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ABSTRACT 
 

THESIS: The Impact of Participation in Wellness University Adult Fitness Classes 

  on Health Outcomes and Behaviors 

STUDENT: Amy J. Perkins  

DEGREE:  Master of Science in Dietetics  

COLLEGE:  Applied Sciences and Technology  

DATE:  May 2011  

PAGES:   101 pages  

 The purpose of this study was to assess the change in anthropometric measures, 

physical activity levels, food choices, and stage of change for seven health behaviors in 

adults who participated in fitness classes sponsored by Operation Wellness, a Robert 

Wood Johnson Local Initiatives Funding Partner grant, in Wells County, IN. Over the 

grant’s four years, 961 individuals 19 years of age and older enrolled in at least one 

semester-long Wellness University fitness class and completed both a pre-assessment and 

at least one post-assessment between the fall of 2003 and the summer of 2007. At 

baseline, 40.9 percent (n=286) of respondents reported engaging in either no exercise 

(n=35; 12.2%) or exercised only one to two days per week (n=82; 28.7%). After one 

semester, 81.4 percent met the goal of exercising aerobically for 30 minutes or more at 

least three times per week. Paired analysis indicated participants lost an average of three 

pounds (173.2±47.1 lbs. vs. 170.7±45.5 lbs.; t=2.02; p=0.045), lowered their systolic 

(125.9±15.9 mmHg vs. 121.5±16.6 mmHg (t=2.30; p=0.026) and diastolic 78.0±9.9 

mmHg vs. 75.6±10.2 (t=1.80; p=0.05) blood pressure, and had a significant shift in their 

readiness to change in six of the seven health-related behaviors after only one semester..  
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CHAPTER I 
 
 
 

INTRODUCTION 
 
 
 

Introduction 
 
 Five of the most chronic and deadly diseases (e.g., heart disease, cancer, stroke, 

chronic obstructive pulmonary disease, and diabetes) currently account for 66.7 percent 

of all deaths in the United States (Xu, Kochanek, Murphy & Tejada-Veni, 2010). 

Overweight (Body Mass Index [BMI] of 25-29.9) and obesity (BMI of 30 or more) play 

key roles in the development of all chronic diseases (CDC, 2008).  In 2007-08, NHANES 

data indicated two-thirds (68%) of adults in the United States were overweight or obese 

(JAMA, 2010).  Objective 19.2 of the Healthy People 2010 Health Objectives for the 

Nation established a goal to reduce the prevalence of obesity among adults aged 20 and 

older to fewer than 15 percent (USDHHS, 2000).  Unfortunately, the current prevalence 

of obesity of 33.8 percent clearly indicates this goal is far from being met (Ogden and 

Carroll, 2010).   

The risk of acquiring a chronic disease among those who are overweight can be 

reduced by engaging in healthy behaviors such as consuming a nutritious diet, 

participating in physical activity, and not using tobacco (CDC, 2004).  For those who are  
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already overweight or obese, losing five percent of one’s body weight has been shown to 

reduce one’s risk of these chronic diseases (NDDK, 2007). Statistics show, however, that 

despite the benefits of a healthy lifestyle, over three-quarters of American adults (79.4%), 

do not consume the recommended minimum daily amount of five fruits and vegetables 

per day and over half (52.0%) do not get the recommended 30 minutes of moderate 

intensity exercise five or more times per week (BRFSS, 2009). 

The Surgeon General’s Call to Action encourages individuals, families, schools, 

communities, worksites, organizations, and the media to work together to build solutions 

that will bring better health to everyone in the country (USDHHS, 2001).  Operation 

Wellness, a county-wide, collaborative, school/community-based initiative designed to 

increase physical activity and encourage healthy lifestyle changes in Wells County, IN 

(pop. 27,600), was designed to operationalize the Surgeon General’s Call to Action in this 

small, primarily white, rural community in east central Indiana.  The Wellness University 

fitness classes analyzed in this thesis were a component of Operation Wellness. 

Statement of Purpose  

 The purpose of this longitudinal, cohort study was to assess the change in 

anthropometric measures, physical activity levels, food choices, and stage of change for 

seven health behaviors in adults who participated in Operation Wellness-sponsored 

fitness classes in Wells County, IN, over four years.    

Research Questions 

 This study examined the following research questions: 
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1. What impact, if any, did participation in Wellness University fitness classes 

have on participant’s anthropometric body measurements?   

a. Body weight 

b. Body Mass Index 

c. Systolic blood pressure 

d. Diastolic blood pressure 

e. Resting heart rate 

f. Post-resting heart rate 

g. Waist measurement 

2. Did the number of days individuals reported getting at least 30 minutes of 

aerobic activity increase among participants in Wellness University fitness 

classes?  

3. Was participation in Wellness University fitness classes associated with an 

improvement in food choices as recommended by the Food Guide Pyramid? 

a. Mean number of times whole grains were reported to be consumed 

over time 

b. Mean number of times fruits were reported to be consumed over time 

c. Mean number of times vegetables were consumed over time 

d. Mean number of times low fat milk, cheese, and yogurt were reported 

to be consumed over time 

e. Mean number of times fried foods or chips were reported to be 

consumed over time. 
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4. Was participation in Wellness University fitness classes associated with a 

positive shift in nutrition and health behaviors, as measured by participants’ 

stage of change in their ability to: 

a. Improve the types of healthy food consumed 

b. Lose weight 

c. Eat 2-3 servings of fruit every day 

d. Eat 2-3 servings of vegetables every day 

e. Eat nonfat dairy products every day 

f. Ability to get 30 minutes of aerobic activity five times a week 

 

Rationale 
 The prevalence of overweight and obesity continues to be an epidemic in the 

United States.  Despite the proven benefits of physical activity, Behavioral Risk Factor 

Surveillance System (BRFSS) data indicate half of American adults do not get enough 

physical activity to provide health benefits (BRFSS, 2009).  Promoting regular physical 

activity and healthy eating, and creating an environment that supports these behaviors, 

are essential to reducing chronic disease and obesity.  In 2001, data from “Health Tour,” 

a health fair held for all Wells County fourth grade public school students, indicated forty 

percent of the fourth grade students’ body mass indices (BMI) indicated they were either 

“at risk for” (n=46/337; 14%) or were “overweight” (n=89/337; 26%). During subsequent 

community forums organized by the Caylor Nickel Foundation, a call for action was 

made to do improve the health and fitness of all Wells County residents.  As a result of 

this call for action, Operation Wellness, a comprehensive program for both adults (e.g., 
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Wellness University) and children (Wellness Preparatory) was created.  This thesis 

evaluates the impact of data collected from participants of the Wellness University adult 

fitness classes over the grant’s four years of implementation (2003-2007). 

 

Definitions 

The following definitions will be used for the purpose of this study: 

• Body Mass Index (BMI) – A relative measure of percentage of body fatness 

compared to muscle mass, used to determine a person’s risk for certain diseases.  

BMI is calculated by taking an individual’s weight in kilograms divided by their 

height in meters, squared. 

• Underweight – An adult with a BMI of less than 18.5 (CDC, 2008). 

• Healthy Weight – An adult with a BMI between 18.5and 24.9 (CDC, 2008). 

• Overweight – An adult with a BMI between 25.0 and 29.9 (CDC, 2008). 

• Obesity – An adult with a BMI of 30 or higher (CDC, 2008). 

• Operation Wellness – A Robert Wood Johnson Local Initiative Funding Partner’s 

grant project, funded July 2003-June 2007, which aimed to improve health-related 

behaviors (e.g., increase physical activity, improve healthier eating, reduce 

smoking) through community and school-based interventions.  The program was 

divided into two distinct units: Wellness Preparatory (preschool-high school) and 

Wellness University (adults). 

• Wellness University – Name given to all wellness programs and activities 

designed for adults 19 years of age and older; one ‘prong’ of the three-pronged 
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Operation Wellness program.  Classes were designed for a “semester” in the fall, 

spring, and summer. 

Assumptions 
 
 The following assumptions were made throughout this project: 
 

• All participants would complete the requested data collection forms prior to 

beginning the fitness classes (pre-test) and at the end of every semester (post-

test) in which the participant enrolled. 

• Participants would be honest when filling out the questionnaires.  

• Anthropometric measurements were measured and recorded accurately. 

• All data was accurately recorded using standardized equipment. 

 

Summary 

 The most recent data related to the nutrition and fitness status of Americans 

indicate Americans are not close to attaining most weight and nutrition-related Healthy 

People 2010 objectives.  In the midst of a huge push to implement strategies for 

improving the health and wellness of Americans, a rural county in Indiana recognized its 

need to implement strategies at the grassroots level.  This collaborative project which 

focused on community level interventions was analyzed for changes in the health 

attitudes and behaviors of participants in the Wellness University fitness classes over 

time. 

 



 

 

 
 
 
 
 

CHAPTER II 
 
 
 

REVIEW OF THE LITERATURE 
 
 
 

Introduction 
 

The purpose of this longitudinal, cohort study was to assess the change in 

anthropometric measures, physical activity levels, food choices, and stage of change for 

seven health behaviors in adults who participated in Operation Wellness-sponsored 

fitness classes in Wells County, IN, over four years.  This chapter will review pertinent 

literature to help the reader understand the health status of the nation as a whole, with the 

emphasis on weight, physical inactivity, and poor dietary choices as they impact chronic 

disease and mortality rates; two behavior change models used in the design and 

implementation of Wellness University; a definition of “community;” dynamics that 

promote or inhibit community health; and a description of established community 

wellness programs across the country. 

Prevalence and Trends: Overweight and Obesity 

 Between the years 1960-1980, rates of overweight and obesity remained relatively 

stable.  Between the years 1980-2000, however, these rates doubled (Flegal, et al., 2002).  

If these trends continue, Wang, Beydoun, Liang, Caballero, & Kumanyika (2008) 

suggested that by the year 2030, 86.3 percent of U.S. adults will be overweight, and 51.1 

percent will be obese; by the year 2034, all black women will be overweight, and by 
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2048, all adults would be overweight.  These same authors projected that by 2030 

obesity-related medical costs will increase to $860.7-$956.9 billion dollars (Wang et al., 

2008). 

Flegal, Carroll, Ogden, & Curtin (2010) examined the most recent NHANES 

(2007-08) data to estimate the prevalence rates of overweight (BMI ≥ 25) and obesity 

(BMI ≥ 30).  Results indicated that the 2007-08 age-adjusted prevalence of obesity was 

32.2 percent among adult men and 35.5 percent among adult women. The prevalence of 

overweight and obesity combined was 68 percent.  Among ethnic groups, the highest 

prevalence of obesity was seen in non-Hispanic black women (49.6%).  

Health Consequences of Obesity 

People who are overweight or obese are at greater risk of developing diseases 

such as coronary heart disease, type 2 diabetes, certain cancers, hypertension, stroke, and 

other life threatening conditions.  These conditions comprise five of the seven leading 

causes of death, all of which are preventable (Xu, Kochanek, Tejada-Vera, 2000).  The 

economic costs of being overweight and obese are estimated to be about 97.6 billion 

dollars (Finkelstein, Fiebelkorn, & Wang, 2003).  Heart disease and type 2 diabetes will 

be examined more closely in this section.  

Heart Disease 

 The Framingham heart survey, which began in the 1960’s, was the landmark 

study that linked obesity to heart disease.  In 1967, data analysis showed that obesity, 

primarily in adult men, increased the risk of heart disease independent of high blood 

pressure and high cholesterol (Kannel, Lebaur, Dawber, & McNamara, 1967).  Kannel et 

al. (1967), examined data from 5,127 men and women who participated in the 
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Framingham heart study between the years 1949-1961.  Of these subjects, 252 men and 

128 women developed coronary heart disease (CHD).  Women were most likely to 

develop a less severe form of CHD characterized by “angina pectoris,” while men were 

most likely to develop a more serious and fatal form of the disease.  Although no 

significant link between overweight and incidence of myocardial infarction (MI) was 

found, the researchers did find that those subjects whose weight was 20 percent above the 

median had a higher risk of sudden death due CHD (Kannel et al., 1967). 

 In a more recent analysis of the Framingham heart study, obesity and the risk of 

heart failure was examined.  In this study, 5,881 participants with a mean age of 55 years 

were followed over a 14 year period.  Of these, 258 women and 238 men developed heart 

failure (Kenchaiah, Evans, Levy, & Wilson, 2008).  Kenchaiah et al. (2008) found an 

increased risk of heart failure of five percent for men, and seven percent for women, for 

each subsequent increase of one BMI unit, after adjustments for other risk factors. Study 

researchers also concluded that the risk of heart failure doubled in obese subjects, 2.12 

times risk in women (95% CI), and 1.9 times in men (95% CI), as compared to their 

normal weight peers (Kenchaiah et al., 2008).  

 In two more recent studies, the age at which major coronary incidences occurred 

were examined and compared among the BMI spectrum. In the first study, 906 patients 

(mean age of 67.7 years) who were admitted to the Mayo Clinic’s Coronary Care Unit for 

acute myocardial infarction (AMI) were analyzed in regards to age at admittance and 

BMI (Suwaid, Wright, Grill, Hensrud, Murphy, Squires, & Kopecky, 2001).  Results 

indicated that obese patients (BMI ≥ 30) presenting with AMI were significantly younger 
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(62.3 ± 13.1 years) than both overweight (66.9 ± 13.2 years) and normal weight (72.9 ± 

13.4 years) patients (p .0< 001).  

 A 2008 study investigated the age of first NSTEMI occurrence (non-ST-segment 

elevation myocardial infarction) among 111,847 subjects who voluntarily participated in 

the CRUSADE initiative, a data registry of high risk angina patients (Madala, Franklin, 

Chen, Berman, Roe, Peterson, Ehman, Smith, Gibler, & McCullough, 2008).  These 

authors found that the age of first NSTEMI occurrence in patients who were considered 

most obese (BMI ≥ 40) was significantly younger (58.7 ± 12.5 years) than their 

underweight peers (p < .0001).  Age of first NSTEMI occurred 3.5 years earlier in 

overweight patients, 6.8 years earlier in those who were obese (BMI 30.1-35.1), 9.4 years 

earlier in those categorized as grade two obese (BMI 35.1-40), and 12.0 years earlier in 

those categorized as grade three obese (BMI ≥ 40), even after adjustment for other 

cardiac risk factors and medications (Madala et al., 2008).   

Type 2 Diabetes Mellitus 

 The prevalence of type 2 diabetes mellitus has tripled between 1980-2007 (CDC, 

2009).  In 2008, an estimated 24 million people were reported to have diabetes and an 

additional 57 million people were reported to have pre-diabetes.  Native Americans and 

Alaskan natives represented the highest percentage of total diabetes prevalence (16.5%), 

followed by blacks (11.8%) and Hispanics (10.9%) (CDC, 2009).  

 A 2009 study used a Markov Model to project the future prevalence of diabetes 

and its associated medical costs over a 25 year time span.  Data was taken from both the 

NHANES and National Health Interview Study in which the representative population 

consisted of 24-85 year old patients (Huang Basu, O’Grady, & Carpretta, 2009).  These 
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authors projected that between the years 2009 and 2034 the number of both diagnosed 

and undiagnosed diabetes cases will increase from 23.7 million to 44.1 million 

individuals and medical spending related to diabetes complications will increase from 

113 billion dollars to 336 billion dollars. In addition, the cost s for Medicare-eligible 

individuals diagnosed with diabetes were estimated to increase from 8.2 million to 14.6 

million dollars by 2034 (Huang et al., 2009).  

Dietary Behaviors 

Many of today’s most prevalent chronic diseases (e.g., heart disease, Type II 

diabetes mellitus, hypertension, and some cancers) can be modified or prevented by the 

adoption of healthy behaviors, such as eating a healthy diet and engaging in physical 

activity (Mokdad, Marks, & Stroup, 2005).  The most recent BRFSS data, however, 

indicates the percentage of adult Americans who consumed the minimal recommended 

number of servings of fruits and vegetables per day (24.3%) or engage in the minimal 

daily recommended  amount of exercise (49.2%) continue to be well below 

recommended levels (BRFSS, 2007). 

Benefits of Fruit and Vegetable Consumption 

 Numerous studies have shown inverse relationships between fruit and vegetable 

consumption and development of chronic diseases, such as cardiovascular disease and 

diabetes.  In addition, evidence suggests fruit and vegetable consumption has a positive 

impact on BMI and weight loss.  

 The relationship between fruit and vegetable consumption and the risk of major 

chronic diseases, including cardiovascular disease and cancer, was examined in a 2004 
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cohort study (Hung et al., 2004).  In this study, 71,910 female subjects from the 

Registered Nurses Health Study and 37,725 male subjects from the Health Professionals 

Follow-Up Study completed baseline food-frequency questionnaires in 1984 and 1986 

respectively.  Women updated these questionnaires in 1986, 1990, 1994; the men updated 

the questionnaires in 1990 and 1994.  Results showed that those subjects who consumed 

the most fruit and vegetables had a reduced risk for chronic disease compared to those 

who consume the least amount of fruits and vegetables (RR: 0.95; 95% CI, .89-1.01).  

These authors also found that incidence of CVD was inversely related to fruit and 

vegetable intake (RR=0.88).  The incidence of cancer, however, was not inversely related 

with fruit and vegetable consumption (RR = 1.00).  

 Another study in 2008 examined intake of fruits,vegetables and fruit juices and 

the subsequent risk of developing diabetes in female nurses (Bazzano, Joshipura, Li, & 

Hu, 2008).  These authors followed 71,345 female nurses aged 38-63 years for a span of 

18 years.  Food-frequency questionnaires were completed at baseline (1984) and again 

every four years up to 2002.  At that time, 7.4 percent of the study population (n=4,529) 

self-reported they had been diagnosed with diabetes.  The researchers concluded that 

there was no relationship between a three serving per day increase in fruit and vegetable 

consumption and the development of diabetes as indicated by a multivariate hazard ratio 

of .99 (95% CI .94-1.05).   Results did show that the consumption of whole fruits was 

related to a lower risk of developing diabetes (.82 [.72-.94]).  In contrast, an increase of 

one serving per day of fruit juice was related to an increased risk of diabetes (1.78 [1.1-

1.26]) (Bazzano et al., 2008).  
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Fruit and Vegetable Consumption in American Adults 

 Americans are not consuming near enough fruits and vegetables in their diet, 

despite the evidence relating fruit and vegetable intake to positive health outcomes 

(BRFSS, 2007).  Kimmons, Gillespie, Seymour, Serdula, &  Blank (2009) compared the 

intake of fruits and vegetables by Americans to the MyPyramid recommendations among 

various calorie needs using data collected from 2003-2004 NHANES.  These authors 

concluded that fewer than one out of every ten Americans consume their recommended 

amount of daily fruit and vegetable servings. Results indicated fruit juice was the primary 

source of fruit consumed by adolescents, while adults primarily consumed whole fruits.  

Potatoes were the primary vegetable consumed both by adolescents and adults (Kimmons 

et al., 2009). 

 Tamers, Agurs-Collins, Dodd, & Nebeling (2009) provided an international 

perspective of fruit and vegetable consumption when they compared fruit and vegetable 

consumption of Americans with consumption of fruits and vegetable among the French.  

NHANES data from the U.S. was compared to data from the French Nutrition Barometer 

Survey in which subjects were required to complete 24 hour dietary recalls.  The authors 

found that Americans consumed significantly fewer servings of fruit and vegetable each 

day than French adults (1.04 times per day in the US vs. 1.33 times per day in France).  

The researchers further subdivide fruit and vegetable intake by country and gender in 

ascending order: American men (0.98 times daily for fruits, 1.88 times daily for 

vegetables), American women (1.10 times daily for fruits, 2.07 times daily for 

vegetables), French men (1.25 times daily for fruits, 2.18 times daily for vegetables, and 
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French women with the highest intake (1.41 times daily for fruits, and 2.41 times daily 

for vegetables) (Tamers et al., 2009). 

A few studies have explored psychosocial factors that influence an individual’s 

decision to increase fruit and vegetable consumption.  Hagler et al. (2007) found that 

overweight men aged 25-55 years were more likely to change behaviors related to 

increasing dietary groups such as fruits, vegetables, and fiber, if they believed they had 

the power to make an effective change.  Social support, however, was found to be more 

effective in men when the objective was to decrease a certain food group, like saturated 

fats (Hagler et al., 2007).  

 A similar study conducted on women who participated in the Maryland WIC 

(Women Infants and Children) program, observed how certain psychosocial variables 

may influence fruit and vegetable consumption (Havas et al., 1998).  These authors 

concluded that consumption of fruits and vegetables was higher in those women who 

knew the number of servings of fruits and vegetables individuals should consume (0.87 

more servings than the standardized mean), women who had high self-efficacy (1.1 more 

servings per standard deviation above the standardized mean), and finally, women who 

held positive attitudes regarding consuming more fruits and vegetables (0.73 servings 

more per standard deviation above the standardized mean).  Consumption of fruits and 

vegetables was significantly lower in those women who reported perceived barriers to 

consumption (0.87 servings fewer than the standardized mean) (Havas et al., 1998). 

 The results of these studies could be relevant and important when developing 

strategies for increasing fruit and vegetable intake.  Results suggest that individualized 

strategies that differ by age and gender may be necessary. 
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Benefits of Whole Grain Consumption 

Vijver, Bosh, Brandt, & Goldbohm (2009) investigated the relationship between 

whole grain intake, BMI, and the risk of overweight or obesity.  The authors collected 

data from 2,078 men and 2,159 women aged 55-69 years using a 150-item food 

frequency questionnaire (FFQ).  Results show that the risk of being obese, as compared 

to normal weight, is reduced by each additional gram of dry whole grain consumed in 

both men and women [10% (95% CI 2-16%), 4% (95% CI 1-7%), respectively]. An 

inverse relationship between grain intake and BMI was found to be significant in men, 

but not women (Vijver et al., 2009). 

McKeown et al. (2009) analyzed data from 434 free-living adults (177 men, 257 

women) aged 60-80 years using a 126 item semi-quantitative FFQ.  The relationship 

between whole grain consumption and BMI, percent body fat, and percent trunk fat was 

investigated.  Dual x-ray Absorptiometry (DEXA) was used to measure percent body fat 

and percent trunk fat.  The authors found an inverse relationship between whole grain 

intake and BMI, whereas those with a low whole grain intake had a higher mean BMI of 

26.8 (25.7-28.1), while those with a higher intake of whole grains had a lower mean BMI 

25.8 (24.6-27.1; p trend = 0.08).  An inverse relationship between whole grain 

consumption and percent body and trunk fat was also found.  Those who consumed a 

lower amount of whole grains were characterized by a 34.5 percent (32.7-36.3%) body 

fat and a 43.0 (40.4-45.3%) percent trunk fat.  Those who consumed higher amounts, 

however were characterized by 32.1 percent (30.1-34.1%) body fat and a 39.4 percent 

(36.7-42.1%) percent trunk fat (McKeown et al., 2009). 
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Mozzaffarian et al. (2003) examined the relationship between consumption of 

fiber from fruit, vegetables and, cereal with the incidence of cardiovascular disease 

(CVD) events.  This cohort study examined data from 3,588 men and women age 65 

years and older and free of cardiovascular disease at baseline between the years 1989-

2009. Usual intake of fiber various fiber sources was recorded using a 99-item FFQ at 

baseline with an average follow-up at 8.6 years.  Results were adjusted for age, smoking, 

diabetes, sex, education, daily physical activity and alcohol.  The authors found the intake 

of fiber consumption from cereal sources resulted in a 21 percent lower chance of having 

a CVD event with a hazard ratio of 0.79 (95% CI .62-.99).  No inverse relationship was 

found between fiber intake from fruit and vegetable sources and CVD events 

(Mozzoffarian et al., 2003).  

Whole Grain Consumption 

 Lin & Yen (2007) compared Americans consumption of grains with the 2005 

Dietary Guidelines for American’s suggested intake.  Data from the USDA’s Continuing 

Survey of Food Intakes by Individuals (CSFII) of 1994-96 and 1998 was analyzed.  

Results showed that 93 percent of the population failed to consume the recommended 3 

oz per day of whole grains based on a 2,000 calorie diet.  In contrast, Americans consume 

77 percent more refined grains than is recommended.  By ethnicity, the authors reported 

Hispanics consumed forty-four percent of the recommended amount of whole grains, 

followed by whites (35%), blacks (25%), and Asians (22%). Finally, those who perceive 

whole-grain consumption as important to health, and those who tend to read food labels, 

consume 36 percent more whole grains than those who do not (Lin & Yen, 2007).  
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Physical Activity 

Current physical activity guidelines for adults recommend both aerobic activity 

and muscle strengthening exercises for ultimate health benefits (USDHHS, 2008). 

Specifically, it is recommended that adults participate in at least 150 minutes of moderate 

aerobic physical activity, or 75 minutes of vigorous aerobic physical activity, each week.  

In addition, they adults are encouraged to participate in strength training two or more 

times per week (USDHHS, 2008).  Unfortunately, only half of American adults are 

getting the amount of physical activity per week as recommended by the Surgeon 

General (BRFSS, 2009).   

 Physical activity prevalence among U.S. adults was explored in detail in a 2009 

issue of the Journal of the American Medical Association.  This report indicated 48.8 

percent of adult Americans were physically active in 2007; of these, 50.7 percent were 

men and 47.0 percent were women.  The prevalence was further divided by 

race/ethnicity, education level, and geographic area.  Results indicated fewer non-

Hispanic blacks participated in physical activity than non-Hispanic whites (56.5%, 

67.5%, p < .01).  The prevalence of physical activity was lower in those individuals who 

did not receive their high school diploma compared to college graduates (52.2%, 70.3% 

respectively); the prevalence of physical activity was lowest in those who resided in the 

South and highest in those who resided in the West (62.3%, 67.8%); and individuals who 

were considered obese reported a lower percentage of weekly physical activity than those 

consider overweight or normal weight (57.1%, 67.3%, and 68.8%, respectively, p < 

0.01). 
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Benefits of Physical Activity 

 The federal government has listed numerous health benefits associated with 

regular physical activity, including the reducing the risk of dying prematurely and 

developing chronic disease such as diabetes, heart disease, and high blood pressure 

(USDHHS, 2008).  In addition, regular physical activity has been shown to reduce 

depression, promote weight management, and build muscle (USDHHS, 2008).  

 The medical costs related to overweight and obesity is high, and continues to rise. 

Roux et al. (2008) explored the cost-effectiveness of seven community intervention 

programs that focused on regular physical activity.  The authors found that the cost-

effectiveness for the seven community programs, as compared to a non-intervention 

“alternative,” ranged between $14,000- $69,000 per QALY (dollars per quality-adjusted 

life years).  The authors concluded that adopting any of the programs described in the 

study would be beneficial for increasing physical activity in other communities.  

 King, Hopkins, Caudwell, Stublos, & Bhudell (2009) examined the effects of a 

twelve week intervention program which included a supervised aerobic program.  Body 

composition, anthropometrics, blood pressure, and psychological responses were 

recorded at baseline and again at the end of the twelve week period.  The authors reported 

a mean weight loss among all participants of 3.63kg (7.98 pounds, p<0.01).  Twenty-six 

of the 58 participants, however, did not lose weight.  These participant were identified as 

the “non-responders.” Despite the low weight loss, non-responders significantly 

increased their aerobic capacity 6.3 (6.0) ml/kg/mi (p < .01), decreased their systolic 

blood pressure by  -6.00 (11.5) mmHg (p<0.01), decreased their diastolic blood pressure -

3.9(5.8) mmHg (p<0.01), reduced their waist circumference -3.7(2.7) cm (p<0.01), and 
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reduced their resting heart rate -4.8 (8.9) beats per minute (p< .001). In addition, results 

indicate the “non-responders” also greatly increased their mood (King et al., 2009).  

 A study conducted in 2002 compared the effects of lifestyle intervention with 

treatment of metformin on individuals with elevated fasting and post-load glucose plasma 

levels (Anonymous, 2002). In this study, 3234 participants, mean age of 51 years and 

mean BMI of 34.0, were either given a placebo, metformin, or were prescribed “a 

lifestyle modification regimen” which required at least a 7 percent reduction in body 

weight and involvement in at least 150 minutes of moderate physical activity per week.  

Results indicated the incidence of diabetes was 11 per 100 person years in those who 

received the placebo, 7.8 per 100 person years in those given metformin, and 4.8 per 100 

person years in those who received behavior modification.  There was a 58 percent (95% 

CI: 48-66%) reduction in diabetes among those who engaged in a lifestyle modification 

regimen compared to a 38 percent (95% CI: 17-43%) reduction in the metformin group.  

 A few studies have examined barriers to engaging in physical activity.  Osuji, 

Lovegreen & Eliot (2006) reported that the most common barriers for women residing in 

a rural area were “feeling tired,”  “having no time,” “inclement weather,” “lack of 

motivation,” and “an aversion to exercise.”  The more barriers a woman identified, the 

less likely she would engage in physical activity (Osuji, Lovegreen, & Eliot, 2006). 

 Although many factors such as motivation and social support influence one’s 

decision to exercise, McNeill et al. (2006) found that “self-efficacy” was the ultimate 

motivating factor.  In other words, being confident in one’s ability to exercise increases 

his or her likelihood of engaging in exercise.  McNeill et al. (2006) emphasized other 

factors however, such as, the perception of one’s neighborhood.  The authors reported 
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that if an individual perceives his or her neighborhood as being conducive to exercise, 

then they are more likely to exercise than those who find the neighborhood disagreeable 

in some way. 

Behavior Change Models 

 Human behavior is very complex (Clarke, 2009).  Researchers have long been trying 

to understand how people seek, use and process information.  Behavior theories attempt to 

explain why people act as they do. Health education programs are more likely to benefit the 

learner if they are guided by a theory of human behavior.  Prochaska’s and DiClemente’s 

Transtheoretical Model and Bronfenbrenner’s Social-Ecological Model were used in the 

design and development of Operation Wellness. 

Transtheoretical Model (Stages of Change) 

 Prochaska’s and DiClemente (1984) Transtheoretical Model, sometimes called 

the “Stages of Change” model, focuses on the individual’s intentions to change.  This 

model theorizes that an individual is in one of five stages of change for any given health 

behavior.  These stages include: 1) pre-contemplation, 2) contemplation, 3) preparation, 

4) action, and 5) maintenance.  Individuals who have no intention of changing a specific 

behavior are said to be in the pre-contemplation stage.  Those who are thinking about 

changing a certain behavior, but have yet to take action, are in the contemplation stage. 

Individuals who are preparing themselves and their social environment for change are 

said to be in the preparation stage.  Individuals who are actively changing their behavior, 

even though their behavior may be inconsistent, are classified as being in the action stage. 

Finally, individuals who have changed and are not likely to relapse into their old 

behaviors are said to be in the maintenance stage.   
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 Prochaska & Velicer (1997) believed the preparation stage, which signifies an 

individual is intending to change within the next month, is the optimal stage for 

implementing intervention plans.  While, this model focuses on the individual, Prochaska 

and Velicer emphasize the feasibility of applying the model to whole groups or 

communities, because it will not assume everyone is at the same level, risking attrition of 

participants.  

 Garrett et al. (2002) examined the relationship of the stage of change for smoking, 

fruit and vegetable consumption, and physical activity.  Data were collected from a 

telephone survey of randomly chosen health care members from a variety of insurance 

forms (n=9,675).  Results showed Stages of Change for smoking was more closely 

related to Stages of Change of fruit and vegetable consumption (χ2 = 161.3, p < .001, 

Cramer’s V = .11, p<.001) than to Stages of Change for physical activity (χ 2 = 89.7, 

p<.001, Cramer’s V=.08, p<.001).  Stages of Change for fruit and vegetable consumption 

and physical activity could not be used to predict the stage of change for smoking. 

 Steptoe, Dphil, Kerry, Rink, & Hilton (2001) examined whether or not behavioral 

intervention, which is based on the stage of change model, is more effective than usual 

health promotion techniques.  Patients (n=883) with one or two risk factors characterized 

by smoking, high cholesterol, or a combination of high BMI and low physical activity, 

were selected from twenty various general practice centers.  Each center was randomly 

assigned to a behavioral intervention method or were instructed to proved “normal health 

promotion,” which usually included education on the benefits of lifestyle modification. 

Nurses providing the behavioral interventions were trained by psychologists.  

Measurements for physical activity were based on exercising at least three times per 
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week for at least twenty minutes.  For fat intake, individuals would report on whether or 

not they were consuming a low-fat diet.  Results indicated the behavioral intervention 

was significantly more likely to result in behavior change.  The authors found the odds of 

moving to the action/maintenance (A/M) stage for behavior intervention, as compared to 

the “standard health promotion methods”at four months was 2.15 (95% CI=1.3-3.56) for 

fat reduction, 1.89 (95% CI=1.7-3.36) for increased physical activity, and 1.77 (95% 

CI=.76-4.14) for smoking cessation. 

Social-Ecological Model 

 The Social-Ecological Model of Behavior, developed by Urie Bronfenbrenner in 

1979, focuses on the interactions between individuals and their environment (Brieger, 

2006).  This model emphasizes that an individual’s behavior is highly influenced by a 

number of outside factors, such as community dynamics, policies, and interpersonal 

support systems (Moore, 2006).  Health professionals who are proponents of the 

Ecological model of behavior change believe that interventions for health behaviors are 

most successful when all levels of environmental influences are addressed (Moore, 

2006). 

 Newes-Adeyi, Helitzer, Caulfield, & Bronner (2000), examined the effectiveness 

of the social-ecological model on a behavior intervention program.  This formative study 

was conducted at thirteen different New York Woman, Infant, and Children (WIC) sites 

that were participating in the child growth monitoring program (CGMP).  Observances 

were made on an individual, interpersonal, and organizational level between the WIC 

staff and WIC participant.  Key findings showed gaps between the intervention plan, 

which was already in place, and between what was actually occurring.  At the individual 
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level, the focus of this study was on the health professional’s perception of growth 

monitoring.  The authors reported that most of those professionals interviewed described 

growth monitoring as monitoring growth over time, however, there was no mention of 

subsequent education regarding growth findings.  At the interpersonal level, the authors 

clearly noted tension among the various professional levels within the sites and this 

weakened the “team approach” to the program.  Finally, at the organizational level where 

the focus was on patterns of growth monitoring activities, the timing between 

measurement and education was too long, sometimes not until a month later.  In those 

sites where discussion about growth did occur after measurement, researchers concluded 

that the education was too brief.  As a result, the original plans were not being 

successfully carried out.  At the end of the study, researchers emphasized the necessity of 

including the entire spectrum of the social-ecological model when designing a behavior 

change intervention project, including community and policy levels.. 

 King, Podolski, Ellis, Frey, & Templin (2006) examined the effectiveness of the 

social ecological model on behavior change on adolescents with poorly managed Type 1 

diabetes.  Questionnaires were given to 96 adolescents (10-16 years) with an HgbA1c of 

eight percent or higher.  King et al. (2006) theorized that management of diabetes is 

related to one’s individual traits and their relationships with their family and peers.  

Results showed that externalizing behaviors, poor family relationships, low satisfaction 

with primary care, and older age were all significantly influential in management of 

diabetes.  Peer relationships and internalizing behaviors were not found to be 

significantly linked.  The researchers concluded that developing intervention programs 
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for adolescents with poorly controlled diabetes should include not only the individual and 

family, but other outlying realms, such as health care givers. 

Community Defined 

 Maqueen et al. (2001) surveyed different communities to determine thier 

definition of “community.”  The following definition was developed, “a group of people 

with diverse characteristics who are linked by social ties, share common perspectives, 

and engage in joint action in geographical locations or settings.”  Because an individual’s 

behavior is believed to be influenced by many factors, including his or her environment, 

the development of community-based intervention programs have been increasing.   

 There are many obstacles, however, in the development of these community-

based health intervention programs.  One factor that influences the success of a program 

is the ability of a community to provide venues or accessibility structures for community 

residents to engage in intervention activities (Merzel, D’Afflitti, 2003).  If a community 

does not have enough gymnasiums or parks for example, a community or an individual is 

less likely to engage in a physical activity intervention.  The relationship between 

community leaders and researchers may also become unfavorable as each groups’ 

priorities clash (Sokols, 2003).  The chain-of-command becomes blurry, especially when 

the researchers control the financial resources for the program (Cheadle, 1997).  These 

disagreeable relationships can set the stage for a program and make its initiation and 

success difficult. 

 Merzel and associates (2003) found a lack of consistent evidence on the success 

of community intervention programs in there analysis on a number of these programs.  

Byers & Sedjo (2007), however, emphasize the importance of not waiting for evidence 
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before action is taken.  These authors, using the interventions taken in the AIDS epidemic 

as an example, explained how implementation of experimentation, evaluation, and 

modification were used to guide intervention plans for AIDS, while evidence was being 

built.  Applying this logic, the authors would suggest that, the obesity epidemic is too 

serious a situation to wait for consistent evidence of effectiveness before action is taken.  

Other Community Wellness Programs 

Steps to a Healthy King County 

 The Steps to a Healthy King County program, located in the Southern part of 

Seattle, was funded by the U.S. DHHS between 2003-2008.  This program was part of 

the Healthier U.S. Cooperative agreement. (Center of Community Health and Evaluation 

[CHHE], 2009).  The purpose of the program was to decrease the rates of diabetes, 

obesity, asthma and other related risk factor complications.  The population of King 

County was 352,836; 30 percent of the population of King County had annual incomes 

below 200 percent of the federal poverty line.  Steps to a Healthy King County included 

16 separate programs including “Healthy Sunday,” which offered diabetes and 

cardiovascular screening education in churches.  The staff walking challenge resulted in a 

60 percent increase in participants who were getting moderate physical activity for or 

more times a week.  Analysis of the program, however, found many weaknesses and 

provided several suggestions for future programs.  One weakness included the lack of 

having clearly established the leadership teams’ roles early in the process.  Conflict of 

interest was noted as a result of most of the funding partners making decisions on how 

funding dollars should be used (CHHE, 2009). 
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YMCA of Santa Clara Valley and Step Program 

 YMCA of Santa Clara Valley of San Francisco partnered with Steps to a 

Healthier Santa Clara (National Association of Chronic Disease Directors, 2007).  The 

community represents an ethnically diverse population including Hispanics (53%), 

Asians (24%), whites (18%), and blacks (3%).  Programs included a school lunch 

walking campaign, reduced family membership costs at the YMCA, family nights that 

offer physical activities and healthy recipes, and a YMCA kids day.  After participation 

in the program, 81 percent of those students who could not pass a fitness test in the fall 

were able to pass the test in the spring.  Half (51%) of the families surveyed reported that 

participation in physical activity as a family increased and 425 families reported eating 

healthier after participating in wellness programs.  

Welling Tonne Challenge 

 Lyle et al. (2008) reviewed the impact of a twelve week community health 

program in a rural community of South Wales, Australia.  The community of 8,739 

residents had a prevalence of overweight and obesity higher than the state average 

(61.7% men; 50.6% women).  The main goals for the program were to lose 1,000 kg of 

body weight, increase fruit and vegetable consumption, increase physical activity, and 

increase community participation.  Activities included educational sessions on a variety 

of health and nutrition topics, supermarket tours, exercise programs, and voluntary 

weigh-ins.  Baseline data included a weigh-in and a questionnaire to assess current diet 

and exercise behavior.  Data was collected at the end of the twelve week program and 

again six months later.  At twelve weeks, 219 (58%) of the original 371participants who 

registered weighed-in.  A total of 687.35 kg was lost, about 3.14 kg per person (95% CI 
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2.74-3.54 kg).  In addition, increases in physical activity, vegetable consumption, and 

fruit consumption were reported (13%, 13% and 21% respectively).  Twenty-five percent 

(n=86) of the participants returned six months later for the final weigh-in.  Average 

weight loss among these participants was 5.4 kg from baseline (Lyle, et al., 2008). 

Positive feedback was given from participants who reported feelings of support and 

encouragement from program staff, feelings that goals were attainable, and feelings that 

“community spirit” and participation in one’s community was encouraged. 

Summary 

 Developing new strategies for improving America’s health is an urgent necessity 

as the number of preventable, chronic diseases rise.  Because individuals do not make 

decisions in a vacuum, and because many factors influence behavior, strategies that 

address all levels of influence are preferred.  Understanding an individual’s motivations 

or barriers for adopting health behaviors is important in individualizing interventions in 

community-based programs.  



 

 

 
 
 
 
 

CHAPTER III 
 
 
 

METHODOLOGY 
 
 
 

 The purpose of this longitudinal, cohort study was to assess the change in 

anthropometric measures, physical activity levels, food choices, and stage of change for 

seven health behaviors in adults who participated in Operation Wellness-sponsored 

fitness classes in Wells County, IN, over four years.  This chapter will describe the 

methods used to implement Operation Wellness’s Wellness University fitness classes. 

Institutional Review Board (IRB) Consent 

 The data analyzed in this thesis was collected over a four-year period of time.  

The initial data collection process was approved by the Ball State University Institution 

Research Board (IRB) as study ID# 04-023 which was renewed annually for four years.  

(Appendix A-1).  The researcher completed the National Institute of Health’s Human 

Subjects Module (Appendix A-2).   

 
Background 

 Beginning in 2000, the Caylor-Nickel Foundation of Wells County, Indiana, 

together with the Wells County Cooperative Extension office, conducted a half-day 

health fair called “Health Tour” that was designed to provide comprehensive health 

education for all fourth grade students attending the four county public schools.  The 
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students ‘toured’ various ‘cities’ such as “Hand Washing-ton DC,” “Las Veggies, NV,” 

and “Fit-a-delphia, PA.”  While visiting the various stations, the students’ height, weight, 

blood pressure, and a simple nutrition assessment were collected.  Approximately 400 

fourth grade students participated each year.  

 Results of the first Health Tour indicated approximately one-third of the fourth 

grade students had a body mass index (BMI) score that classified them as overweight or 

obese.  By 2001, the number of overweight children had risen to 40 percent.  Based on 

these findings, the executive director of the Caylor-Nickel foundation met with Dr. Carol 

Friesen of Ball State University in January of 2002 to discuss their desire to obtain grant 

funds to develop a community-based program that focused on reducing the prevalence of 

overweight by providing nutritional education and increased the physical activity for the 

children in Wells County. 

 On September 26, 2002, a town-hall meeting was held in Bluffton, Indiana, where 

the need to reduce the prevalence of childhood obesity in the community was discussed. 

Interested community members, along with superintendents, principals, teachers, and 

healthcare professionals, were invited to this meeting.  Data were presented by the 

Indiana Department of Education Physical Education Coordinator, Susanne Crouch; the 

Indiana State Department of Health State Nutrition Coordinator, Judy Rose; the Wells 

County Health Commissioner, Dr. Donald Dian; and the Ball State University Operation 

Wellness Project Director, Dr. Carol Friesen. During the small group discussions, it 

became apparent that the community wanted to tackle overweight and obesity in ALL 

county residents, not just children. 
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Subsequently, Dr. Carol Friesen of Ball State University submitted a Robert 

Wood Johnson Foundation’s Local Initiative Funding Partner’s Grant entitled “Operation 

Wellness.” This grant described a two-pronged approach to tackle overweight and obesity 

in the county:  “Wellness Preparatory” for school-aged children (Delagrange, 2004; 

Chapman, 2006; Hormuth, 2007; Hornstrom, 2007) and “Wellness University” with 

programs designed for adults.  The four year $950,000 proposal was funded by the 

Robert Wood Johnson Foundation ($450,000) and local matching community partners 

($450,000), with funding beginning July 1, 2003 and ending June 30, 2007. Data 

presented in this thesis describes “Wellness University” activities and results.   

Participants 

All adults aged 19 years and older who lived or worked in Wells County, Indiana, 

were eligible to participate in any Wellness University fitness classes. Census data for 

2006 indicated an estimated 28,199 individuals resided in Wells County and could have 

potentially participated in Operation Wellness activities.  The number of males (n = 

13,613) was approximately equal to the number of females (n = 13,987). 

Enrollment Process 

Throughout the four years of Operation Wellness funding, a variety of adult 

fitness classes were held in each of the three Wells County school districts and in a 

centrally-located community center in Bluffton, Indiana.  The adult physical activity 

classes were offered for 10 to 16 weeks each fall, spring, and summer (although summer 

classes were limited) beginning in the fall of 2003 and ending in the summer of 2007.  

Participants could enroll in a class anytime throughout the semester.  The most popular 



31 
 

 

classes included aerobics, yoga, walking, and “Dump Your Plump.” There were no fees 

for any fitness class.  Re-enrollment in subsequent semesters was encouraged. Each 

subject was assigned a unique identifier which was used to follow the subject’s progress 

over the four years of Wellness University fitness classes (Fall 2003 through Summer 

2007).   

Informed Consent 

 All Wellness University participants signed an informed consent form (Appendix 

B-1) before participating in any Operation Wellness-sponsored physical activity class.  

Participants who re-enrolled were required to complete an informed consent each 

semester (Appendix B-2). 

Instrumentation 

Each subject was required to complete a Physical Activity Readiness 

Questionnaire (PAR-Q, Appendix B-3) prior to being allowed to participate in any fitness 

class (American College of Sports Medicine [ACSM], 1995).  The PAR-Q was used to 

identify any individual who may have health conditions that might make physical 

exercise dangerous.  If a participant did not pass the questionnaire (e.g., there was an 

indication of an elevated medical risk), the subject was required to receive their 

physician’s approval before the subject was allowed to participate in the program. 

A four-page Wellness University Enrollment/Consent form was used to collect 

baseline data from each subject on their initial visit (Appendix B-4).  In addition to 

demographic data, the baseline form included a number of questions regarding an 

individual’s current fitness, nutrition, and health behavior status.  The nutrition questions 
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focused on the number of servings of fruits, vegetables, whole grains, and low-fat dairy 

products an individual consumes per day.  Each subject’s stage of change with regard to 

various nutrition, fitness, and health behaviors was assessed. 

At the end of each semester, each subject was asked to complete a two-page post-

evaluation form (Appendix B-5).  The questions on the post-evaluation form were 

identical to those on the initial enrollment form, minus the demographic and program 

interest questions.  If participants did not attend class on the last day of the semester, or if 

they chose not to complete the form for any reason, post-enrollment forms were not 

obtained.   

The questions used in this study were derived from surveys used in Michigan’s 

Wise Woman program (CDC, 2007). The combination of baseline-data and the post-

evaluation forms provided the equivalent of pre-course and post-course information by 

which the program could be evaluated, semester by semester and year by year.   

  

Data Collection 

 All completed data forms were delivered by the course instructors to the 

Operation Wellness main office located at the Caylor-Nickel Foundation office in 

Bluffton, Indiana.  The data was stored in a locked file cabinet.  At the end of each 

semester, the data was transported to Ball State University where a Graduate Assistant 

entered the data into a Microsoft Access database. At the University, the enrollment and 

post-enrollment forms were alphabetized and stored in a locked file cabinet in manila 

folders alphabetized by the participant’s last name; any subsequent data was added to the 

individual’s manila folder at the end of each “semester.”  
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Data Entry 

 A Microsoft Access database was developed to collect all data from the program.  

As the Graduate Assistant entered the data into the database, each participant was given a 

unique identification number so all post-enrollment data could be tracked by individual.  

If participants had similar names, the individual’s birth date was used to determine if the 

form was a post-enrollment form of a previously enrolled individual or a new person. The 

participants’ questionnaire answers were coded for entry into the database.  Upon 

completion of the project, the data was exported into SPSS for analysis. 

 Statistical Analysis 

 The statistical analysis program, SPSS v15.0, was used for all data analysis 

(SPSS, 2006).  Crosstabs and Chi Squares were used to analyze descriptive statistics.  

ANOVA tests were used to analyze data regarding differences between variables over 

time. Statistical significance was set at p < 0.05.



 

 

 

 
 
 

CHAPTER IV 
 
 
 

RESULTS 
 
 
 

 The purpose of this longitudinal cohort study was to assess the change in weight, 

BMI, food choices, nutrition behavior, physical activity levels, and stage of change of 

adults who participated in Wellness University fitness classes for at least one “semester” 

between the fall of 2003 and the spring of 2007.  This project was funded through a 

Robert Wood Johnson Local Initiative Funding Partner’s project. Results of the impact of 

the Wellness University fitness classes are presented in this chapter.  

Subjects 

A total of 961 individuals enrolled in at least one Wellness University fitness class 

and completed both a pre-assessment and a post-assessment form between the fall of 

2003 and the summer of 2007.  Of these, 19.6 percent (n=188) were male and 80.4 

percent (n=773) were female (Table 1).  

Enrollment was highest during the initial year of the four year grant and in year 

three when new yoga and senior citizen swimming classes were added.  Enrollment was 

consistently higher in the “spring semester,” which ran from January through the end of 

March.  
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Table 1.  Number of Wellness University Participants Who Completed a Pre- 
 Assessment Evaluation Form by Semester of Initial Enrollment (n=961). 
 

 

Semester by Year Male Female Total 

Fall 03 21 65 86 

Spring 04 28 95 123 

Summer 04 12 46 58 

Sub-Total, Year 1 61 206 267 

Fall 04 17 84 101 

Spring 05 32 105 137 

Summer 05 12 69 81 

Sub-Total, Year 2 61 168 229 

Fall 05 16 67 83 

Spring 06 20 109 129 

Summer 06 1 19 20 

Sub-Total, Year 3 37 262 299 

Fall 06 16 58 74 

Spring 07 12 52 65 

Summer 07 1 4 5 

Sub-Total, Year 4 29 114 143 
 

Grand Total 188 (19.6%) 773 (80.4%) 961 (100%) 

 
 

While the program was successful in getting individuals to complete the pre-

assessment form (n=961), it was not as successful in convincing people to complete the 

post-assessment form at the end of each semester.  A pervasive attitude among 

participants was that they didn’t want “University researchers” to have access to their 

personal data.  This sentiment seemed to be initiated after a prominent community 

member, who was a major funding partner for the project, was quoted in the local 

newspaper as saying the data was “needed by Ball State researchers.”  
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Only sixty percent (n=578) of the 961 individuals who completed a pre-

assessment form completed one or more post-assessment forms.  Of these, slightly more 

than half (n=296; 51%) completed their initial post-assessment form at the end of their 

first semester (Figure 1). The number of subjects who re-enrolled in another semester and 

completed additional post-assessment forms decreased significantly over the four years.  

Specifically, only 23 percent (n=135) completed two post-evaluations, 12 percent (n=69) 

completed three post-evaluations, seven percent (n=41) completed four post-evaluations, 

four percent (n=23) completed five post-evaluations, two percent (n=9) completed six 

post-evaluations, and only five individuals (1%) completed seven post-evaluations 

(Figure 1). 
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Figure 1.  Number of Participants Who Completed Both a Pre-Assessment and 

From One to Seven Post-Assessment Forms (n=578). 
 

Overall, 1539 forms (pre-assessment and post-assessment) were collected over the 

four year program.  The number of participants that completed both a pre- and post-

assessment evaluation form by semester, beginning in the fall of 2003 and continuing 

through the summer of 2007, is found in Table 2. 
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Table 2.  Number of Participants Who Completed Pre- and Post-Assessment 
 Evaluation Forms by Semester of Enrollment, Fall 2003 through the  
 Summer 2007 (n=1539). 
 

Semester Pre- Post 1 Post 2 Post 3 Post 4 Post 5 Post 6 Post 7 Total 

Fall 2003 86 32 0 0 0 0 0 0 118 

Sp 2004 123 18 18 0 0 0 0 0 159 

Sum 2004 58 0 1 0 0 0 0 0 59 

Fall 2004 101 50 10 9 0 0 0 0 170 

Sp 2005 157 59 27 5 5 0 0 0 223 

Sum 2005 81 17 6 9 4 2 0 0 119 

Fall 2005 83 38 22 7 4 1 2 0 157 

Sp 2006 129 28 13 8 6 6 2 0 192 

Sum 2006 20 8 9 10 5 0 0 0 52 

Fall 2006 74 33 12 12 9 3 3 1 147 

Sp 2007 64 24 16 8 8 10 2 4 136 

Sum 2007 5 0 1 0 0 1 0 0 7 

Grand 
Total 961 296 135 69 41 23 9 5 1,539 

 
 
Although the data indicate no one “graduated” from Wellness University (e.g., 

completed eight semesters), attendance sheets indicate many individuals attended classes 

religiously over the four years; they simply refused to complete the post-assessment form 

multiple times.  Consequently, it is difficult to accurately assess the long-term impact of 

Wellness University fitness classes on health and behavior outcomes (e.g., impact of one 

semester compared to the impact of participating in four or more semesters). 
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RQ #1: Impact on Anthropometric Measurements 

The first research question addressed “What impact, if any, did participation in 

Wellness University fitness classes have on participant’s anthropometric body 

measurements?”  Specific measurements that were examined included body weight, Body 

Mass Index (BMI), systolic blood pressure, diastolic blood pressure, resting heart rate, 

post-resting heart rate, and waist measurement. Participants were not required to comply, 

thus the number of subjects will vary from measurement to measurement and from 

semester to semester.   

Weight 

 Results indicated that, among those who completed post-evaluation forms, 

participation in Wellness University classes was associated with weight loss after every 

semester (Table 3).  Baseline data indicated the initial mean body weight of the 139 

participants who completed both a pre- and post-assessment was 173.2±47.1 pounds; at 

the end of the first semester, a paired t-test indicated participants’ body weight dropped 

significantly to 170.7±45.5 pounds (t=2.02; p=0.045), a mean loss of 2.4 pounds.  

 After two semesters, the mean weight of the 63 participants who were willing to 

be weighed for the third time dropped significantly from 162.7±39.5 pounds to 158.8± 

38.4 (t=2.02; p=0.047), a mean loss of 2.02 pounds.  After three semesters, the mean 

weight of the 31 individuals willing to be weighed (n=31) dropped from 159.8±37.8 to 

152.6±31.8, a loss of 7.2 pounds.  However, due to the small sample size, this weight loss 

was not significant (t=1.35; p=0.188).   

 As the number of semesters of participation continued, participants continued to 

lose weight, although the loss was not statistically significant due to the small number of 
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subjects willing to complete the assessment (Table 3).  It is important to note that the 

initial “Pre” weight varied during each time period (e.g., pre-post1, pre-post2) because 

the pool of candidates that comprised the matched pair changed every semester. 

 
Table 3. Assessment of Weight Change over Time using a Paired t-Test. 

Semesters n Wt, lbs ± SD Difference t p 
Pre- 

Post1 
139 

173.2 ± 47.1 

170.7 ± 45.5 
-2.4 lbs 2.02 .045 

Pre-  

Post2 
63 

162.7 ± 39.5 

158.8 ± 38.4 
-4.0 lbs 2.02 .047 

Pre- 

Post3 
31 

159.8 ± 37.8 

152.6 ± 31.8 
-7.2 lbs 1.35 .188 

Pre- 

Post4 
19 

155.6 ± 28.4 

151.8 ± 35.7 
-3.8 lbs 0.58 .570 

Pre- 

Post5 
10 

160.8 ± 25.5 

158.2 ± 26.2 
-2.6 lbs 0.70 .503 

Pre- 

Post6 
6 

164.0 ± 31.1 

158.0 ± 28.8 
-6.0 lbs 1.67 .155 

Pre- 

Post7 
3 

155.0 ± 41.7 

150.0 ± 39.1 
-5.0 lbs 1.42 .291 

Body Mass Index 

Baseline data indicated the mean Body Mass Index (BMI) of the 136 participants 

was 28.2±6.4.  At the end of their first semester of participation, the subjects’ BMI 

dropped, but insignificantly, to 28.0±6.3 (t=0.63; p=0.528) (Table 4).  After two 

semesters of participation, the mean BMI of participants (n=63) dropped significantly, 

from 27.1±5.4 to 26.4± 5.0 (t=2.13; p=0.037).  After three semesters of participation, the 

mean BMI of the paired sample (n=31) continued to drop from 26.6±5.3 to 25.4±4.0 

(t=1.41; p=0.169).   
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Table 4. Assessment of BMI Change over Time using a Paired T- Test. 

 n BMI ± SD Difference t p 

Pre 

Post 1 
136 

28.2 ± 6.4 

28.0 ± 6.3 
-0.17 0.63 .528 

Pre 

Post 2 
63 

27.1 ± 5.4 

26.4 ± 5.0 
-0.68 2.13 .037 

Pre 

Post 3 
31 

26.6 ± 5.3 

25.4 ± 4.0 
-1.17 1.41 .169 

Pre 

Post 4 
19 

25.9 ± 4.0 

25.7 ± 6.3 
-0.17 0.14 .890 

Pre 

Post 5 
10 

26.5 ± 4.2 

26.0 ± 4.0 
-0.50 0.72 .490 

Pre 

Post 6 
6 

27.4 ± 4.3 

25.8 ± 3.6 
-1.55 2.70 .045 

Pre 

Post 7 
3 

25.1 ± 2.4 

24.1 ± 2.0 
-1.02 2.68 .115 

 

As the number of semesters continued, participants BMI continued to drop.  After 

six semesters, the mean BMI of those willing to be measured (n=6) dropped significantly 

from 27.4±4.3 to 25.8±3.6 (t=2.70; p=0.045).  Overall, the BMI classification of the 

paired samples moved from “overweight” to “normal weight.”  However, the role of 

selection bias must be considered in the interpretation of these findings as it appeared to 

the Program Director (Dr. Carol Friesen, personal communication, 2010) that while 

several overweight individuals continued to attend the classes, they often refused to 

complete the post-assessment form while those who were most successful in losing 

weight were willing to provide the data. 
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Systolic Blood Pressure 

Baseline data indicated the mean systolic blood pressure of the 53 participants 

was 125.9±15.9 mmHg.  At the end of the first semester, systolic blood pressure dropped 

significantly to 121.5±16.6 mmHg (t=2.30; p=0.026) (Table 5).  After two semesters, the 

mean systolic blood pressure dropped insignificantly from 121.4±16.9 to 120.0± 14.5 

mmHg (t=0.52; p=0.61) among those willing to get their blood pressure recorded a third 

time (n=32).  After three semesters, mean systolic blood pressure (n=8) dropped from 

124.3±17.32 to 121.8±11.55 mmHg (t=0.34; p=0.742).  After three semesters of trying to 

convince participants to allow program staff to take and record their blood pressure, the 

decision was made to stop trying.  In sum, although the blood pressure readings dropped 

over the three semesters from 126 mm Hg to 122 mmHg, the impact of selection bias 

over time must be considered.  It was encouraging to see that participation in the adult 

fitness programs was associated with a decrease in blood pressure among the 53 

participants in the first semester (Table 5). 

 
Table 5. Assessment of Systolic Blood Pressure Change over Time using a 

Paired T-Test. 
 

 n SBD ± SD Difference t p 
Pre 

Post 1 
53 

125.9 ± 15.9 

121.5 ± 16.6 
-4.4 2.30 .026 

Pre 

Post 2 
32 

121.4 ± 16.9 

120.0 ± 14.4 
-1.41 0.52 .606 

Pre 

Post 3 
8 

124.3 ± 17.3 

   121.8 ± 11.5 
-2.50 0.34 .742 
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Diastolic Blood Pressure 

Baseline data indicated the initial mean diastolic blood pressure of the 53 

participants was 78.0±9.9 mmHg.  After participating in the adult fitness classes for one 

semester, the mean diastolic blood pressure dropped significantly to 75.6±10.2 (t=1.80; 

p=0.05) (Table 6).  After two semesters, the mean diastolic blood pressure of the 32 

participants willing to get their blood pressure recorded a third time dropped, but 

insignificantly, from 79.3±18.6 to 74.1± 7.7 mmHg (t=1.58; p=0.125).  After three 

semesters, the mean diastolic blood pressure of the eight participants willing to be 

measured dropped from 72.9±10.1 to 69.5±8.6 mmHg (t=0.94; p=0.377).  Due to lack of 

compliance, the program director chose to stop taking blood pressure readings. 

 
Table 6.   Assessment of Diastolic Blood Pressure Change over Time using a  
  Paired T-Test. 
 

 n DBD ± SD Difference t p 

Pre 

Post 1 
53 

78.0 ± 9.90 

75.6 ± 10.2 
-2.42 1.97 0.05 

Pre 

Post 2 
32 

79.3 ± 18.6 

74.1 ± 7.70 
-5.22 1.58 .125 

Pre 

Post 3 
8 

72.9 ± 10.1 

69.5 ± 8.60 
-3.38 0.94 .377 

 

Resting Heart Rate 

The resting heart rate (RHR) of participants was determined using the 

standardized two-minute step test.  The baseline RHR of the 25 participants who 

completed the step test at both the beginning of the semester and at the end of the 

semester 84.6±12.9 beats per minute.  At the end of the first semester, participants’ RHR 
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dropped, but insignificantly, to 80.3±13.0 beats per minute (t=1.12; p=0.279) (Table 7).  

After two semesters, the mean RHR of participants willing to complete the step test for 

the third time (n=11) dropped insignificantly from 75.0±12.6 at their baseline to 73.1± 

8.00 beats per minute (t=.731; p=0.481).  After three semesters, only two individuals 

were willing to complete the step test.  The RHR of these participants (n=2) dropped, but 

insignificantly, from 83.0±4.2 to 70.0±14.1 beats per minute (t=1.00; p=0.500).  After 

three semesters, despite seeing the impact on the willing participants’ heart rate, Wellness 

University personnel decided to stop trying to convince people to complete the step test.  

 
Table 7. Assessment of Change in Resting Heart Rate Time using a Paired T- 
  Test. 

 n RHR ± SD Difference t p 
Pre 

Post 1 
25 

84.6 ± 12.9 

80.3 ± 13.0 
-4.32 1.12 .279 

Pre 

Post 2 
11 

75.0 ± 12.6 

73.1 ± 8.00 
-2.91 0.73 .481 

Pre 

Post 3 
2 

83.0 ± 4.24 

70.0 ± 14.1 
-13.0 1.00 .500 

  
 

Post Exercise Resting Heart Rate  

Twenty-two of the initial 25 subjects who began the step-test before starting their 

exercise program (baseline) completed the test and repeated the step-test at the end of the 

semester (post exercise heart rate measured in beats per minute; PEHR).  Paired t-test 

analysis indicated subjects’ PEHR dropped significantly from 120.1±17.5 to 

109.8.0±13.4 beats per minute (t=2.80; p=0.011) (Table 8).  After two semesters, the 

mean PEHR of the participants willing to get their PEHR reported a third time (n=7) 
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dropped again, but insignificantly, from 110.0±32.2 to 101.1±19.0 beats per minute 

(t=8.90; p=0.365) due to the loss of power from the small sample size.   

 
Table 8. Assessment of Post Exercise Heart Rate Change over Time in Beats  
  per Minute using a Paired T-Test. 
 

Semester  n PEHR ± SD Difference t p 

Fall 
2003 

Pre 

Post 1 
22 

120.1 ± 17.5 

109.8± 13.4 
-10.3 2.80 .011 

Spring 
2004 

Pre 

Post 2 
7 

110.0 ± 32.2 

101.1 ± 19.0 
-8.90 0.98 .365 

  

Waist Measurement 

Baseline data indicated the mean waist measurement of the 65 participants was 

36.6±7.3 inches.  At the end of the first semester, the mean waist measurement dropped 

insignificantly to 36.2±7.7 inches (t=1.38; p=0.172) (Table 9).  After two semesters, the 

mean waist measurement of participants who were measured a third time (n=35) dropped, 

but insignificantly, from 34.3±5.7 to 34.0± 5.7 inches (t=0.50; p=0.618).  After three 

semesters, the mean waist measurement (n=15) continued to drop, but insignificantly, 

from 35.1±5.7 to 33.2±4.5 inches (t=1.58; p=0.136).  As the number of semesters 

continued, participants continued to lose weight and the waist measurement continued to 

drop.  The number of subjects, however, was too small to provide adequate power to 

detect a significant difference and the role of selection bias must be acknowledged. 
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Table 9. Change in Waist Measurement in Inches over Time using a Paired t- 
  Test. 

 n  Difference t p 
Pre 

Post 1 
65 

36.6 ± 7.3 

36.2 ± 6.0 
-0.43 1.38 .172 

Pre 

Post 2 
35 

34.3 ± 5.7 

34.0 ± 5.6 
-0.29 0.50 .618 

Pre 

Post 3 
15 

35.1 ± 5.7 

33.2 ± 4.5 
-1.93 1.58 .136 

Pre 

Post 4 
9 

33.6 ± 3.8 

33.4 ± 3.8 
-0.11 0.21 .842 

Pre 

Post 5 
5 

35.6 ± 1.9 

35.0 ± 2.9 
-0.60 0.38 .727 

  

RQ #2: Prevalence of Participants Getting 30 minutes of Aerobic Activity 

 The second research question addressed whether or not Wellness University 

classes were effective in increasing the number of days adults reported getting at least 30 

minutes or more of aerobic activity. 

 Results indicate a significant increase in the number of days participants engaged 

in 30 minutes of physical activity after each of the first four semesters.  At baseline, the 

number of days participants reported engaging in physical activity (n = 286) increased 

from 2.6 ±0.9 days to 3.1± 0.7 days (t = 7.7; p = .000).  In the second semester the 

number of days participants engaged in 30 minutes of aerobic activity (n=130) increased 

from 2.9 ± 0.8 days to 3.1 ± 0.7 days (t = 2.26; p = .026).   

 After three semesters, despite the dwindling number of participants willing to 

complete the post-assessment form, the number of days participants reported engaging in 

30 minutes of physical activity or more (n=66) increased from 2.9 ±0.8 days to 3.2 ± 0.5 
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days (t = 3.66; p = .001).  After four semesters, the small number of participants (n = 40), 

continued to indicate the number of days they engaged in 30 minutes of aerobic activity 

increased from 3.0 ±.77 to 3.2 ± .59 (t = 2.08; p = .044).  Results from semesters five, six 

and seven continued to show an increase in the number of days participants were 

engaging in physical activity, however, these increases were not significant. 

 
Table 10. Assessment of Number of Days Individuals Reported Participating in  
  30 Minutes of Physical Activity over Time using a Paired t-Test. 

 n  Difference t p 

Pre 

Post 1 
286 

2.6 ± .91 

3.1 ± .71 
-.423 7.70 .000 

Pre 

Post 2 
130 

2.9 ± .83 

3.1 ± .75 
-.177 2.26 .026 

Pre 

Post 3 
66 

2.9 ± .81 

3.2 ± .59 
-.348 3.66 .001 

Pre 

Post 4 
45 

3.0 ± .77 

3.2 ± .59 
-.200 2.08 .044 

Pre 

Post 5 
23 

3.1 ± .82 

3.4 ± .59 
-.304 1.67 .110 

Pre 

Post 6 
9 

2.9 ± 1.1 

3.3 ± .50 
-.444 1.32 .225 

Pre 

Post 7 
5 

2.8 ± .84 

3.2 ± ,84 
-.400 1.63 .178 

 

RQ #3: Impact of Wellness University on Food Choices 

 The third research question addressed “Was participation in Wellness University 

fitness classes associated with an improvement in food choices as recommended by the 

Food Guide Pyramid?”  To address this question, the researcher examined the mean 
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number of times grains (total and whole grain), fruits and vegetables, low fat milk, 

cheese, yogurt, and fried foods or chips were reported to be consumed over time. 

Consumption of Whole Grains 

 Results indicated participation in Wellness University classes was associated with 

a decreased intake of whole grains compared to baseline throughout the five semesters 

(Table 11).  At baseline, participants (n=281) reported eating an average of 2.2±0.8 

servings of whole grains per day.  At the end of the first semester, paired results indicated 

a significant decrease in the self-reported consumption of whole grains to 1.8±0.8 

servings per day (t=7.27; p=0.000).   

 As participation continued, the self-reported consumption of whole grain products 

continued to decrease.  After two semesters, the mean whole grain intake (n = 111) 

decreased from 2.3 ± 0.8 to 1.8 ± 0.7 (t = 5.90; p = .0000) servings per day.  After three 

semesters, the mean whole grain intake continued to decline (n=60) from 2.4±0.8 to 

2.0±.1.0 (t = 3.19; p = .002).  Finally, after four semesters, the mean whole grain 

consumption of those participants who completed the post-assessment instrument (n = 

38) indicated a decreased from 2.5±0.7 to 1.8±0.9 servings per day (t = 4.07; p = .000). 

Whole grain consumption continued to decrease after five semesters, although not 

significantly, and there was no change in whole grain consumption after six semesters 

(Table 11).   

 Although the mean number of servings of whole grains declined over time, at the 

time of the baseline measurement, it should be noted that participants received nutrition 

education to help them identify true sources of “whole grains,” suggesting the self-

reported baseline consumption may have been an inflated measure of intake. 
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Table 11. Self-Reported Consumption of Whole Grains per Day over Time 
using a Paired t-Test. 

 n  Difference t p 

Pre 

Post 1 
239 

2.2 ± .80 

1.8 ± .83 
-.423 7.27 .000 

Pre 

Post 2 
111 

2.3 ± .85 

1.8 ± .71 
-.523 5.90 .000 

Pre 

Post 3 
60 

2.4 ± .81 

2.0 ± 1.0 
-.417 3.19 .002 

Pre 

Post 4 
38 

2.5 ± .72 

1.8 ± .86 
-.605 4.07 .000 

Pre 

Post 5 
21 

2.6 ± .75 

2.2 ± .98 
-.381 1.50 .148 

Pre 

Post 6 
8 

2.1 ± .35 

2.1 ± 1.1 
.000 .000 1.00 

 

Consumption of Fruits and Vegetables 

 Participants were asked “On a typical day, how many servings of fruits and 

vegetables do you usually eat or drink?”.  Results indicate participation in Wellness 

University classes was associated with a slight increase in the mean consumption of fruits 

and vegetables (Table 12).  Baseline data indicated no increase in fruit and vegetable 

consumption per day after the first semester among the 272 participants who completed 

both the pre- and the post-assessment (2.8 ±1.2 servings per day to 2.8 ± 1.2 servings per 

day; t = .40; p = .687).  At the end of the second semester, however, fruit and vegetable 

consumption of those participants who completed the post assessment (n = 124), 

increased significantly from 3.0 ±1.1 to 3.3 ± 1.2 servings per day (t = 2.1; p = .034).  As 

participation continued over time, each semester showed a slight, but statistically 
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insignificant, increase in the self-reported consumption of fruits and vegetables (Table 

12). 

 
Table 12. Self-Reported Consumption of Servings of Fruits and Vegetables 

Consumed per Day over Time using a Paired t-Test. 

 n  Difference t p 

Pre 

Post 1 
272 

2.8 ± 1.2 

2.8 ± 1.2 
.026 .403 .687 

Pre 

Post 2 
124 

3.0 ± .1.1 

3.3 ± .1.2 
.234 2.14 .034 

Pre 

Post 3 
64 

3.0 ±1.1 

3.1 ± 1.2 
.031 .234 .816 

Pre 

Post 4 
38 

3.2 ± 1.2 

3.2 ± 1.2 
.053 .321 .750 

Pre 

Post 5 
21 

3.5 ± .88 

3.2 ± .94 
.238 .960 .348 

Pre 

Post 6 
9 

3.3 ± .87 

3.7 ± 1.3 
.333 1.00 .347 

 

Dairy Consumption 

 Participants were asked how many times per day they ate or drank dairy products 

(e.g., milk, cheese, and yogurt) on a typical day.  Results indicate participation in 

Wellness University classes was not associated with an increase in dairy consumption, 

with the exception of the sixth semester of classes (Table 13).   Participants who 

completed baseline data and six post-assessment surveys (n=7) did demonstrate an 

increased intake of dairy products from 2.3 ±0.5 servings per day to 2.9 ± 0.4 servings 

per day (t = .571; p = .030).  
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Table 13. Self-Reported Consumption of Dairy Products per Day over Time 
using a Paired t-Test. 

 n  Difference t p 

Pre 

Post 1 
267 

2.0 ± 0.8 

2.0 ± 0.8 
.004 .077 .938 

Pre 

Post 2 
122 

2.2 ± 0.9 

2.2 ± 0.8 
.025 .279 .781 

Pre 

Post 3 
64 

2.2 ± 0.8 

2.1 ± 0.7 
-.063 .629 .531 

Pre 

Post 4 
37 

2.2 ± 0.8 

2.3 ± 0.8 
.054 .312 .757 

Pre 

Post 5 
20 

2.6 ± 0.5 

2.8 ± 0.4 
.250 2.032 .056 

Pre 

Post 6 
7 

2.3 ± 0.5 

2.9 ± 0.4 
.571 2.828 .030 

 

Consumption of Fried Foods 

 Participants were asked how many times per day or per week they consumed fried 

foods or chips.  Results indicate participation in Wellness University classes was 

associated with a decrease in fried food consumption over all semesters (Table 14), with 

statistically significant reductions observed after the second, forth, and fifth semesters. 

After two semesters, participants (n=121) reported a significant reduction in fried food 

intake from 1.9 ± 1.9 to 1.4 ± 0.8 (t = 5.90; p = .000).  At the end of the fourth semester 

(n=41), fried food consumption decreased significantly from 2.0. ± 0.9 to 1.7 ± 0.8 (t = 

.366; p = .002).  Finally, among individuals who participated for five semesters, their 

self-reported consumption of fried foods decreased significantly from 2.0 ± 0.7 servings 

per day to 1.6 ± 0.7 servings per day (t = .364; p = .002), (Table 14). 
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Table 14. Self-Reported Consumption of Fried Foods Consumed per Day over 
Time using a Paired t-Test. 

 n  Difference t p 

Pre 

Post 1 
278 

1.9 ± 0.8 

1.9 ± 0.8 
.025 .585 .559 

Pre 

Post 2 
121 

1.9 ± 0.9 

1.9 ± 0.8 
.050 .831 .408 

Pre 

Post 3 
65 

1.9 ± 0.9 

1.8 ± 0.8 
.123 1.38 .172 

Pre 

Post 4 
41 

2.0 ± 0.9 

1.7 ± 0.8 
.366 3.35 .002 

Pre 

Post 5 
22 

2.0 ± 0.7 

1.6 ± 0.7 
.364 3.46 .002 

Pre 

Post 6 
9 

1.8 ± 0.6 

1.3 ± 0.5 
.444 2.53 .035 

 

 Length of participation in Operation Wellness’ Wellness University classes 

appeared to be associated with an increase in the amount of exercise and in a reduction in 

the daily consumption of fried foods among participants.  No other health behaviors 

appeared to be significantly impacted by the length of time individuals participated in the 

program.  There were trends, although not significant, of increased consumption of dairy 

products over length of participation (Figure 2).   
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 Figure 2.  Change in Mean Self-Reported Daily Physical Activity, Dairy 

Consumption, and Fried Food Intake by Semester. 
 

RQ #4: Impact of Adult Physical Activity Classes on Stage of Change Score 

 The fourth research question asked “Was participation in Wellness University 

fitness classes associated with a positive shift in nutrition and health behaviors, as 

measured by participants’ stage of change?”.  Specific behaviors of interest included the 

participants’ ability to: improve the types of healthy food consumed; lose weight; eat 2-3 

servings of fruit every day; eat 2-3 servings of vegetables every day; eat nonfat dairy 

products every day; and to get 30 minutes of aerobic activity five times a week. 

 Participants responded to a series of statements, both at baseline and in each 

subsequent post-test they completed, which placed them into one of Prochaska & 

DiClemente’s (1997) stages of change.  Individuals who said they “don’t do and don’t 

think about” changing a certain behavior, were given a value of 1 for that response. 

Individuals who responded they were “thinking about change a behavior,” but had not yet 

acted on it, were assigned the value of 2 for that behavior.  The value of 3 was assigned 

to those participants who responded they felt “ready to start” trying to change a certain 
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behavior.  Those who reported they engaged in a particular behavior, but only 

“sometimes,” were assigned the value of 4 for that behavior.  Participants who reported 

that they often acted on a particular behavior and “usually do it” were assigned the value 

of five for that behavior.  Finally those who reported they practice a behavior “all the 

time” were assigned the value of six for that specific behavior. The stages of change 

scores were monitored over time based on this ordinal scale rating from one through six 

via paired t-test. 

Ability to Improve Healthy Foods Consumed 

Participants were asked if they were “able to improve the types of healthy food” 

they eat.  Results indicated a significant increase in the participant’s perceived ability to 

improve the number of healthy foods they consumed in each of the first three semesters 

from “some of the time” to “most of the time.”  At the end of the first semester, 

participants (n=255) stage of change score improved from 4.0 ± 1.3 to 4.3 ± 1.0 (t = -

4.326; p = .000).  By the end of the second semester, the participants’ (n=115) stage of 

change scores improved from 4.2 ± .21 to 4.5 ± 1.0 (t = 2.63; p = .010).  Finally, by the 

end of the third semester, participants (n=56) stage of change score improved from 4.1 

±1.1 to 4.6 ± .9 (t = 2.92; p = .005).  Although not significant, participants improved their 

stage of change score to “usually” consuming healthy foods in semester 6 and 7 (Table 

15).  
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Table 15.  Paired Analysis of Subjects’ Ability to Improve the Types of Healthy  
  Foods they Consumed over Time using a Six Point Stage of Change  
  Scale. 
 
 n  t p 

Pre 

Post 1 
255 

4.0 ± 1.2 

4.3 ± 1.0 
4.26 .000 

Pre 

Post 2 
115 

4.2 ± 1.2 

4.5 ± 1.1 
2.63 .010 

Pre 

Post 3 
56 

4.1 ± 1.1 

4.6 ± 0.9 
2.92 .005 

Pre 

Post 4 
35 

4.23 ± 1.1 

4.60 ± 1.0 
1.93 .062 

Pre 

Post 5 

16 4.44 ± 1.2 

4.56 ± 1.2 

.460 .652 

Pre 

Post 6 

6 4.33 ± 1.4 

5.00 ± 0.9 

2.00 .102 

Pre 

Post 7 

4 3.00 ± 1.2 

5.00 ± 0.8 

2.19 .116 

 

Ability to Lose Weight 

Participants were asked if they thought they were “able to lose weight.”  Results 

indicated a significant improvement in participants reported ability to lose weight after 

the first semester of participation (n=251), with the scores increasing from 3.6 ± 1.2 to 

3.8 ± 1.1 (t=3.081; p = 0.002) (e.g., a value of 3 was associated with a response of “I feel 

ready to start”) (Table 16).  After two semesters of participation (n=102) the results 

continued to indicate a positive shift in participants ability to lose weight, with scores 

rising from 3.5 ± 0.2 to 3.9 ± 1.2 (t=3.163; p = 0.002).  Results indicate that those 

individuals who re-enrolled in Wellness University classes and completed the post-
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assessment five or more times, moved, on average, from the “readiness” stage 3 to the 

“action” stage 4 throughout the course of Operation Wellness. 

 
Table 16.  Paired Analysis Indicating Participants’ Perceived Readiness to Lose  
  Weight over Time. 
 

 n  t p 

Pre 
Post 1 251 3.6 ± 1.2 

3.8 ± 1.1 -2.991 .003 

Pre 
Post 2 102 3.53 ±1.2 

3.92 ± 1.2 -3.163 .002 

Pre 
Post 3 51 3.37 ± 1.1 

3.69 ± 1.3 -1.273 .209 

Pre 
Post 4 28 3.57 ± 1.1 

3.93 ± 1.1 -2.073 .048 

Pre 
Post 5 

13 3.85 ± 0.9 
4.23 ± 1.0 

-1.594 .137 

Pre 
Post 6 

5 3.60 ± 0.9 
4.60 ± 0.9 

-3.162 .034 

Pre 
Post 7 

3 3.00 ± 1.0 
4.67± 1.1 

-1.387 .300 

 
 

Consuming 2-3 Fruit Servings Daily 

Participants were asked if they thought they were able to “eat 2-3 servings of 

fruits every day.”  Results indicate a significant shift in the participants’ (n=262) stage of 

change score after the first semester, with scores improving slightly from 4.0 ± 1.4 to 4.2 

± 1.3 (t=2.50; p = 0.013), indicating more participants were eating 2-3 servings of fruit 

daily “sometimes.”  A significant shift was also seen after four semesters of participation, 

where the score improved from 4.1 ± 1.6 to 4.6 ± 1.0 (t=2.62; p = 0.015)  These 

improvements showed a trend of consuming two to three fruit servings from “sometimes” 

toward “usually” consuming them (Table 17).   
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Table 17.  Paired Analysis Indicating Participants’ Perceived Readiness to  
  Consume 2-3 Fruits per Day over Time. 
 
 n  t p 

Pre 
Post 1 262 4.0 ± 1.4 

4.2 ± 1.3 2.67 .008 

Pre 
Post 2 110 4.3 ± 1.4 

4.5 ± 1.1 1.74 .085 

Pre 
Post 3 59 4.1 ± 1.4 

4.3 ± 1.2 0.82 .414 

Pre 
Post 4 36 4.0 ± 1.6 

4.6 ± 1.0 2.62 .013 

Pre 
Post 5 

20 4.5 ± 1.5 
4.9 ± .99 

1.51 .149 

Pre 
Post 6 

8 4.5 ± 1.5 
4.9 ± 1.2 

.574 .584 

Pre 
Post 7 

5 3.4 ± 1.3 
5.0 ± .71 

2.36 .078 

 

Consuming 2-3 Vegetable Servings Daily 

 Participants were asked if they thought they were able to “eat 2-3 servings of 

vegetables every day.”  Results indicate a significant improvement in participants’ 

(n=266) readiness to change score after one semester, with the score shifting from 4.1 ± 

1.3 at baseline to 4.3 ± 1.2 at post-test (t =-2.68, p = .008).  There was no significant 

difference in subjects’ perceived readiness to change scores throughout the four years of 

Wellness University.  The stages of change values did, however, consistently shift from 

the low end of “I do this sometimes” (e.g., 4.0) toward “I usually do this” (Table 18).  
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Table 18.  Paired Analysis Indicating Participants’ Perceived Readiness to  
  Consume 2-3 Servings of Vegetables Daily over Time. 
 

 n  t p 

Pre 
Post 1 266 4.1 ± 1.3 

4.3 ± 1.2 2.72 .007 

Pre 
Post 2 116 4.3 ± 1.2 

4.4 ± 1.1 1.40 .163 

Pre 
Post 3 60 4.4 ± 1.1 

4.3 ± 1.2 0.32 .751 

Pre 
Post 4 37 4.4 ± 1.2 

4.6 ± 1.1 1.31 .198 

Pre 
Post 5 

19 4.7 ± 1.1 
5.0 ± .71 

1.00 .331 

Pre 
Post 6 

8 4.6 ± 1.3 
4.6 ± 1.2 

.000 1.00 

Pre 
Post 7 

5 3.8 ± 1.1 
4.8 ± .37 

2.24 .089 

 
 
 

Consuming Non-Fat Dairy Products Daily 

 Participants were asked if they thought they were able to “eat non-fat dairy 

products every day.”  With the exception of individuals who had completed four 

semesters of Wellness University fitness classes, no significant improvements in 

participant stage of change value for non-fat dairy consumption were observed (Table 

19).  After four semesters, participants (n = 36) appeared to have shifted from “I do this 

sometimes” (4.53 ± 1.5 at baseline) to “I usually do this” on most days (5.00 ± 1.1).  

These results were statistically significant (t = 2.05, p = .048) (Table 19). 
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Table 19.   Paired Analysis Indicating Participants’ Perceived Readiness to  
  Consume Non-Fat Dairy Products Daily over Time.  
 

 n  t p 

Pre 
Post 1 258 4.1 ± 1.7 

4.3 ± 1.6 1.81 .072 

Pre 
Post 2 113 4.4 ±1.5 

4.5 ±1.4 0.84 .405 

Pre 
Post 3 57 4.5 ± 1.5 

4.6 ± 1.4 0.64 .522 

Pre 
Post 4 36 4.5 ± 1.5 

5.0 ± 1.1 2.05 .048 

Pre 
Post 5 

20 5.1 ± 1.3 
5.4 ± .75 

1.16 .262 

Pre 
Post 6 

8 4.8 ± 1.8 
5.3 ± 1.8 

.940 .381 

Pre 
Post 7 

5 4.2 ± 2.0 
5.4 ± .90 

2.06 .109 

 
 

Participating at Least 30 Minutes of Aerobic Exercise 5 Times per Week 

 Participants were asked if they thought they could “get 30 minutes of some type 

of aerobic activity 5 times a week.”  Participants showed a significant change on the 

Stage of Change survey for physical activity for each of the first three semesters of the 

program.  At the beginning of Wellness University fitness classes, participants (n=264) 

indicated they felt “ready to start” (3.6 ± 1.4); by the end of the first semester, the 

subjects’ readiness score increased to 4.2 ± 1.3 (t = 7.28; p=0.000), equivalent to a 

response of “I do this sometimes” (Table 20).  The mean stage of change number 

continued to increase each semester, with those who consistently enrolled for six (n=8) 

and seven (n=5) semesters reporting, on average, that they “usually do this.” 
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Table 20.  Paired Analysis Indicating Participants’ Perceived Readiness to  
  “Get 30 Minutes of Some Type of Aerobic Exercise 5 Times per  
  Week” over Time.  
 

 n  t p 

Pre 
Post 1 264 3.6 ± 1.4 

4.2 ± 1.3 6.96 .000 

Pre 
Post 2 117 3.8 ± 1.5 

4.3 ± 1.2 3.67 .000 

Pre 
Post 3 59 3.9 ± 1.5 

4.6 ± 1.1 3.52 .001 

Pre 
Post 4 35 4.1 ± 1.6 

4.8 ± 1.0 2.92 .006 

Pre 
Post 5 

20 4.4 ± 1.5 
4.9 ± .97 

1.52 .144 

Pre 
Post 6 

8 4.4 ± 1.7 
5.3 ± .47 

1.51 .175 

Pre 
Post 7 

5 4.6 ± 0.7 
5.4 ± 0.9 

2.14 .099 

 

Summary 

 Results of this longitudinal program evaluation of the impact of Wellness 

University’s fitness classes indicated the following significant findings: 

1. Significant positive changes in body weight, systolic blood pressure, and post-

exercise heart rate were observed after participation in at least one semester of 

Wellness University fitness classes. 

2. There were significant positive changes after enrollment in at least one semester 

of Wellness University fitness classes for: weekly physical activity, number of 

fruits and vegetables consumed daily, number of dairy products consumed daily, 

and number of fried foods consumed per day.  

3. There was a significant impact of length of participation in the program on health 

behaviors, weekly physical activity and daily consumption of fried foods. 
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Participants consistently and significantly increased their weekly physical 

exercise throughout the first four semesters of the program. Although daily 

consumption of fried food had not significantly changed during the first three 

semesters, participants had significantly decreased this amount by the end of the 

program.   

4. There was a significant, positive shift in participants’ Stage of Change score in at 

least one semester related to their perceived readiness to:  

a. improve types of healthy foods consumed,  

b. lose weight,  

c. consume 2-3 servings of fruit daily,  

d. consume 2-3 servings of vegetables daily,  

e. consume non-fat dairy products daily, and  

f. participate in 30 minutes of exercise five times weekly. 

 

 

 

 

 

 

 

 



 

 

 

 
 

CHAPTER V 
 
 
 

DISCUSSION 
 
 
 

 The purpose of this longitudinal cohort study was to assess the change in 

anthropometric measures, physical activity levels, food choices, and stage of change for 

seven health behaviors in adults who participated in Operation Wellness-sponsored 

fitness classes in Wells County, IN, over four years.  This chapter will discuss the results  

obtained over the four years of program implementation.  

 

Changes in Anthropometric Body Measurements 

Weight and BMI 

 Results indicated that, among those who completed post-evaluation forms, 

participation in Wellness University classes was associated with a significant mean 

weight loss ranging from two to eight pounds per semester. These positive results must 

be tempered, however, due to selection bias as those participants who were most 

successful were more than likely those who willingly repeated the post-assessment and 

allowed staff to record their weight at the end of each semester.  A significant shift in 

BMI was not observed until after the second and sixth semesters of participation.   Weight 

loss is common among participants in community-based weight loss programs.  
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Participants in the Welling Tonne Challenge (Lyle et al., 2008), a twelve week 

community health program in a rural community of South Wales, Australia, lost an 

average of 3.14 kg (6.9 pounds) per person, consistent with the results observed in the 

present study.  The current prevalence of 33.8 percent of American adults aged 20 years 

and over being obese (Ogden & Carroll, 2010), however, reflects the difficulty most 

American’s have in attaining and maintaining a healthy weight.  

 
Blood Pressure 
 
 A significant decrease in systolic blood pressure (t = 2.45, p = .017) was seen in 

the first semester of the program when the greatest number of participants were willing to 

have their measurements recorded.  Whelton et al. (2002) conducted a meta-analysis of 

54 randomized-controlled studies to examine the effects of exercise on blood pressure.  

The results indicated a significant reduction in blood pressure after exercise interventions 

in studies lasting less than 6 months, while studies lasting longer than 6 months showed 

fewer significant changes. The authors cited difficulty in adhering to exercise 

maintenance as a probable cause in those studies lasting longer than 6 months.  These 

results support the lack of a significant reduction in blood pressure after two or more 

semesters of participation in the present study.   

 
Aerobic Activity 
 
 Participants in the Wellness University classes reported increasing the number of 

days they engaged in thirty minutes of aerobic activity through the first four semesters. 

Although non-significant, the amount of physical activity participants reportedly engaged 
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in appeared to trend upward over time throughout the four year span of Wellness 

University fitness classes.   

 King et al. (2009) examined the beneficial effects of exercise on markers of health 

other than weight lost.  The authors reported that, even without weight loss, aerobic 

activity was associated with an increased aerobic capacity, decreased systolic blood 

pressure (-6.00 mmHg; p < 0.01), diastolic blood pressure (-3.9 mmHg; p < 0.01), 

reduced waist circumference (-3.7 cm; p < .01), reduced resting heart rate (-4.8 

beats/minute; p < .001), and an enhanced mood (King et al., 2009).  These results indicate 

that, even if a statistically significant weight loss does not occur, there are benefits of 

aerobic activity that may not have been captured in the present study due to the low 

number of participants willing to complete the post-assessment form multiple times.  

 

Dietary Behavior 
 
 Results of the present study indicated a moderate increase in the consumption of 

fruits and vegetables, no change in dairy consumption, and a reduction in the mean 

number of servings of whole grains over the four years of participation in Wellness 

University fitness classes.  These results were disappointing, but were not unexpected, as 

attendance at and interest in Wellness University-sponsored nutrition “chats” were 

extremely low.  Program staff resorted to providing handouts, writing a weekly 

newsletter that contained nutrition information, and using word of mouth during the 

exercise classes to share nutrition information rather than formal, comprehensive 

nutrition education. 
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 Motivation and psychosocial factors that influence intake may vary depending on 

gender, economic status, or education status.  Men are more likely to increase their 

consumption of these groups if they perceived they have the power to do so (Hagler et al., 

2007).  In addition to self- efficacy, women are more likely to increase consumption of 

fruits and vegetables if they have the knowledge of how many servings they should be 

consuming daily, and if they hold positive attitudes towards fruit and vegetable 

consumption (Havas et al., 1998).  

 Fried food consumption decreased in those participants who were willing to 

complete the post-assessment at the end of every semester.  Significant reductions in fried 

food consumption occurred in semesters two, four, and five.  Fried food also appeared to 

decrease over time, even though paired samples varied by semester.  Hagler et al. (2007) 

reported that social support was effective in men for reducing certain food groups, such 

as saturated fats.  This information may be helpful when initiating and organizing 

community programs that focus on dietary behaviors.  

 Participants’ consumption of whole grains was significantly reduced in each of 

the first four semesters.  According to a 2005 report from the Wharton School of 

Business’s online journal, the Atkins diet hit its peak in 2003-2004, with 30 million 

Americans following the Atkins diet (Knowledge@Wharton, 2005).  In addition, 20 

percent of shoppers surveyed reported that they were buying products that specifically 

claimed to be “low-carbohydrate” products.  Alternately, it is possible that, at the time of 

the baseline measurement, participants had not received any nutrition education to help 

them identify true sources of “whole grains,” which would suggest the baseline 

consumption was an inflated measure of whole grain intake.  Nonetheless, the results of 
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the present study confirm the long-cited observation of the anthropologist Margaret 

Meade (Meade, 1943) that it is difficult to change food habits. 

 

Stages of Change 

 Participants in Wellness University indicated a positive shift in their perceived 

readiness and ability to improve the number of healthy foods they consume and in their 

ability to lose weight.  Results from the initial three semesters of Wellness University 

showed significant shifts toward healthier behaviors in which participants moved from 

“sometimes” choosing healthy foods to “often” choosing healthy foods.  Participants also 

reported a greater readiness to lose weight, especially after the first and second semesters, 

with participants stating their readiness to move from the stage of “being ready” to start 

losing weight to actually “trying to lose weight.”  

Participants also indicated a positive shift in their perceived readiness and 

willingness to consume two to three servings of fruits and vegetables, with significant 

improvements shown in the first semester.  Results indicated participants moved, on 

average, from eating two to three servings of fruits and vegetables “sometimes” to eating 

them “often.” 

Finally, participants showed significant improvements in readiness to engage in 

30 minutes of aerobic exercise five times per week in each of the initial five semesters. 

Participants, on average, moved from “thinking about engaging in 30 minutes of aerobic 

activity five times per week” to “sometimes engaging in aerobic activity.”   

 According to Prochaska & Velicer (1997), the best stage to initiate an intervention 

is when individuals or groups are in the preparation stage.  The results of this study 
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indicated participants were in the readiness stage for each of the health behaviors 

measured.  Whether or not a more comprehensive nutrition education program would 

have resulted in more pronounced behavior change among the residents of this rural 

county will remain unanswered.   

Response Rates 

 Although some significant, positive changes, such as decreased consumption of 

fried foods and increased physical activity resulted from Wellness University fitness 

classes, the low instrument-completion rates (e.g., individuals attended the classes but 

would not complete the semester-end post-assessment) interfered with this researcher’s 

ability to document statistical success.  The low instrument-completion rate can be 

attributed to some participants dropping out of the program before the semester ended, 

participants not showing up for the last day of class when posttests were completed, 

instrument exhaustion due to repeated exposure to the same survey, and participants’ 

concern regarding what the “University researchers” were going to do with their personal 

data. 

 Low survey completion rates can make big differences between time points with 

large standard errors resulting in non-significant findings (Fogliani, 1999).  It has been 

suggested that extra-funding should be focused on maintaining response rate instead of 

obtaining a large sample size.  In the present study, the sample size was consistently 

reduced year by year throughout the four years of Wellness University fitness classes.  

The lack of completed surveys resulted in both a lack of data to carefully evaluate the 

program and a concern regarding bias in the data as one must ask “what is different 



67 
 

 

between those who participated and completed the survey instrument faithfully and those 

who participated but refused to complete the post-assessment.”   

 According to Berger, Pargman & Weinberg (2002), approximately 50 percent of 

participants who start an exercise program will subsequently drop-out by 6 months.   

Numerous studies have been conducted exploring motivation for engaging in exercise 

and exercise adherence.  Wankel (1998) suggests that initial involvement in exercise 

programs are primarily influenced by perceived health benefits, however, continued 

involvement depends on one’s enjoyment of the activity.  Results of this study indicate 

that, although the individuals enjoyed the activities and continued to attend weekly 

classes, completing a post-evaluation was not something they perceived as being a 

valuable use of their time.  

 An individual’s self-efficacy has been linked to adherence to exercise.  Neupert et 

al. (2009) found that older adults who developed self-efficacy during an exercise 

intervention program were more likely to be maintaining their level of exercise 9 to 12 

months later.  McAuley et al. (2003) explored how the effects of the social and 

behavioral characteristics of exercise influenced self-efficacy.  The authors concluded 

that self-efficacy decreased toward the end of programs as participants realize the end of 

a program will require them to exercise on their own.  Whether or not participant’s self-

efficacy played a role in the lack of completion of Wellness University follow-up forms 

is not known.  However, future community intervention programs should focus on 

developing the self-efficacy of their participants to reduce attrition throughout the 

program. 
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 Hearts N’ Parks, a national, community-based initiative program sponsored by 

the National Heart, Lung and Blood Institute, had numerous program sites scattered 

across the country (NHLBI, 2004).  The goal of Hearts N’ Parks was to reduce obesity 

and heart disease.  Participants were given questionnaires (pretests and posttest) at the 

beginning and end of each program.  The adult questionnaires include questions about 

heart healthy eating, obesity, and physical activity knowledge; heart healthy eating, 

obesity, and physical activity attitudes; heart healthy eating and physical activity 

behaviors.  Program evaluation of the Hearts N’ Parks program reported the same 

difficulties in data collection as observed by Operation Wellness staff (NHLBI, 2004).   

 

Leadership Dynamics 

Throughout the span of Wellness University, friction developed between the 

Wellness University coordinator and a key community leader who had a vested interest in 

the program over the concept of program evaluation.  The community leader, a major 

funding partner for the program, did not believe data collection and analysis was 

important to measure the success of Operation Wellness.  In his view, “getting people to 

exercise and have fun” should be the program’s only goal.  To paraphrase this 

community leader, “bothering people with paperwork” and “recording personal data” 

would reduce participation and cause the program to fail.  In contrast, for the primary 

investigator of Operation Wellness, the goal was to measure changes in various 

anthropometric and dietary indices of heath, each of which required the completion of a 

baseline assessment prior to enrolling in any Wellness University class and a post-

evaluation form at the end of each semester of participation.   
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As Cheadle (1997) explains, the chain of command may become blurry and 

negatively affect the initiation and success of a program.  As such, the conflict between 

the definition of “success” in achieving the program goals negatively affected the ability 

to formally evaluate the program.  Community leaders and researchers are encouraged to 

foster an environment of trust and work together, and to establish agreed upon program 

priorities and desired outcomes prior to beginning any community-based program 

 
Summary 

Operation Wellness encouraged individuals, families, schools, and worksites in 

this rural community to become part of the solution to America’s obesity epidemic by 

fostering a community-wide culture that helped individuals change their unhealthy habits 

and sustain healthier behaviors.  Wellness University provided a host of fitness classes, 

free for anyone who lived or worked in Wells County, in an effort to improve the health 

of community members.  Results of this four-year community intervention indicate that, 

in general, the program was successful in increasing physical activity in adults, in 

changing adults’ perception of their ability to select a healthier diet, lose weight, eat more 

fruits and vegetables, to exercise more, to lose weight, as indicated by their Stage of 

Change score, and in changing the overall culture in the community toward one that was 

healthier and more active.   



 

 

 
 
 

CHAPTER 6 
 
 
 

CONCLUSIONS, LIMITATIONS AND RECOMMENDATIONS 
 
 
 

Overall, Wellness University was successful in promoting physical activity and 

other healthy behaviors such as increasing intake of fruits and vegetables, and decreasing 

consumption of fried foods.  In addition, improvements in body weight, systolic blood 

pressure, and post-exercise heart rate were also seen.  No significant changes were 

observed in the consumption of whole grains and low fat dairy products.  The outcome of 

this study was strongly affected by some participants’ perceptions as being “research 

subjects” which may have affected participants’ willingness to complete post-test 

questionnaires.  

This study was both timely and relevant due to the previously noted incline in the 

overweight and obesity prevalence among American adults.  As chronic diseases related 

to obesity and those related medical costs continue to rise, more programs need to be 

piloted and initiated. Programs need to be uniquely designed for each community in order 

to meet the needs of that particular community and its citizens.  
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Limitations 
 
 The limitations of this study included: 

• There was a significantly lower than anticipated response rate in the 

completion of the data collection forms as signified by the absence of post-

evaluation forms, with the response rate dwindling with each successive 

semester.  As such, one cannot discount the impact of selection bias in the 

results presented in this thesis. 

• All data collected in questionnaire form was self-reported. 

• Anthropometric results are dependent on the accuracy of the data collected.  

Participants made it clear they did not want University personnel to take their 

measurements.  Consequently, after the first semester, all measurements 

(except for baseline) were taken by certified fitness instructors rather than 

trained nutritionists as was originally intended. 

• As is typical for cohort studies, selection bias was apparent.  While subjects 

were willing to re-enroll each semester, it became clear that overweight and 

obese subjects were not willing to fill out the post-evaluation forms at the end 

of the semester, severely limiting the validity of the evidence. 

 

Recommendations for Future Research 

The following suggestions are offered to future researchers: 

• Make every effort to integrate nutrition education lessons with the fitness 

classes.  In this community, participants were willing to attend the fitness 

classes, but they were not willing to attend nutrition education classes (e.g., 



 

 

72 

supermarket tours, nutrition chats before or after the classes, nutrition classes 

offered at a time different from the exercise class); 

• If feasible, have the equipment to measure height, weight, and blood pressure 

at every exercise class.  This would have allowed more opportunities for the 

researchers to obtain post-evaluation data from more participants.   

• Compare the self-reported dietary behavior used on the questionnaire with a 

three day food record to determine the validity of the dietary information 

obtained from the questionnaire. 

• Compare the self-reported Stages of Change with measures of actual behavior 

over time. 
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