levels, making healthy dietary choices, increasing exercise, and 

avoiding tobacco.   The intervention group, church clusters that received the intervention, 

had one session per week for six weeks.  Pretest data were collected on the first session, 

Week 1, and posttest data were collected at the end of the last session, Week 6.  The 

control group, church clusters that did not receive the intervention, completed a pretest on 

the first time period, Time 1, and the posttest was collected six weeks later, Time 2.  No 

other research or program interaction occurred with the control group between the pretest 

and posttest data collection periods. 

The Integrated Model of Behavioral Prediction guided the study.  The instruments 

used in the study measured intentions, norms, attitudes, and self-efficacy regarding fruit 

and vegetable consumption, dietary fat, and exercise.  The same measures were collected 

during both data collection periods, pretest and posttest to evaluate changes in the major 

theoretical health behavior determinants from one time to the next.  The changes in 

scores were used to detect changes that occurred as a result of the intervention compared 

to control.  Cardiovascular health habits and health knowledge were also measured at 

both pretest and posttest.  The results were used to compare the effects of the 

cardiovascular health promotion intervention on changes in cardiovascular health habit 

and knowledge scores from pretest and posttest. 

Descriptive statistics were conducted using SPSS to examine frequencies, means 

and standard deviations of pretest and posttest scores, and sociodemographic data.   The 

scores were analyzed using Linear Mixed Model which allowed for fixed effects and the 
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random effect of church in the model.  Each variable corresponding with the theoretical 

framework (intentions, norms, attitudes, and self-efficacy) were evaluated for score 

changes resulting from the intervention over time (intervention) or time alone (control) 

from pretest to posttest.   

Discussion of the Results 

 The results of the study provide information about the effects of the With Every 

Heartbeat is Life cardiovascular health promotion program on the intentions, norms, 

attitudes, self-efficacy, health habits, and knowledge of rural African Americans.  The 

findings associated with the sociodemographic data, research questions, current literature, 

chosen theoretical framework, are discussed.  The research limitations and implications 

of the study for health care practice, education, policy, and research are discussed prior to 

the suggestions for future research endeavors and the conclusion of the dissertation. 

Findings Associated with Sociodemographic Data 

 There was a total of 115 participants in the intervention group and 114 

participants in the control group.  All of the participants were African American.  The 

intervention group was slightly older than the control group (M = 59.03 versus 56.56).  A 

majority of the participants in both groups, intervention (73%) and control (69.3%) were 

female.  The majority of participants in the intervention (27.8%) either attended some 

college or graduated from high school or earned a GED (24.3%).  The control group had 

a majority (45%) of participants who graduated from high school or earned a GED.  Most 

of the participants in both groups were employed full-time (40%) or were retired. 

 The majority of participants in the intervention group (73%) and control group 

(60.5%) denied a history of diabetes although some from both the intervention group 
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(24.3%) and the control group (26.3%) stated they had a history of diabetes.   Most in the 

intervention group (89.6%) and control group (80.7%) also denied a history of heart 

disease.   A small percentage, 9.6% of the intervention group and 15.8% of the control 

group, listed a personal history of heart disease.  Slightly less than half of the intervention 

(49.6%) and control (48.2%) groups reported a family history of heart disease.   

Findings Associated with the Research Questions 

 The findings associated with the research questions were assessed using scales for 

health habits, knowledge, norms, attitudes, intentions, and self-efficacy.  The instruments 

used in the study were evaluated for reliability using SPSS.  The research questions that 

directed the study were: 

1. Does a culturally relevant cardiovascular health promotion intervention improve 

cardiovascular health habits and increase cardiovascular health knowledge from 

pretest to posttest?   

2. Does a culturally relevant cardiovascular health promotion intervention increase 

intentions of rural African Americans to consume more produce, reduce dietary 

fat intake, and exercise?  

3. Does a culturally relevant cardiovascular health promotion intervention positively 

affect attitudes and norms of rural African Americans regarding increasing 

produce consumption, reducing dietary fat intake, and increasing exercise? 

4. Does a culturally relevant cardiovascular intervention positively affect PBC/self-

efficacy of rural African Americans regarding increasing produce consumption, 

reducing dietary fat intake, and increasing exercise? 
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Research Question 1:  Health Habits and Knowledge 

 Health Habits.  Cardiovascular health habits were measured with the My Health 

Habits (MHH) instrument on the designated pretest and posttest dates.  Statistical 

analysis revealed a greater increase in mean posttest scores and gain scores for the 

intervention group but not for the control group.  Repeated measures using linear mixed 

model showed increases in healthy cardiovascular health habits as a result of participation 

in the intervention.  Interpretation of the results suggests that the intervention helped 

those who received the intervention make healthier choices. 

Health Knowledge.  Cardiovascular health knowledge was measured through the 

My Health Knowledge instrument, and the data were collected at both pretest and 

posttest.  The results of the repeated measures analysis showed increases in knowledge 

scores associated with participation in the intervention.  There were also significant 

improvements in posttest and gain scores analysis for the intervention group.   The 

intervention positively increased the intervention group’s cardiovascular health 

knowledge and understanding about heart health. 

 Summary.  The intervention group had greater improvements in cardiovascular 

health habits and knowledge compared with the control group on both analyses of 

repeated measures and gain scores.   

Research Question 2:  Intentions 

 Produce.  Intentions to consume fruits and vegetables were measured using the 5-

a-Day scale (Blanchard et al., 2009), and data were collected at both pretest and posttest.   

The intervention group had a greater increases regarding intentions to consume produce 

using both repeated measures and gain score analyses.    
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 Dietary Fat.  Intentions concerning dietary fat intake were measured using the 

Theory of Planned Behavior Measure for Dietary Fat (Armitage & Arden, 2007), and 

data were collected at pretest and posttest.  There was a greater increase in posttest scores 

using repeated measures and gain scores for the intervention group but not the control 

group.  The intervention positively influenced intentions to reduce intake of dietary fat. 

Exercise.  Intentions concerning exercise were measured using the Theory of 

Planned Behavior Measure Exercise Questionnaire (Blanchard et al., 2008), and data 

were collected at pretest and posttest.  There was not a significant group difference in 

scores for tests of repeated measures nor gain scores.   

 Summary.  The second research question asked whether the intervention 

increased the intentions of rural African Americans to consume more produce, reduce 

dietary fat, and increase exercise.  The results were that the intervention positively 

affected intentions to consume more produce and reduce dietary fat.   

Research Question 3:  Attitudes and Norms 

Produce.  Attitudes concerning fruit and vegetable intake were measured using 

the 5-a-Day scale (Blanchard et al., 2009), and data were collected at pretest and posttest.  

The intervention group had a greater increase in repeated measures analysis, but it did not 

have the same effect for gain scores.   

Norms concerning fruits and vegetables were measured using the 5-a-Day scale 

(Blanchard et al., 2009), and data were collected pretest and posttest.  There was a 

significant difference between groups determined by the results for both the repeated 

measures and gain score analyses.  The intervention had a positive influence on 

participant norms regarding produce intake. 
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Dietary Fat.  Attitudes concerning dietary fat intake were measured using the 

Theory of Planned Behavior Measure for Dietary Fat (Armitage & Arden, 2007), and 

data were collected at pretest and posttest.  There was a significant difference in posttest 

scores using repeated measures analysis but not for the gain score including the pretest as 

a covariate.   

Norms concerning dietary fat intake were measured using the Theory of Planned 

Behavior Measure for Dietary Fat (Armitage & Arden, 2007), and data were collected at 

pretest and posttest.  There was a greater increase in the repeated measure analysis and 

gain score for the intervention group for this variable compared with the control group.  

The intervention increased norms regarding dietary fat intake. 

Exercise.  Attitudes concerning exercise were measured using the Theory of 

Planned Behavior Measure Exercise Questionnaire (Blanchard et al., 2008), and data 

were collected at pretest and posttest.  There was a greater increase in intervention group 

posttest scores and gain score analsyis.  The intervention positively influenced attitudes 

about exercise. 

Norms concerning exercise were measured using the Theory of Planned Behavior 

Measure Exercise Questionnaire (Blanchard et al., 2008), and data were collected at 

pretest and posttest.  There were no significant group differences in posttest or gain score 

analysis.  Participation in the intervention did not significantly influence exercise norms. 

Summary.  The third research question asked whether the intervention had a 

positive effect on the norms and attitudes of rural African Americans regarding 

consuming more produce, reducing dietary fat, and increasing exercise.  Statistical 

analysis of the pretest and posttest results using repeated measures in LMM indicated that 
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the norms and attitudes of the participants were positively affected on all of the variables 

except norms concerning exercise.  The produce and dietary fat attitudes as well as the 

exercise norms variables did not have significant gains in scores, but this may have been 

associated with the ceiling effect consistent with the measures.   

Research Question 4:  PBC/Self-efficacy 

Produce.  Perceived behavioral control/self-efficacy concerning fruit and 

vegetable intake were measured using the 5-a-Day scale (Blanchard et al., 2009), and 

data were collected at pretest and posttest.  There were greater increases in posttest scores 

for the intervention group determined by repeated measures analysis, but there was not a 

significant increase in gain scores with the pretest as a covariate.   

Dietary Fat.  Perceived behavioral control/self-efficacy regarding dietary fat 

intake was measured using the Theory of Planned Behavior Measure for Dietary Fat 

(Armitage & Arden, 2007), and data were collected at pretest and posttest.  There was a 

greater increase in posttest scores for the intervention group following repeated measures 

analysis, but there was not a significant different in gain scores with the pretest as a 

covariate.   

Exercise.  Perceived behavioral control/self-efficacy concerning exercise were 

measured using the Theory of Planned Behavior Measure Exercise Questionnaire 

(Blanchard et al., 2008), and data were collected at pretest and posttest.  There was a 

greater increase in posttest scores for the intervention group, but the gain score result 

showed no significant group difference.   

Summary.  The fourth research question asked whether the intervention had a 

positive effect on perceived behavioral control (self-efficacy) of rural African Americans 
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regarding consuming more produce, reducing dietary fat, and increasing exercise.  The 

intervention had positive effects on the participants in enhancing their self-efficacy for all 

three cardiovascular health variables using repeated measures analysis.  The contrary 

findings associated with the analysis of gain scores may again reflect the ceiling effect.   

Findings Associated with Previous Literature 

There are a multitude of factors that increase cardiovascular morbidity and 

mortality for all people including African Americans (CDC, 2014).  Some of the factors 

including diet, obesity, tobacco and chronic, co-morbid diseases such as diabetes and 

hypertension were addressed in the literature as causative agents for cardiovascular 

disease.  Health promotion interventions that target these factors can decrease the higher 

rates of morbidity and mortality associated with being part of a minority racial or ethnic 

group (Stuart-Shor, Berra, Kamau, & Kumanyika, 2012).  This study contributes to the 

evidence regarding the contributions of health promotion in enhancing health behaviors 

that decrease cardiovascular risk.  There is a dearth of evidence regarding outcomes of 

health promotion interventions among rural minorities.  This study adds to the literature 

by discussing the results of a health promotion intervention within a rural minority.  

African Americans living in lower socioeconomic, rural areas have higher risk of 

premature mortality associated with cardiovascular disease (Singh & Siahpush, 2013).   

The previous intervention studies discussed in the review of the literature studied 

cardiovascular health with predominately urban and White populations.  Many of the 

intervention studies targeted only one or two risk factors such as diet and exercise 

without addressing other cardiovascular health determinants (Lewis et al., 2013; Cowart 

et al., 2010; Peterson & Cheng, 2011).  Recently, researchers described an obesity 
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paradox in which people who are overweight or slightly obese patients and have 

cardiovascular disease histories often have better outcomes than leaner people with 

cardiovascular disease (Lavie, McAuley, Church, Milani, & Blair, 2014).  Because of the 

association of obesity with other risk factors such as hyperlipidemia and diabetes, Lavie 

et al. (2014) encourage weight loss and exercise to enhance overall fitness.  The 

interventions used in the study included discussion of healthy diet, weight loss, and 

exercise in addition to other risk factors for cardiovascular disease such as smoking, 

diabetes, hyperlipidemia, and hypertension to reduce cardiovascular risk.  Increased 

knowledge and understanding of the interactions of multiple risk factors associated with 

cardiovascular disease translated into increased intentions, attitudes, norms, and self-

efficacy to follow the health recommendations (Lavie, McAuley, Church, Milani, & 

Blair, 2014). 

A lack of evidence exists regarding the effect of culturally relevant health 

promotion interventions for African Americans (Suart-Shor et al., 2012).  Health 

promotion programs are needed in rural areas (Bopp, Webb, & Fallon, 2012).  This study 

targets rural African Americans who may have cultural, economic, and geographical 

differences from urban populations that influence cardiovascular health recommendation 

responses (Thomas, DiClemente, and Snell, 2014).   The intervention was effective in 

improving cardiovascular health promotion intentions, attitudes, norms, and self-efficacy 

that may translate into engaging in recommended cardiovascular health behaviors. The 

results of the study support the need for culturally relevant interventions for rural African 

Americans.  
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Findings Associated with the Theoretical Framework 

The study was guided by the Integrated Model of Behavioral Prediction during 

the testing of the effect of a culturally relevant cardiovascular health promotion 

intervention among rural African Americans.  The major determinants of the model are 

norms, attitudes, and PBC/self-efficacy, and these interact to influence intentions to 

engage in targeted health behaviors.  The study measures reflected the major variables 

originally posited in the Theory of Planned Behavior and later included in the Integrated 

Model of Behavioral Prediction.   

The findings of the study support that intentions are predictive of the health 

behavior.  The theory suggests that greater intentions increase the likelihood of 

performing the recommended cardiovascular health behaviors.  After the intervention, the 

participants had increased intentions to add fruits and vegetables to their diet and reduce 

dietary fat.  When compared to the control group, the intervention group had improved 

intentions to exercise at posttest.  

The norms, attitudes, and perceived behavioral control/self-efficacy determinants 

were also measured using instruments developed from the Theory of Planned Behavior.  

The results of the study showed better outcomes in all except exercise norms.   Since 

exercise norms were already high at pretest, there may have been a ceiling effect masking 

the potential for improvement at posttest (Martin & Bateson, 2010).  This could signify 

the effectiveness of public health campaigns designed to increase exercise in the 

population.  The other determinants were significantly increased from pretest to posttest 

for the group that received the intervention.  For this group, there were increases in the 

intentions that corresponded with the other determinant variables. 
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Testing the intervention supported the theoretical framework used in the study.  

The model includes components such as background influences including past behaviors, 

culture, mood, and media likely influence norms, beliefs, and personal power.  Following 

the intervention, positive changes occurred in attitudes and norms, and there was an 

increase in intentions to engage in recommended cardiovascular health behaviors.  

Although the intervention had no effect on PBC/self-efficacy for produce and dietary fat, 

the pretest values for these variables were relatively high for both groups.  This suggests 

that the participants had a strong belief in their ability to consume recommended amounts 

of produce and reduce dietary fat prior to the intervention.  The influence of the 

intervention increased intentions to follow health recommendation regarding produce and 

dietary fat. 

Limitations 

 The limitations of the study include the generalizability of the findings.   The 

findings may not be duplicated in other African American populations such as urban or 

those living in other areas in the nation.  Another limitation involved the sampling 

method involving recruiting individual participants nested within churches.  The church 

cluster groups may not accurately reflect rural African Americans who are secular and do 

not attend a church.  The issue of intra-cluster correlation may be a random effect that 

differentiates church groups from non-church groups residing in the same geographical 

location.  Also, people who participated in the study may have been more health 

conscious than those who declined to participate.   

 Another limitation involved the self-reported responses given on the instruments.  

It was expected that each participant read and answered the items based upon individual 
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knowledge, habits, intentions, attitudes, norms, and self-efficacy.   Potential weakness 

regarding pretest-posttest designs may include uncertainty regarding the reliability of 

self-reported survey responses.   The curriculum included a review at the beginning of 

each session.  Participants who had missed the previous session received a verbal review 

of the major concepts and handouts during the subsequent session prior to provision of 

that week’s materials.  Although this review process provides a method of ensuring that 

all participants receive the cardiovascular health information, it interferes with analysis of 

potential dose-response associations. 

Implications 

 Health promotion provides a service to individuals and communities.  The 

outcomes of interventions involving human subjects should be evaluated and studied 

using sound ethical principles and a reputable theoretical basis. Optimally, research 

should impact other areas beyond the initial project.  The study has potential implications 

for nursing, education, policy, and research.   

Nursing 

 This study has important implications for health care and nursing practice.  Health 

care can be extremely costly, and prevention of the conditions associated with the need 

for health care services may be an effective means for decreasing costs.  The findings of 

the study implicate that an evidence-based intervention enhances attitudes, norms, and 

self-efficacy that influence intention to engage in recommended health behaviors.   

Health education and motivation are integral aspects of behavioral change and health 

promotion.   Community-based interventions can facilitate public health efforts toward 

decreasing cardiovascular risk prior to development of disease.  Most importantly, the 
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intervention can potentially decrease morbidity, mortality, and health disparities 

associated with cardiovascular disease among rural African American populations.   

 Health promotion is an area of health care within the nursing role and function.  

Nurses have historically enhanced community health and decreased disease trends by 

working with individuals and populations in homes and neighborhoods.  Rural African 

Americans are typically disproportionately burdened by acute and chronic diseases 

including cardiovascular disease.  Nurses can assist in efforts to ameliorate health 

disparities for underserved populations.  The study provides evidence that a 

cardiovascular health promotion intervention can positively impact the intentions of the 

targeted population to engage in cardiovascular health recommendations that decrease 

incidence of cardiovascular disease.   

Caring Science 

 The study has implications for caring science because it involves application of 

caring principles in research involving minorities at risk for health disparities.   As the 

essence of nursing, caring is an integral component of nursing interventions implemented 

among underserved populations disproportionately burdened with disease.  The 

translation of caring science is well suited for health disparity research efforts. 

Educational health programs designed to decrease morbidity and mortality rates 

associated with cardiovascular disease can influence quantity and quality of life.  This 

particular research study involved the practical application of foundational caring tenets 

in a rural minority community health promotion intervention.   The work of nursing in 

eliminating health disparities may facilitate enhancing theoretical understanding that 

advances caring science.    
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Education 

 The study has implications for nursing education because it illustrates the 

important role that nurses have in educating others.  Nurse educators have a dual role of 

being professional nurses as well as professional teachers.  Educating others about health 

issues expands beyond the classroom setting into the community.  A role of nursing 

involves teaching people how to stay well and avoid disease.  Nurse educators are 

especially well suited to move beyond classrooms and acute practice settings into areas 

where prevention can impact health and decrease morbidity and mortality.  Active 

nursing presence in the community provides a means for improving population health 

through health promotion efforts.   

The study has important implications for the education of nursing students in 

academic settings.  It is important for baccalaureate and advanced nursing students to 

understand population health and health disparities.  As a large health discipline, nursing 

is underrepresented in community interventions designed to enhance optimal health and 

wellness.  The results of this dissertation study enhance understanding regarding the 

effectiveness of a community intervention on a rural population.  Health disparities are 

often more pronounced in rural areas especially involving rural minority populations.  

The study reports the results of an intervention led by a nurse educator to decrease 

cardiovascular health disparities in a rural, African American population.  Similar 

population health studies done by nurse educators can engage nursing students through 

observation and participation in community interventions that ameliorate health 

disparities among vulnerable populations.   
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Policy 

 This study has implications for health policy.  Limited resources are available for 

public health and community-based programs.  As the primary cause of death for all 

Americans, and a major contributor to health disparities among African Americans, 

cardiovascular disease contributes to health care costs associated with acute and chronic 

management of the disease and related co-morbidities.  Policy could be directed toward 

prevention through increased funding for health promotion research in rural areas.  

Implementing evidence-based programs such as the intervention in this study can 

facilitate evaluation and improvements that positively impact health outcomes.  Public 

health surveillance of disease trends in rural areas can detect community health outcomes 

that are influenced by such interventions. 

 Reducing health disparities in rural areas is an aspect of national goals that are 

delineated in Healthy People 2020.  The national vision includes improving health for all 

people and decreasing health disparities among minority, underserved populations 

(Healthy People 2020, 2015b).  Strengthening state and local public health agencies can 

increase preparedness and participation in realizing these objectives.  Health policy that 

mandates cardiovascular health promotion programs in these areas can increase 

compliance in program delivery.  Federal dollars can be allocated to local, rural health 

departments.  Required implementation of cardiovascular health promotion interventions 

can also be delivered through hospitals and clinics.  Rural hospitals receiving federal 

funding can collaborate with other health agencies and facilitate training of appropriate 

workforce personnel to deliver the intervention and maintain program continuity.   
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Research 

 The effectiveness of the intervention in influencing changes from pretest to 

posttest indicate that it is a valuable tool for cardiovascular health promotion.  Future 

research can address expanding the cardiovascular health intervention to include other 

strategies in addition to education that may enhance cardiovascular health intentions and 

resultant behaviors.  Development of intervention-specific instruments that are valid, 

reliable, and theoretically based on a health promotion model can facilitate adequate 

measure of health outcomes associated with the program.  Having sensitive measures to 

explore whether participants already have strong intentions to engage in certain health 

behaviors would reduce redundancies and unnecessary allocation of resources.   

 Research can also be done to test the effects of the intervention among other 

African American populations using an experimental design, urban and rural.  A 

longitudinal study could explore whether the effects persisted over time.  Instruments 

could be included in a study that those measure cardiovascular health behaviors that are 

associated with intentions.  The Integrated Model of Behavioral Predictions suggests that 

intentions precede behaviors.  A study that determines whether the intentions of study 

participants did actually translate into cardiovascular health behaviors would be useful.  

Epidemiological studies that determine the impact of the intervention on cardiovascular 

morbidity and mortality would be especially informative and directive. 

Concluding Remarks 

 The purpose of this study was to test a culturally relevant cardiovascular health 

promotion intervention among rural African Americans.  The intervention was developed 

by the National Institutes of Health specifically for African Americans.  The study 
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provided evidence using an experimental, pretest-posttest design in rural church settings 

that were randomized to either an intervention or control group.  The Integrated Model of 

Behavioral Prediction guided the study, and the major determinants of the model were 

measured:  intentions, norms, attitudes, and perceived behavioral control/self-efficacy. 

Cardiovascular health knowledge and health intentions were also measured using the 

intervention-specific measures published with the intervention. 

 The results of the study provided evidence for the usefulness of the intervention 

among rural African Americans.  The repeated measures analysis using the linear mixed 

model seemed more reliable than the gain score analysis.  The characteristics of the 

measures themselves limited the usefulness of gain score analysis as the ceiling effect 

was probably a factor.  Data analysis using LMM repeated measures revealed significant 

increases from pretest to posttest for the intervention group on all measures except 

exercise norms and intentions.    

 This is the first study to test the With Every Heartbeat is Life intervention 

developed by the National Institutes of Health among rural African Americans utilizing 

an experimental cluster design.  There are no other cardiovascular health promotion 

studies guided by the Integrated Model of Behavioral Prediction in rural African 

American populations.  This study provides evidence regarding the effects of the 

intervention on this population on cardiovascular health habits, knowledge, and the major 

determinants of the theoretical model.  It contributes to efforts targeting cardiovascular 

health disparities among underserved minorities living in rural areas. 
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APPENDIX A.  INSTITUTIONAL REVIEW BOARD APPROVAL 
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APPENDIX B.  MY HEALTH HABITS/MY HEALTH KNOWLEDGE SURVEYS 
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APPENDIX C.  THEORY OF PLANNED BEHAVIOR 5-A-DAY QUESTIONNAIRE 
 

Theory of Planned Behavior 5-A-Day Questionnaire (Page 1) 
Subjective Norm   (Make an X in the box under your response) 

1. During the next week, most people who are important to me think I should eat 5 servings 
of fruits and vegetables each day. 

Strongly                                 Slightly                               Slightly                                     Strongly 
Disagree          Disagree        Disagree       Neutral            Agree             Agree                  Agree 
       
       1                     2                    3                    4                     5                     6                         7 

2. During the next week, most people who are important to me approve of me eating 5 
servings of fruits and vegetables each day. 

Strongly                                 Slightly                               Slightly                                     Strongly 
Disagree          Disagree        Disagree       Neutral            Agree             Agree                  Agree 

       
   1                     2                    3                    4                     5                     6                         7 

3. During the next week, most people who are important to me support me eating 5 
servings of fruits and vegetables each day. 

Strongly                                 Slightly                               Slightly                                     Strongly 
Disagree          Disagree        Disagree       Neutral            Agree             Agree                  Agree 

       
       1                     2                    3                    4                     5                     6                         7 
Perceived Behavioral Control/Self-efficacy  (Make an X in the box under your response) 

1. During the next week, how confident are you that you can eat 5 servings of fruits and 
vegetables each day? 

Not at all       Mostly not     Slightly not                           Slightly            Mostly             Extremely 
Confident       Confident       Confident       Neither        Confident        Confident          Confident 

       
       1                     2                    3                    4                     5                     6                         7 
 

2. During the next week, for me to eat 5 servings of fruits and vegetables each day will 
be…. 

Extremely                            Slightly                                 Slightly                                    Extremely 
 Difficult       Difficult          Difficult          Neither             Easy                Easy                 Easy       
                                                                                                                                         
       1                      2                   3                     4                    5                     6                         7 

3. During the next week, if I wanted to, I could easily eat 5 servings of fruits and vegetables 
each day. 

Strongly                                 Slightly                               Slightly                                     Strongly 
Disagree          Disagree        Disagree       Neutral            Agree             Agree                  Agree       
                                                                                                                              
       1                      2                   3                     4                    5                     6                         7 
Intention  (Make an X in the box under your response) 

1. During the week, I intend to eat 5 servings of fruits and vegetables each day. 
Strongly                                 Slightly                               Slightly                                     Strongly 
Disagree          Disagree        Disagree       Neutral            Agree             Agree                  Agree 
                                                                                                                                         

1                  2                     3                   4                    5                    6                          7 
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Theory of Planned Behavior 5-A-Day Questionnaire (Page 2) 

Attitude  (Make an X in the box under your response) 
1.  During the next week, for me to eat 5 servings of fruits and vegetables each day will 
be…  
  
Extremely                             Slightly                              Slightly                                        
Extremely 
 Harmful         Harmful         Harmful         Neither       Beneficial         Beneficial          
Beneficial 
       
      1                     2                    3                     4                    5                     6                         7  
2. During the next week, for me to eat 5 servings of fruits and vegetables each day will 

be…  
  

Extremely                             Slightly                               Slightly                                    
Extremely 
    Bad               Bad                 Bad             Neither           Good               Good                  Good 
       
      1                     2                    3                     4                    5                     6                         7 
3. During the next week, for me to eat 5 servings of fruits and vegetables each day will 

be…  
   

Extremely                             Slightly                                 Slightly                                  
Extremely 
  Boring           Boring           Boring           Neither              Fun               Fun                     Fun 
       
      1                     2                    3                     4                    5                     6                         7 
4. During the next week, for me to eat 5 servings of fruits and vegetables each day will 
be…    
Extremely                                 Slightly                                 Slightly                                 
Extremely           Unenjoyable     Unenjoyable   Unenjoyable     Neither       Enjoyable      
Enjoyable          Enjoyable 
       
          1                     2                     3                    4                    5                    6                       7 
(Blanchard et al., 2009) 

 
 
 
 
 
 
 

 
 

 

(Insert a number from 0 to 7 in the blank) 
2. During the next week, my goal is to eat 5 servings of fruits and vegetables _______ days 

per week. 
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APPENDIX D.  THEORY OF PLANNED BEHAVIOR MEASURE (DIETARY FAT) 
 

Theory of Planned Behavior Measure (Dietary Fat, Page 1) 

Attitude  (Make an X in the box under your response) 
1. Overall, my attitude towards eating a low-fat diet in the next two weeks is…… 

 Extremely                             Slightly                               Slightly                                    Extremely 
    Bad               Bad                 Bad             Neither           Good               Good                  Good 
       
      1                     2                    3                     4                    5                     6                         7 

2. Overall, my attitude towards eating a low-fat diet in the next two weeks is…… 
Extremely                             Slightly                               Slightly                                    Extremely 
Negative        Negative        Negative          Neither         Positive          Positive             Positive 
       
      1                     2                    3                     4                    5                     6                         7 

 
Norms  (Place an X in the box  under your response). 
1. People who are important to me think I should not eat a low-fat diet in the next two 

weeks. 
Strongly                                 Slightly                               Slightly                                     Strongly 
Disagree          Disagree        Disagree       Neutral            Agree             Agree                  Agree 
       
       1                     2                    3                    4                     5                     6                         7 

2. People who are important to me think I should eat a low-fat diet in the next two 
weeks. 

Strongly                                 Slightly                               Slightly                                     Strongly 
Disagree          Disagree        Disagree       Neutral            Agree             Agree                  Agree 

       
       1                     2                    3                    4                     5                     6                         7 

3. People who are important to me would disapprove of my eating a low-fat diet in the 
next two weeks. 

Strongly                                 Slightly                               Slightly                                     Strongly 
Disagree          Disagree        Disagree       Neutral            Agree             Agree                  Agree 
       
       1                     2                    3                    4                     5                     6                         7 

4. People who are important to me would approve of my eating a low-fat diet in the 
next two weeks. 

Strongly                                 Slightly                               Slightly                                     Strongly 
Disagree          Disagree        Disagree       Neutral            Agree             Agree                  Agree 
       
       1                     2                    3                    4                     5                     6                         7 
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Theory of Planned Behavior Measure (Dietary Fat, Page 2) 
Self-efficacy (Perceived Control)  (Make an X in the box under your response) 

1. How much personal control do you feel you have over eating a low-fat diet in the 
next two weeks? 

   No             Almost no         Slight                                   Some            A lot of               
Complete 
 control           control            control          Neutral            control           control                 
control 
   
       1                     2                    3                    4                     5                     6                         7 

2. I believe I have the ability to eat a low-fat diet in the next two weeks. 
Definitely       Almost no      Slight                                    Some            A lot of            
Definitely 
 do not               ability           ability           Neutral            ability            ability                   do 
   
      1                       2                   3                    4                    5                     6                         7 

3. To what extent do you see yourself as being capable of eating a low-fat diet in the 
next two weeks? 

Completely                           Slightly                                 Slightly                                 
Completely 
 Incapable        Incapable     Incapable         Neutral          Capable         Capable             Capable 
   
      1                      2                    3                    4                    5                     6                         7        

4. My eating a low-fat diet in the next two weeks is/ would be……… 
Completely    Almost too     Slightly                               Slightly             Very             
Completely 
difficult            difficult        difficult          Neutral          easy                  easy                   easy 
   
      1                      2                    3                    4                    5                     6                         7        

5. How confident are you that you will be able to eat a low-fat diet in the next two 
weeks? 

   Totally                                   Slightly                            Slightly                                     Totally 
Unconfident   Unconfident   Unconfident   Neutral       Confident         Confident         
confident 
   
      1                      2                    3                    4                    5                     6                      7        
Behavioral Intention  (Make an X in the box under your response) 

1. I intend to eat a low-fat diet in the next two weeks. 
   Strongly                               Slightly                               Slightly                                     
Strongly 
  Disagree         Disagree        Disagree         Neutral          Agree             Agree                 Agree 
       
       1                     2                    3                    4                    5                     6                         7 

2. I want to eat a low-fat diet in the next two weeks. 
  Strongly                               Slightly                               Slightly                                     
Strongly 
  Disagree         Disagree        Disagree         Neutral          Agree             Agree                 Agree 
       
       1                     2                    3                    4                    5                     6                         7 

3. How likely is it that you will eat a low-fat diet in the next two weeks? 
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  Very                                  Slightly                                 Slightly                                      Very 
 Unlikely        Unlikely      Unlikely            Neutral          Likely             Likely                Likely 
   
      1                      2                    3                    4                    5                     6                         7        
(Armitage & Arden, 2007) 
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APPENDIX E.  THEORY OF PLANNED BEHAVIOR EXERCISE QUESTIONNAIRE 
 

Theory of Planned Behavior Exercise Questionnaire (Page 1) 
Regular exercise is moderate intensity exercise such as walking quickly for 30 minutes a 
day, five days per week. 
Exercise Intention (Make an X in the box under your response) 

1. During the next two weeks, I definitely intend to exercise on a regular basis. 
         Strongly                                                                                                                     Strongly 
          Disagree                  Disagree                   Neutral                    Agree                        Agree 
       
               1                               2                              3                              4                                 5                      
Subjective Norm Scale for Exercise (Make an X in the box under your response) 

1. During the next two weeks, most people who are important to me definitely think I 
should exercise on a regular basis. 

         Strongly                                                                                                                     Strongly 
          Disagree                  Disagree                   Neutral                    Agree                        Agree 
       
               1                               2                              3                              4                                 5                      

2. During the next two weeks, most people who are important to me definitely want me to 
exercise on a regular basis. 

          Strongly                                                                                                                     Strongly 
          Disagree                  Disagree                   Neutral                    Agree                        Agree 
       
               1                               2                              3                              4                                 5                      

Attitude Scale for Exercise (Make an X in the box under your response) 
1. During the next two weeks, it will be extremely enjoyable to exercise on a regular 

basis. 
          Strongly                                                                                                                     Strongly 
          Disagree                  Disagree                   Neutral                    Agree                        Agree 
       
             1                               2                              3                              4                                 5                      

2. During the next two weeks, it will be extremely boring to exercise on a regular 
basis. 

         Strongly                                                                                                                     Strongly 
          Disagree                  Disagree                   Neutral                    Agree                        Agree 

       
 1                                2                              3                              4                                 5                      

3.  During the next two weeks, it will be extremely bad to exercise on a regular basis. 
         Strongly                                                                                                                     Strongly 
          Disagree                  Disagree                   Neutral                    Agree                        Agree 

       
        1                               2                              3                              4                                 5          
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4. During the next two weeks, it will be extremely beneficial to exercise on a regular 
basis. 

         Strongly                                                                                                                     Strongly 
         Disagree                  Disagree                   Neutral                    Agree                        Agree 

     
             1                               2                              3                              4                                 5            
           

Theory of Planned Behavior Exercise Questionnaire (Page 1) 

Perceived Behavioral Control/Self-efficacy (Make an X in the box under your response) 
1. During the next two weeks, I am completely confident that I could exercise on a 

regular basis. 
         Strongly                                                                                                                     Strongly 
         Disagree                  Disagree                   Neutral                    Agree                        Agree 

     
             1                               2                              3                              4                                 5            

2. During the next two weeks, I am in complete control as to whether or not I could 
exercise on a regular basis. 

         Strongly                                                                                                                     Strongly 
         Disagree                  Disagree                   Neutral                    Agree                        Agree 

     
             1                               2                              3                              4                                 5            

3. During the next two weeks, it would be extremely easy for me to exercise on a 
regular basis. 

         Strongly                                                                                                                     Strongly 
         Disagree                  Disagree                   Neutral                    Agree                        Agree 

     
             1                               2                              3                              4                                 5            

 
Source:  Blanchard et al., 2008 
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APPENDIX F.  PERMISSIONS 

 

Dear Ms. Abbott: 
  
Thank you for your inquiry to the National Heart, Lung, and Blood Institute (NHLBI) 
Health Information Center about NHLBI’s copyright policy. 
  
Unless specified otherwise, the text of and information contained in materials published 
by the NHLBI are in the public domain.  No further permission is required to reproduce or 
reprint the text in whole or in part.  This applies to print publications, graphics, and 
animations in the NHLBI’s Health Topics index as well as documents and content from 
the NHLBI website.  The NHLBI asks only that no changes be made to the content of the 
materials, and that the material as well any NHLBI Internet links not be used in any 
direct or indirect product endorsement or advertising.  Organizations may add their own 
logo or name. 
  
Please use the following language to cite the source of the materials:  Source: National 
Heart, Lung, and Blood Institute; National Institutes of Health; U.S. Department of Health 
and Human Services. 
  
Your assistance in making our research and health-related information available to the 
largest number of people possible is greatly appreciated. 
  
We hope this information is helpful. 
  
We are interested in learning more about your experience with the NHLBI and our 
materials.  Please take our brief Online Survey.  It should take you less than 4 minutes 
to complete. 
  
If you would like more information about the NHLBI, 
visit http://www.nhlbi.nih.gov.  Thank you for your time. 
Sincerely, 
  
NHLBI Health Information Center 
P.O. Box 30105 
Bethesda, MD  20824 
Phone:  301-592-8573 
Email:  nhlbiinfo@nhlbi.nih.gov 
Website:  http://www.nhlbi.nih.gov 
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Permission to use Exercise Scale (Appendix E) developed by  

Chris Blanchard et al.  (2003) 

Laurie Abbott <labbot10@my.fau.edu> 
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to chris.blanchard 

 
 

Dear Dr. Blanchard, 
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in my dissertation research.  The Barrier Self-efficacy scale looks helpful also   I wanted to do a 
cardiovascular health promotion intervention among African Americans, and your instruments 
seem like they would be helpful in measuring the exercise component.  I was hoping I might be 
able to obtain a copy of the measures, your permission to use them in my study, and 
psychometric information. 
Regards, 
Laurie Abbott 
 

Blanchard, Chris <Chris.Blanchard@cdha.nshealth.ca> 
 

Oct 
15 

 

 
 

 
to Laurie 

  
 

Hi Laurie, 
   I will try and find that scales…they are quite old publications, so will have to look on an old disc 
to find them…these meausres are not copyrighted, however, so feel free to construct them from 
the articles themselves in the event I can’t find the scales…I will do my best…to clarify, were 
these my CVD-related publications or my ethnic-related publications? Thanks, 
Chris 
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