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ABSTRACT  
 

BMI AND INTENT TO CHANGE: A PILOT STUDY 

EMILY T. LE 
 

MAY 2016 
 
 

 In 2015, over 93 million people in the U.S. were classified as obese and a new 

category of extreme obese emerged.  The obesity epidemic claims over 112,000 lives on 

an annual basis and prevalence continues to increase each year.  This is a national health 

crisis, as well as a financial risk for corporations.  An alarming finding indicates U.S. 

health corporations rank as having the highest proportion of obese and unhealthy 

employees in the nation.  Despite his or her role as professional caregivers, the clinical 

staff across various healthcare facilities reports high stress, high BMI, and less motivation 

to change.  He or she also reports less inclination to improve other facets of health such 

as preventive care, diet and exercise.  This study analyzes the results of over 400 

participants and provides recommendations on employee wellness within a healthcare 

environment. 
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CHAPTER I 
 

INTRODUCTION 

 The average Body Mass Index (BMI) in the United States has continued to 

increase significantly over the past 40 years.  According to the Obesity Action Coalition 

(OAC), approximately 93 million people are obese, resulting in 112,000 deaths annually 

(OAC, 2013).  Although BMI is not the most accurate method of determining obesity, it 

is a consistent tool for measuring and comparing population groups when needed (CDC, 

2013d).  For example, the CDC states that an adult who has “BMI between 25 and 29.9 is 

considered overweight and an adult who has BMI of 30 or higher is considered obese” 

(CDC, 2014e).  As the average body weight steadily increased, BMI has also increased 

throughout the country (Jeffrey & Utter, 2003).  In 1990, no state in the U.S. had an 

obesity prevalence of more than 15%.  By 2000, every state but one had an obesity 

prevalence of more than 15%.  By 2010, every state reported an obesity prevalence of 

greater than 20% with some states having a prevalence of greater than 30% (CDC, 

2013a).  Some clinicians refer to this change in our population’s BMI as the “obesity 

epidemic” and unfortunately was actually not recognized until several years after it 

started.     

 Rennick (2007) states, “Obesity is a disease that has extensive roots in the media, 

at the supermarket, around our technology and is firmly imbedded in our American 

culture of excess” (para. 5).  Some theories cite that obesity is the result of attitudes of 

excess and indulgence that reaches into other behaviors such as tobacco use, alcohol 
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intake, consumption of fruits and vegetables, and physical activity (Kruger, Ham, & 

Prochaska, 2009).   However, the prevalence of obesity is also in low income populations 

where the environment is not characterized by excess and indulgence.  In fact, the CDC 

(2010a) reported, “populations with the highest rates of poverty also have the highest 

rates of obesity” (p. 1).  The CDC also noted that among women, prevalence of obesity 

increases as income decreases (CDC, 2010a).   

There is no consensus among healthcare professionals regarding the causes for the 

obesity epidemic in the U.S. (Jeffrey & Utter, 2003).  The multiple factors attributed to 

obesity are complex, and while health professionals do not agree on what causes obesity, 

there is a general consensus that obesity does contribute to the high costs of healthcare 

(Thorpe, 2009).   In 2008, the medical costs related to obesity treatments were estimated 

to reach a staggering $147 billion (CDC, 2013a). In a 2009 report, the cost of obesity per 

person was estimated at $361.  In comparison by 2018, the obesity cost per person is 

projected to be $1,425.  If obesity continues to increase at the current pace, the U.S. is 

expected to spend over $343 billion on healthcare costs by 2018 (Thorpe, 2009). Success 

at losing weight and maintaining a healthy weight requires a change in behaviors as well 

as a change in beliefs surrounding obesity.   

Statement of Purpose 

The purpose of this study was to determine whether BMI is a significant predictor 

of an individual’s intent to change or manage health risk behaviors related to nutrition, 

exercise, tobacco use, weight management, stress management, and alcohol use.  A 
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second purpose was to evaluate if certain descriptive variables are predictive of high BMI 

or obesity. 

Research Questions 

 The following research questions were addressed in this study: 

1) Is BMI associated with any demographic variables such as age, gender, and 

race/ethnicity?  

2) What are the differences between participants with a BMI in the obesity range 

versus those with a BMI in the normal range on self-reported health behaviors, 

current health status, chronic conditions, intent to change, accessing healthcare, 

preventive health, use of personal physician, and having health insurance? 

3) Which health education classes/programs did participants select most frequently 

as one he or she would attend if offered? 

4) Which health topics/services were of greatest interest to participants? 

Null Hypotheses  

1) BMI will be neither predictive nor protective of intent to change on self-reported 

behaviors of diet and nutrition, exercise, tobacco use, weight management, stress 

management, and alcohol use. 

2) The descriptive variables of age, gender, race/ethnicity, interest in education 

classes, interest in health services, having a personal physician, and having health 

insurance will be neither predictive of nor protective of obesity as measured by 

BMI. 
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Delimitations 

This study had the following delimitations: 

1) This study was limited to only those employees of Healthcare Corporations of 

America (HCA).      

2) To ensure accuracy of the variable “BMI calculation,” participants’ height and 

weight were measured by a nurse during the clinical phase.  

Limitations 

This study had the following limitations: 

1) Participation in the H2U program is voluntary for any employee who wants to 

have three levels of options for insurance coverage through the company.  

Otherwise, employees will only have two options.  If employees are willing to 

accept smaller policy coverage, his or her participation is not required.   

2) The data used in this study were part of an employee survey to document the 

participants’ self-reported status.  This data was not part of an official intervention 

program; therefore, the responses are based on what participants want to disclose 

about his or her behaviors.  Responses for behaviors such as dietary intake (fruits, 

vegetables, alcohol) and physical activity are self-reported.  Some responses may 

be inaccurate and may lead to misclassification of the relationships between BMI 

and health behaviors.  Since this survey is part of the employees’ annual health 

insurance renewal process, there may be an influence of social desirability bias.  

Employees my feel the need to provide responses that reflect a healthier lifestyle 

than what he or she currently engage in.  
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3) The data obtained in this study are cross-sectional.  The data are only a 

representation of the employee population working at the hospital during the time 

of annual health screenings.  Participation is limited to only those employees who 

completed the survey as a requirement for receiving an expanded insurance policy 

through the company.  This cross-sectional study may assist in understanding 

associations between obesity and health behaviors, but cannot establish with 

certainty whether obesity caused specific health behaviors. 

4) The study population was limited to only those employees who were 18 years of 

age or older.  This creates disadvantages in the study because there are junior 

employees at the hospital who can provide valuable information to the company 

regarding health risk behaviors during teenage years. 

5) This study was limited to include only surveys that were fully answered in the 

data analysis.  This was to ensure completeness in the individual data sets. 

However, a disadvantage of using only surveys that have been fully completed is 

that it results in a biased sample.  When choosing to exclude incomplete surveys, 

there is a risk that the sub-set of data analyzed will affect statistical analysis or 

will distort the information (Whitehead, Groothuis, & Blomquist, 1992).  

6) The survey tool was limited to only in English.  This is a disadvantage when 

collecting data because the hospital’s employee population is diverse with a large 

population of Spanish and Chinese speaking employees.  When non-English 

speaking participants have to self-translate, his or her interpretation of the 

questions may not be accurate.   
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Assumptions 

This study had the following assumptions: 

1) Participants understood the survey tool and were able to accurately answer survey 

questions.   

2) The survey tool used by HCA is a valid and reliable instrument used in data 

collection. 

Definitions of Terms 

Body Mass Index (BMI) - “a number calculated from a person’s weight and 

height.  BMI is fairly reliable indicator of body fatness for most people.  BMI does not 

measure fat directly, but research has shown that BMI correlates to direct measure of 

body fat…BMI can be considered an alternative for direct measures of body fat” (Centers 

for Disease Control and Prevention, [CDC], 2013d, BMI Calculation section, par 1).  

Classifications are as follows:  underweight (under 18.5), healthy weight (18.5-24.9), 

overweight (25.0-29.9), and obese (over 30) (CDC, 2013d).  

Binge drinking – “a pattern of alcohol consumption that causes the blood alcohol 

concentration (BAC) level to rise to 0.08% or more.  This pattern of drinking usually 

corresponds to 5 or more drinks on a single occasion for me or 4 or more drinks on a 

single occasion for women, generally within about 2 hours” (CDC, 2014c, Binge 

drinking section, para 1). 

Heavy driving – “for men, heavy drinking is typically defined as consuming 15 

drinks or more per week.  For women, heavy drinking is typically defined as consuming 

8 drinks or more per week” (CDC, 2014c, Binge drinking section, para 1). 
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Health behaviors – “habitual behavior or characteristic pattern of behavior that 

influences physical and/or mental health” (Robinson & Vail, 2012, p. 339). 

Health risk behaviors – “is any activity or lifestyle activity that places a person at 

increased risk of suffering a particular condition. There are six main health risk 

behaviors: 1. Tobacco use (Smoking) 2. Drug use 3. Alcohol use 4.Poor nutrition 

5.Sedentary lifestyle and 6. Unprotected sexual activity” (CDC, 2010b, Youth risk 

behavior section). 

Moderate intensity vigorous activity – Examples of moderate intensity activity 

include walking briskly (3 miles per hour but no race-walking), water aerobics, bicycling 

slower than 10 miles per hour, tennis (doubles), ballroom dancing, general gardening 

(CDC, 2014b, Measuring physical activity intensity). 

Vigorous intensity physical activity – “is any type of physical activity that is done 

at 6.0 or more time the intensity of rest.  On a scale relative to an individual’s personal 

capacity, vigorous-intensity is usually a 7 or 8 on a scale of 0 to 10” (CDC, 2014b, 

Measuring physical activity intensity section).  Examples of vigorous activity include 

race walking, aerobic dancing, jogging, swimming laps, jumping rope, heavy gardening 

(digging), bicycling 10 miles per hour for faster, and/or hiking uphill with a heavy 

backpack (CDC, 2014b). 

Tobacco Use – Tobacco use can include snuff, dip, chew, pipes, cigars, cigarettes 

and many other forms of tobacco products.  However, this research will mirror a study 

conducted by the National Association of Pediatric Nurse Practitioners which defines 



                                                           

8 
 

tobacco use as cigarette smoking “because it is the most common form of tobacco use” 

(Robinson & Vail, 2012, p. 339). 

Importance of the Study 

 Obesity is not only a personal problem for the individual but also a complex issue 

in the workplace.  Although not often recognized as a direct contributing factor, more and 

more corporations understand that obesity “is the most common, most expensive and 

least addressed disease among the workforce today” (Rennick, 2007, para. 1).     Obesity 

and risk behaviors such as tobacco use, alcohol consumption, lack of physical exercise, 

and unhealthy diets contribute to a company’s annual medical expenditures.  In 1998, the 

Health Enhancement Research Organization (HERO) published an article that reported 

on 10 health risk factors found in employees.  Among the risk factors reported were 

obesity, tobacco use, alcohol, and lack of exercise.  The study analyzed data from 46,026 

employees from six different organizations.  The HERO study used the Stay Well health 

risk assessment and quantified the financial impact of workers who engage in high risk 

behaviors.  The HERO study was unique because it was among the first studies to 

evaluate independent risk factors such as obesity to costs (Goetzel et al, 2012, para. 4).  

Years later, in 2005, Goetzel et al. replicated the HERO study and recruited seven 

companies to administer the same Stay Well health risk assessment.  Although 

administered at different times, obese employees in the HERO and the Goetzel studies 

were linked to higher healthcare expenses, 21.4% and 27.4% respectively (Goetzel et al, 

2012, par 33). 



                                                           

9 
 

Employers recognize that healthier BMIs are associated with healthier lifestyle 

behaviors which means less medical expenses to the company’s operating costs.  

Companies that understand where an employee’s BMI can have the most influence on his 

or her intent to change will be able to create targeted programs that maximize return on 

investment.  Recognizing that certain BMI levels may require more or less motivation, a 

company can make financial decisions on where to allocate resources and develop phased 

educational programs to strengthen motivation. 

Based on the information from this study, corporate wellness programs can create 

individualized programs targeted to employees who are more likely to make changes in 

his or her behaviors.  By changing one or more aspects of the individual’s health 

behavior, the person may also be able to change his or her BMI category.  If corporate 

wellness programs across the country are able to help employees make positive changes, 

this could have a dramatic effect to slowing the obesity epidemic throughout the United 

States.  A company that is successful in changing employees’ behaviors “may reap 

benefits from both lower medical spending and a more productive workforce” (Goetzel et 

al., 2012, p. 2482). 
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CHAPTER II 
 

REVIEW OF LITERATURE 

 This chapter provides a review of the literature and exploring risk behaviors that 

are commonly related to obesity (exercise, tobacco use, alcohol consumption, nutrition 

behaviors such as fruit and vegetable consumption, education, and healthcare access).  

This study referenced the Transtheoretical Model as the theoretical framework to identify 

patterns of behavior within BMI categories.  Demographic variables which include age, 

gender, and race/ethnicity will also be incorporated throughout the literature review.   

Obesity and Health Risk Behaviors 

 Currently, the nation’s corporate structure pays a significant portion of employee 

health insurance premiums, direct and indirect medical costs.  Direct costs are expenses 

that are associated with medical treatment, such as outpatient or inpatient health facilities. 

Examples of direct costs are surgeries, lab work, radiology tests and drugs to manage 

obesity (Harvard School of Public Health, 2014).  Indirect costs are defined as “resources 

forgone as a result of a health condition,” such as value of lost work, insurance, and 

wages (Harvard School of Public Health, 2014, Direct and Indirect Costs of Obesity, 

para. 2).  Value of lost work is the number of days an employee is absent from his or her 

job; this may affect the employer because absenteeism can slow down production and 

delay work completion.  Insurance costs are higher for obese employees if employers opt 

to pay out more for obese employees than for those who are not obese.  Finally, wages 

are considered a “forgone resource” for obese employees.  Studies have shown that 
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obesity is associated with lower wages and lower household incomes (Harvard School of 

Public Health, 2014, Direct and Indirect Costs of Obesity, para. 2).   

 In section 4303 of the Affordable Care Act of 2010 and in section 2705 of the 

Public Health Service Act of 1944, there are provisions that encourage employers to 

provide worksite health programs to employees.  Among the goals of corporate worksite 

health programs are to increase healthy behaviors, decrease obesity, and decrease the 

costs related to obesity.  Since employers pay most of the healthcare expenditures, 

modifying behaviors may save on expenses for the companies.  In a sample of 92,486 

employees across seven organizations over three years, obese employees cost 

organizations an average of 27.4% more in increased healthcare expenditure than non-

obese employees (Goetzel et al., 2012).   

 Some key behaviors that have been evaluated in obesity research include fruit and 

vegetable intake, physical activity, risk behaviors (tobacco and/or alcohol consumption), 

and stress management.  Kruger et al. (2009) conducted in-person health interviews with 

approximately 40,000 households and asked questions regarding demographics, BMI, 

functional health, and health behaviors.  Based on the self-responses, the study identified 

associations between obesity and tobacco use, alcohol intake, consumption of fruits and 

vegetables, and physical activity. Modifications of any one of these behaviors have the 

potential to reduce weight (Kruger et al., 2009).   

 Worksite health programs have combined behavioral and education strategies to 

influence diet and physical activity to help employees lose weight (Freedman & 

Rubinstein, 2010).  The 2005 Dietary Guidelines for Americans call for 4.5 cups of fruits 
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and vegetables on a daily diet of 2,000 calories.  Most Americans consume 

approximately only 2.6 cups a day, thereby lacking a key piece of healthy nutrition (Dean 

& Sharkey, 2011).  In a study about attitudes towards food, “76 percent of respondents 

strongly believed that what they eat affects their health” (Freedman & Rubinstein, 2010).  

In 2002, Colorado launched a weight gain prevention program, America on the Move, 

aimed to help citizens make small changes in eating habits and physical activity choices.  

The program is “based on data that small, simple changes to eating habits and physical 

activity can have a major impact in controlling body weight if sustained over time” 

(Bassett, Wyatt, Thompson, Peters, & Hill, 2010, p. 1819). 

 Different cultures have varying degrees of beauty and body image.  Within the 

United States, normal BMI is less than 30 and deemed attractive.  Individuals with BMI 

over 30 have a difficult time reconciling his or her own body image with the expectations 

set by social surroundings and often times results in feeling stressed about not 

conforming to social image (Onyike, Lee, Lyketsos, & Eaton 2003).  Employees who are 

obese and report feeling “high stress were 8.6 percent ($413) more costly” (Goetzel et al, 

2012, p. 2477). 

 To help counter feelings of stress or the social stigmas related to obesity, 

individuals may turn to alcohol and/or tobacco as part of his or her coping strategy.  As a 

result, overweight/obese adults may experience stressors that lead them to engage in 

health risk behaviors more often than his or her normal weight peers (Farhat, Iannotti, & 

Simons-Morton, 2010).  Obese adults were more likely to consume ten or more servings 

of alcohol per week than his or her normal weight counterparts (Lahti-Koski, Pietinen, 
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Helivaara, & Vartiainen, 2002).  In 1988, the cost to America’s health system due to 

alcohol consumption is $85.8 billion (Andre, Manuel, & Mazur, 2013).  Over time, 

tobacco users who are also obese contribute to higher healthcare costs; it was found that 

“tobacco users were 16.3 percent more costly than non-tobacco users (incurring $587 in 

additional costs)” (Goetzel, 2012, p. 2477).  

Theoretical Model and Framework 

Since the causes of obesity are complex and multifaceted, researchers have 

utilized models such as the Transtheoretical Model to evaluate variables predictive of 

intent to change current behavior patterns (Suris, Trapp, diClemente, & Cousins, 1998).  

The Transtheoretical Model (TTM) has “been applied to health behaviors such as weight 

loss, exercise and the cessation of unhealthy behaviors” (Astroth, Cross-Poline, Stach, 

Tilliss, & Annan, 2002, p. 286).  Therefore, TTM is the theoretical framework that will 

guide this study.  This model recognizes that change is a process, not a specific event, 

based on a person’s awareness and readiness to change.  For the purposes of this study, 

intent to change will be the primary TTM concept used for analysis.  The survey 

participants were asked to score his or her readiness to change in regards to various 

behaviors.  By evaluating the survey responses within the TTM framework, individual 

programs could be developed for participants at specific BMI categories to achieve the 

most success in promoting behavior changes. 

The Transtheoretical Model (TTM) - History 

 In 1977, James Prochaska and Carlo DiClemente integrated over 300 

psychotherapy theories and developed The Transtheoretical Model (TTM). Prochaska 
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and DiClemente believed that change is a process in which people must be ready to 

endure; not an event (Prochaska & DiClemente, 1983).  Other behavioral theories are 

based on some social or biological approaches whereas “TTM is based on the decision 

making abilities of the individual” (Lenio, 2006, p. 73).  TTM identifies five stages of 

change and ten processes a person undergoes as change transformation from Pre-

contemplation to Maintenance (Lenio, 2006).  

Table 1 

Stages of Change/Processes of Change  

 

 Pre-contemplation is the first stage of change characterized by an unawareness of 

consequences.  Individuals in pre-contemplation have no intention of making behavior 

alterations because he or she do not fully understand the negative consequences or he or 

she have a history of failed attempts of changing his or her current behavior and are too 

discouraged to continue trying (Lenio, 2006).  In order to move out of pre-contemplation, 

an individual needs to experience “cognitive dissonance” or some acknowledgement that 

Stages of Change / Processes of Change

Precontemplation Contemplation Preparation Action Maintenance
Consciousness raising

Dramatic relief
Environmental reevaluation

Self re-evaluation
Social-liberation
Self-liberation Contingency management

Helping relationship
Counterconditioning

Stimulus control

P
ro

ce
ss

es
 o

f 
C

h
a

n
g

e
E

x
p

er
ie

n
ta

l
B

eh
av

io
ra

l



                                                           

15 
 

a problem exists (Lenio, 2006, p. 74).  Cognitive dissonance is a theory proposed by 

psychologist Leon Festinger, who states “people have an inner need to ensure that our 

beliefs and behaviors are consistent.  Inconsistent or conflicting beliefs leads to 

disharmony, which people avoid” (Cherry, 2014, para. 1). Once this cognitive dissonance 

occurs, people are then able to move out of the pre-contemplation and into the second 

stage. 

 In contemplation, individuals are considering behavior changes within the next 

six months and have started to weigh the pros and cons of making a change.  Unlike pre-

contemplation, an individual in this stage is aware that he or she are participating in risky 

behavior and understands that the behavior causes problems.  However, he or she “may 

stay in contemplation for long periods of time simply due to procrastination” because he 

or she are deciding whether or not correcting the problem has greater benefits than 

maintaining current risk behavior (Lenio, 2006, p. 74).  At the end of the decision 

making, a person will move out of contemplation into the third stage only if the pros are 

perceived to outweigh the cons and if the motivation for change is stronger than reasons 

to stay the same (Lenio, 2006). 

 Preparation is the third stage, where the person is planning on making changes 

within the next month.  The individual in this stage may have already tried to make a 

change in the past year but has been unsuccessful.  He or she may not know how to 

proceed and could be nervous about his or her ability to make changes (Lenio, 2006).  

During this stage, the individual is still continuing to participate in risk behavior but has 

started to create several action plans on how to change.  The action plans will have 
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multiple alternative solutions that he or she is considering.  Once an action plan has been 

selected and the individual feels confident about follow through, then he or she has 

progressed to the fourth stage: Action (Lenio, 2006). 

 The action stage requires a significant amount of time and energy.  The individual 

actively makes efforts to modify his or her behaviors and surroundings and may seek out 

new support structures in order to follow their action plan.  Prochaska noted “this stage is 

where the individual gets the most recognition from others because of his or her visible 

efforts” (Lenio, 2006, p. 74).  Although there is a great amount of effort expended during 

this stage, it is important to distinguish that this stage is merely an attempt to change and 

it is not the change itself.  Change is recognized “when a criteria has been reached, a 

criteria which…is sufficient to reduce risks from the problem behavior” (Prochaska, 

DiClemente, & Norcross, 1992, p. 1108).  

 In the final stage of change, maintenance, individuals are aggressively working to 

secure each improvement and ward against relapse.  Once an individual reaches 

maintenance, he or she is less tempted and more confident about staying away from risk 

behaviors.  According to Prochaska, an individual needs to remain free of the problem 

behavior for at least 6 months before he or she can progress into the maintenance stage.  

It is important to recognize that “maintenance is a continuum of change, not an absence 

of it” (Prochaska et al, 1992, p. 1104).   

 Throughout the continuum of change, Prochaska and colleagues have interwoven 

10 processes.  Stages of change describe the attitudes, intentions, and behavior shifts 

during the change process.  The processes of change describe how the shifts occur.  The 
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first five processes are categorized as experiential and the last five processes are 

categorized as behavioral.  These 10 processes with TTM are:  1. consciousness raising, 

2. dramatic relief, 3. environmental reevaluation, 4. self-reevaluation, 5. self-liberation, 6. 

social liberation, 7. contingency management, 8. helping relationship, 9. counter 

conditioning, and 10. stimulus control (Lenio, 2006). 

 The first five processes make up the experiential categories of TTM.  

Consciousness-raising refers to an individual beginning to understand the negative 

consequences of, the causes of, and the cures to his or her problem behavior.  This 

awareness can be achieved through feedback, education, and seeing media campaigns.  In 

dramatic relief, the individual needs to experience his or her feelings related to the 

problem behavior.  An example of dramatic relief might be a life event such as a death of 

friend or family member related to the problem behavior.  As individuals begin to 

understand and see the consequences of his or her problem behavior, he or she starts to 

move into the next process and reevaluate his or her environment.  Environment 

reevaluation can include awareness of how the individual functions as a positive or 

negative role model for others.  In self-evaluation, the individual begins to use imagery 

and positive role models to help transition away from the problem behavior.  Individuals 

start to reassess the way he or she think and feel about the problem behavior and may 

start to feel guilt when participating in the problem behavior (Prochaska et al, 1983).  The 

fifth process is social liberation, where the individual experiences an increased need for 

opportunities away from the problem behaviors.  Examples of social liberation include 
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advocating for the rights of the repressed, participating in policy interventions, and 

mentoring to help others feel empowered to change (Lenio, 2006).   

 The sixth process of TTM is self-liberation and marks the beginning of the 

behavioral processes.  In self-liberation, the individual believes he or she can change and 

there is a commitment to take action.  This can be seen in people’s determination to set 

New Year’s resolutions and/or public testimonies.  As individuals become more 

comfortable with his or her commitments toward change, “he or she learn to substitute 

healthy behaviors for problem behaviors in counter-conditioning” (Lenio, 2006, p. 76).  

Based on the results of his or her substitution efforts, individuals learn what behaviors to 

continue or avoid; he or she can then create a reward or punishment system as 

reinforcement for his or her behaviors.  This contingency management can range from 

internal self-rewards or be open as group recognition.  As individuals become more 

comfortable with his or her new healthy behaviors, he or she move into the “helping 

relationships process” where he or she may reach out to others and develop a buddy 

system or other types of support systems to continue his or her new behavior (Lenio, 

2006, p. 76).  Finally, with newfound confidence and support system, individuals can 

begin to move into his or her last process of stimulus control.  At this point, the 

individual actively avoids or counters any stimuli that may cause the problem behavior 

(Lenio, 2006). 

 Applications of Transtheoretical Model 

Understanding the TTM stages and processes of change is important for analyzing 

health behaviors and creating programs to help move individuals from unhealthy 
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behavior toward positive behaviors. The TTM is applicable to a wide range of behaviors 

as well as diversity of populations.  Some behaviors include exercise, tobacco use, 

alcohol consumption, diet and nutrition, and preventive health (Prochaska et al, 1983). 

Transtheoretical Model in Practice – Exercise  

Aside from the types of food consumed, some of the key industrialization factors 

that increase the likelihood for obesity are: transportation, labor-saving devices, 

employment, and family life.  According to the Institute for European Environmental 

Policy (IEEP), transportation via car has replaced exercise/physical activity of walking 

(2007).  In the United States, transportation has also increased from driving about 7,100 

miles annually in 1969 to driving an average of 14,500 miles per year in 2004.  The 

growing number of automobiles contributes to the sedentary nature of American lives.  

Car commuters were 13% more likely to be obese or overweight compared to those who 

walked or cycled to work (Center for Consumer Freedom, 2007).   

 In addition to cars, there has been the introduction of many household labor-

saving devices that have taken away physical work around the home.  Dishwashers, 

lawnmowers, washing machines, and television have all contributed to Americans 

spending less time doing physical activity and more time being sedentary.  In 1950, only 

9% of U.S. homes had a television.  However, by 2006, the average American spent more 

than two months a year (1,672 hours) watching television and the number of TVs in each 

household was 2-3.  More time spent watching TV is less energy burned (Center for 

Consumer Freedom, 2007).  Using data from NHANES, it was concluded that the 
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prevalence of obesity increased by 2% for each additional hour of television viewing 

(Nguyen & El-Serag, 2009).   

As part of healthy living, all individuals are encouraged to exercise regularly and                                                                                                                                                                                                              

maintain a body weight within normal range.  Yet, the majority of the population is 

overweight and almost 40% participate in no leisure physical activity (Sarkin, Johnson, 

J.O. Prochaska, & J. M. Prochaska, 2001).  In Baum and Ruhm’s research, light exercise 

was defined in this study as “cause only light sweating or slight to moderate increases in 

breathing or heart rate” (Baum et al, 2007, p. 11).  The National Institute of Health (NIH) 

recommends that exercise “frequency between five to seven times per week with duration 

of 20 to 40 minutes per day” be an integral part of weight management program (Sarkin 

et al, 2001, p.464).  The NIH also recognizes that participants are at different levels of 

readiness and a generic exercise program will not scale to specific needs (National 

Institute of Health, 2013).  To help create appropriate exercise regimes, programs 

incorporate the TTM to identify the person’s readiness state and can create an 

individualized plan.  According to Sarkin et al, “accurately assessing exercise stage of 

change is integral to the design and delivery of behavior change interventions within the 

framework of the TTM” (2001, p. 463). Among the populations that could benefit most 

from regular exercise is the overweight adults; as a result, the TTM tools can target these 

individuals and help them gain momentum.   

Sarkin et al. (2001) conducted a study that surveyed 2,050 adults between the 

ages of 18-86 years old asking various questions such as self-reported height and weight; 

their readiness to change; TTM constructs; situational confidence; and behaviors such as 
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exercise, calorie management, and stress management.  Of the 1,067 respondents, 670 

(63%) had BMI equal to or greater than 25 and were overweight.  Moderate intensity 

exercise was defined in the study as any planned physical activity performed to increase 

physical fitness. Examples given in the study were aerobics, jogging, tennis, dancing, 

easy swimming, and volleyball.  Participants were asked to choose one of the five stages 

of change: pre-contemplation, contemplation, preparation, action, or maintenance 

(Sarkin, 2001).   

Participants reported an exercise frequency of 2.7 times (SD = 3.6) per week for 

moderate intensity, 2.7 times (SD = 4.2) at mild intensity and 1.4 times per week for 

strenuous intensity.  The duration of exercise was 20 minutes or more for each session.  

Participants in the action and maintenance stages reported more sessions of strenuous 

exercise than those participants in pre-contemplation, contemplation and preparation.  

There were no significant differences between action and maintenance for any of the 

intensity levels (p = 0.34).  Overall, pre-contemplators had significantly lower scores of 

regular moderate exercise (p < 0.001) and were significantly less confident (p < 0.001) 

than those individuals in the other four stages (Sarkin et al, 2001). 

Interestingly, of the total participants, the majority identified themselves as 

already in maintenance phase even though 63% were overweight.  This is higher than the 

prevalence of overweight (55%) reported at this time in the U.S. population (Sarkin et al, 

2001).  

In one particular study, linear regression was used to study the relationship 

between BMI and the number of hours that older adults spent participating in 31 different 
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activities.  This study followed 3,866 individuals and his or her spouses between 51 to 61 

years old for a period of two years.  Interviews were conducted in person as well as over 

the telephone to determine how his or her time was spent each week.  At the end of the 

study, it was found that older adults spent considerably more time watching TV than 

engaging in physical activity.  The top three activities reported by older obese adults 

were: watching TV, reading newspapers, and reading books (Jenkins & Fultz, 2008).   

Table 2 

Relationship of BMI and Hours of Activity  
Adjusted Regression Coefficients (and 95% CIs)  

  Underweight Overweight Obese 

Watching TV 1.73  (-2.63 to 6.09) 1.26 (–0.24 to 2.76) 3.67 (2.09 to 5.25) 

Reading newspaper –0.11(–1.60 to 1.37) 0.15 (–0.31 to 0.61) 0.29 (–0.25 to 0.83) 

Reading books 0.61 (–1.99 to 3.21) –0.21 (–0.77 to 0.35) 0.12 (–0.46 to 0.70) 

(Jenkins & Fultz, 2008) 

This research study sought to identify if participants within normal versus obese 

BMI groups self-reported differing exercise frequency or intensity within each TTM 

stage. 

Transtheoretical Model in Practice – Tobacco Use 

 The long term negative effects of smoking are well documented through many 

medical journals; it is the “greatest single cause of preventable illness and premature 

death in the United States” (CDC, 2012, Smoking and tobacco use: Fast facts).  Smokers 

are at higher risk for developing diseases such as lung cancer, cardiovascular problems, 
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various cancers, and other types of acute lung disease (Robinson & Vail, 2012).  Each 

year, an estimated 443,000 people in the United States die from smoking.  In addition to 

deaths, smoking has an enormous financial health toll of “more than $96 billion a year in 

direct medical costs and another $97 billion a year from lost productivity” (CDC, 2012, 

para. 1).  A survey of smoking cessation programs revealed that most programs are 

“designed with an explicit action-oriented strategy that assumed the individual was ready 

to embark on the smoking cessation venture and …would soon be a successful 

nonsmoker” (Fava, Velicer, & Prochaska, 1995, p. 189).   However, studies have shown 

that smokers actually tended to be classified as 40% pre-contemplators, 40% 

contemplators, and only 20% in preparation stage of change (Wewers, Stillman, 

Hartman, & Shopland, 2003);  (Fava et al., 1995).   

In addition to having little motivation to change behaviors, smokers tend to 

practice poor dietary habits and have low physical activity levels, leading to higher BMI 

(Sherwood, Hennrikus, Jeffery, Lando, & Murray, 2000, p. 3).  It is important to 

investigate the relationships between clusters of different risk behaviors because “the 

likelihood of poor health outcomes and costs to the healthcare system multiplies with the 

increasing presence of health risk behaviors” (Sherwood et al., 2000, p. 300).  The 

University of Minnesota conducted a prospective study to examine whether or not 

smoking status, current stage of change, and physical activity predicted success on 

smoking cessation. Among the specific questions addressed in the study were: “Are 

smokers with multiple risk factors less likely to be interested in quitting smoking?” 

(Sherwood et al., 2000, p. 300). 
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This study targeted companies that had between 300 and 1,000 employees and 

sent surveys to his or her workforce asking about smoking habits and willingness to 

participate in a one-year intervention program.  Companies that were targeted represented 

multiple industries such as healthcare, manufacturing, electronics and government 

agencies.  A total of 2,148 employees (78%) responded to the baseline survey and 

indicated he or she was willing to be surveyed again at one year.  Of the respondents, a 

total of 1,878 participants (87%) documented in the baseline survey that he or she 

currently smoked and were then registered into the study’s intervention program 

(Sherwood et al., 2000).    

Once all the current smokers were identified to participate in the intervention 

programs, he or she were assigned into one of three groups (high, medium, low) based on 

physical activity level and dietary fat intake.  Physical activity was based on the Godin 

Leisure Time Exercise Questionnaire and dietary fat intake was a score from the Block 

Fat Screener.  The stages of change for this research only measured three stages.  These 

were defined as pre-contemplation for smokers who reported he or she are “not seriously 

thinking about quitting smoking in the next 6 months.”  Contemplation was defined as 

smokers who “are thinking about quitting smoking in the next 6 months.”  Preparation 

was defined as respondents who reported, “he or she are seriously thinking about quitting 

in the next 6 months” combined with those who responded he or she “have made a 

serious quit attempt within the past year” (Sherwood et al., 2000, p. 305).  One other 

question participants were asked was whether he or she had accessed healthcare as an 

overnight stay in the hospital during the past 12 months (Sherwood et al., 2000, p. 305). 
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After one year, the participants were resurveyed and the results were compared.  

In cases where participants did not fill out a one-year follow up survey, the participants 

were counted as non-quitters and assumed to be continuing with smoking behaviors.  

Once the data were received from the one-year follow up survey, these results were then 

separated by gender: male data set (n=922) and female data set (n=1,227) and analyzed 

separately (Sherwood et al., 2000).   

Of the two data sets, the highest percentage of stage identification was in the pre-

contemplation stage, in both the male and female samples.  For women, 43.0% of the 

sample was in pre-contemplation, 39.7% in contemplation, and 13.0% in preparation.  

For men, 41.0% were in pre-contemplation, 39.6% in contemplation, and 16.4% in 

preparation.  The majority of men and women in the study had completed some college 

education, were married, and had an average age of 36 years.  There was no difference in 

occupational status, race, or education found among the risk groups for men or women.  

In the male participant group, men with at least one additional risk factor were less likely 

to have quit at the one-year follow up than compared to smokers with no additional risk 

factors.  Also, men who had additional risk factors reported more attempts to quit 

compared with male smokers with no additional risk factors.  Within the female study 

group, women with risk factors were less likely to quit smoking as well as less likely to 

attempt to quit smoking.  Women smokers with multiple risk factors reported they 

received a higher amount of support and encouragement from his or her environment for 

them to quit, specifically through co-workers.  However the trends among the female data 



                                                           

26 
 

sets did not prove to be statistically significant once adjusted for age and other factors in 

the study (Sherwood et al., 2000).  

The TTM model is a tool used to identify the smoker’s intent to change, and 

targeted programs can be developed to smokers within each stage.  In the Sherwood et al, 

research described above, there was emphasis on what phase participants identified 

within the Transtheoretical Model and the number of behavioral risk factors.  Sherwood 

et al. acknowledged, “current smokers have less healthy diets than ex-smokers and those 

who have never smoked” (Sherwood et al., 2000, p. 300).  Among the strengths of the 

Sherwood et al, study was the size and diversity of the smoker population and the variety 

of health risks which were identified by the participants.   However, a key limitation of 

the Sherwood study was that it did not document the BMI of the participants.  This 

current study documented BMI and attempted to identify if behavioral differences exist 

among smokers within BMI groups or if BMI is predictive of one’s intent to change 

smoking behaviors. 

Transtheoretical Model in Practice – Alcohol Consumption  

 Dependency on alcohol is a chronic disease that is characterized with strong 

cravings for alcohol; continued use despite repeated physical, psychological, or 

interpersonal problems; and the inability to limit drinking.  Alcohol addiction is 

correlated to other risk behaviors such as unprotected sexual behavior, poor performance, 

and increased risk of suicide and homicide (CDC, 2014c).  The association between 

alcohol and body weight has been investigated in health studies but these are not 

conclusive (Tolstrup et al, 2005).  The June 2010 Morbidity and Mortality Weekly 
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Report by the CDC, noted that 24.2% of students have had five or more drinks in a row 

and had an obesity rate of 12%, but the study did not record where the students were in 

his or her intent to change his or her behavior (CDC, 2010b). 

Studies have shown that drinking alcohol creates an “inhibition of fat oxidation as 

a consequence of the anti-lipolytic properties of metabolites from alcohol degradation.  

These features could potentially promote fat storage and hence the risk of developing 

obesity” (Tolstrup et al, 2005, p. 490).  In a study by Lourenco, evidence suggested that 

alcohol enhances the appetite by “decreasing glucose levels, as a result of decreased 

gluconeogenesis, enhancement of socialization, psycho-emotional disinhibition or even 

increased duration of a meal” (Lourenco, Oliveira, & Lopes, 2012, p. 813). 

In the research study conducted by Lourenco et al., participants were selected by 

randomly digit dialing households as part of a health and nutrition survey in Porto, a large 

urban city in Portugal.  For each household that was randomly dialed, one participant 

who was over 18 years of age was selected for the study.  If a household refused, there 

were no substitutes made.  There were 2,485 participants who agreed to participate in the 

study (70% participation rate).  Of this population, adults older than 64 years of age who 

scored less than 24 points on a cognitive function test were excluded.  Participants who 

responded that he or she had changed drinking behaviors in the previous year were 

excluded as well.  Finally, profiles that were missing key information such as weight, 

height, waist circumference, and alcohol drinking patterns were also excluded from the 

study.  As a result of the exclusion criteria, the study had 1,459 women and 907 men for a 

total of 2,366 participants remaining (Lourenco et al., 2012).   
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After the participants were identified, data were collected with interviewers 

asking structured questions to understand social, demographic, and behavioral 

characteristics such as alcohol consumption, diet, smoking, and regular physical activity.  

Participants were given a photo album of various portions to assist in reporting portion 

sizes.  Moderate alcohol intake is < 15.0g/day for women and <30.0g/day for men.  

Excessive alcohol intake is >30.0g/day for women and >60.0g/day for men (Lourenco et 

al., 2012).   

After surveying for alcohol consumption, participants were then interviewed by 

trained fitness personnel to measure height and weight and calculate BMI.  Based on the 

definition from the U.S. National Institutes of Health, subjects were classified into two 

BMI groups: Non-obese <30 kg/m2 and obese >30.0kg/m2.  Abdominal obesity was also 

calculated in the study by measuring waist circumference.  Female participants who 

measured >88cm in waist circumference were classified as abdominal obese; for male 

participants the value was >102 cm (Lourenco et al., 2012). 

Smoking and exercise were the two behavioral characteristics analyzed in this 

study.  Participants answered questions regarding the frequencies of his or her cigarette 

smoking habits.  After the participants rated his or her smoking frequencies, responses 

were placed into two groups for analysis: current smoker (daily and occasional) and non-

smoker (never and former).  Trainers asked participants about frequency of exercise, 

defined as leisure physical activity for at least 30 minutes per week.  Participants were 

classified as regular exercise or not (Lourenco et al., 2012). 
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Once the survey questions and answers were complete, results were then 

separated by gender for analysis.  Overall, in both women and men, there was significant 

difference between the obese and non-obese alcohol groups.  Results demonstrated that a 

“significantly higher percentage of obese subjects was found within those who drank 

more alcohol per day” (Lourenco et al., 2012, p. 815). When the obese and non-obese 

groups were analyzed with smoking characteristics, it was found in men and women that 

higher alcohol consumption correlated with the current smokers group and no regular 

physical exercise (Lourenco et al., 2012). 

Another behavioral dimension measured in the Lourenco et al. (2012) study was 

alcohol, obesity, and exercise.  The obese female participants had lower energy intake, 

lower smoking frequency, and were less physically active compared to non-obese 

women.  Obese men reported lower energy intake, more sedentary lifestyle, and were 

more likely to be former smokers than compared to his or her non-obese counterparts.   

Despite being reported, these trends and the association between exercise and smoking 

was not statistically significant (Lourenco et al., 2012).  

Although the research study analyzed behaviors such as alcohol consumption, 

exercise, and smoking, only the relationship between alcohol and obesity was significant.  

When assigning the number of drinks answered by participants, the calculation was 

extrapolated out for a lifetime quantity effect.  In female participants, when considering 

lifetime alcohol consumption, “the magnitude of the positive association was even 

stronger: individuals with higher alcohol consumption (>60g/day in men and >30g/day in 

women) presented significantly higher probability of obesity (OR=2.41, 95% CI: 1.28-
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4.56 in women and OR=4.22, 95% CI: 1.93-9.24 in men)” (Lourenco et al., 2012, p. 

816), meaning men who had the highest levels of alcohol consumption were over four 

times more likely to be obese, while women who had the highest levels of alcohol 

consumption were over two times more likely to be obese.  

 In a different study conducted from December 1993 to May 1997, a population 

based study “Diet, Cancer and Health” mailed out surveys to 160,725 Danish men and 

women aged 50 - 65 years old.  Participants received a survey if he or she were born in 

Denmark and had no medical history of cancers at the time of receiving the survey.  The 

study was in two parts: a detailed 192 items food questionnaire (fruit and vegetable 

consumption) and a visit to the research clinic where participants answered questions 

relating to lifestyle (tobacco and/or alcohol use) and background.  Participants were given 

seven possible responses regarding frequency of his or her alcohol intake: never drink 

alcohol, less than once per month, one to three times per month, once a week, two to four 

times per week, five to six times per week, and daily.  For questions regarding total 

intake, participants were asked to state his or her average quantity of consumption at each 

instance.  Based on content in the different types of beverages (beer vs. wine), the 

amounts were then converted into number of standard drinks per week based on 12g of 

alcohol.  At the end of the clinic visit, participants’ height, weight without shoes wearing 

light clothing, and waist circumference were measured (Tolstrup et al., 2005).   

At the conclusion of the study, it was found that total alcohol intake was 

positively correlate with drinking frequency.  The most frequent drinkers were also more 

frequent smokers and had a lower fruit and vegetable intake.  In this study, there was an 
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overall positive association between total alcohol intake and large waist circumference in 

men.  For women, there were no associations between the total alcohol intake and waist 

circumference (95% CI: 1.41-2.03).  Overall, there was no significance between total 

alcohol intake, drinking frequency and BMI (Tolstrup et al., 2005). 

A study was conducted by the University of Sussex where participants pre-loaded 

on alcohol prior to a meal and then caloric intake was measured.  It was noted that 

alcohol actually enhanced food intake instead of acting as a caloric substitution.  

Participants in the alcohol preload group consumed more food than those participants in 

the non-preload group.  Alcohol actually promoted short term over-consumption of food; 

up to 44% more in the preload group than the non-preload group (Yeomans, 2010).  Of 

17 research studies that compared preload alcohol/food consumption, ten studies reported 

“significantly more food was consumed in the alcohol than in no-alcohol condition” 

(Yeomans, 2010, p. 84). 

Another way of conducting tests on preload alcohol conditions is to give 

participants hunger ratings surveys.  In this type of study, the participant fills out a survey 

indicating hunger levels prior to alcohol consumption. After the pre-survey, one group 

drinks the equivalent of four units of alcohol while the other group drinks juice.  The 

groups were surveyed again to rate his or her hunger and the alcohol group had high 

hunger ratings.  The second survey was administered after alcohol consumption but 

before any food consumption.  The next part was to compare food intake between the two 

groups; and the alcohol group consumed more food than the juice group. (Yeomans, 

2010). 
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The research is consistent regarding alcohol and increased food intake and the 

“obvious implication of these observations is that alcohol intake would be expected to be 

a risk factor for weight gain and consequently obesity” (Yeomans, 2010, p. 87).  

However, in the three research studies mentioned above from Lourenco et al, Tolstrup et 

al, and Yeoman, none included analysis on intent to change alcohol consumption 

behaviors.  This research will incorporate an individual’s BMI to examine whether BMI 

category predicts intent to change on alcohol consumption. 

Transtheoretical Model in Practice – Nutrition (Fruits and Vegetable Intake) 

In May 2000, the U.S. Department of Health and Human Services (USDHHS) 

and the U.S. Department of Agriculture (USDA) co-sponsored the National Nutrition 

Summit to discuss obesity and other health related issues.  The focus of this summit was 

to assess community infrastructure and networks that promote health.  There were six 

areas of concentration developed at the conference with the goal of decreasing obesity 

prevalence in the country (Stockmyer, Kuester, Ramsey, & Dietz, 2001):  

1) Supportive environments to promote and practice healthy behaviors 

2) Interventions that use multichannel and culturally relevant approaches to 

target high risk groups.  Targeted risk groups were defined as those who have 

high exposure to the items at the top of the Food Guide Pyramid 

3) Prevention and treatment of obesity must become a healthcare priority if the 

obesity epidemic is to be reversed 
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4) Additional research is needed in the areas of behavioral change, cost 

effectiveness of interventions and identification of exemplary practices and 

programs to change population behaviors 

5) Better federal agency coordination is needed along with more partnerships of 

public and private interests at the federal, state, and local levels 

6) National campaigns are needed that target specific behavior change 

In June 2013, members of the American Medical Association (AMA) convened to 

discuss the obesity epidemic and identify a framework for solving this challenge.  One 

key decision from this meeting was to formally declare obesity as a disease.  This 

decision is supported by several medical health colleges including the American 

Association of Clinical Endocrinologists, the American College of Cardiology, the 

Endocrine Society, the American Society for Reproductive Health, the American 

Academy of Pediatrics, the American Academy of Family Physicians, and the American 

Society of Bariatric Physicians (Fryhofer, 2013).  The colleges further recognized that 

obesity is multi-metabolic and hormonal disease with “multiple pathophysiologic aspects 

requiring a range of interventions to advance obesity treatment and prevention” (Fryofer, 

2013, para. 2).  This classification among the colleges is significant because identifying 

obesity as a disease could mean greater investments and research into causes, triggers, 

and treatments therefore strengthening the need for the six initiatives identified by the 

National Nutrition Summit in 2000 (Stockmyer et al., 2001).   

One key factor for determining obesity depends on an individual’s consumption 

of fruits and vegetables compared to levels of high fat or sugary foods.  The World 
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Health Organization’s Global Strategy on Diet, Physical Activity, and Health 

recommends that fruit and vegetables are an essential part of the diet and adults need to 

consume approximately 7 servings (600 grams) per day.  According to the CDC, “1/3 of 

premature deaths in the U.S. are attributable to poor nutrition and physical inactivity” and 

more than 2.7 million people die each year from inadequate fruit and vegetable 

consumption (CDC, 2010d, p. 2).  

Cobiac, Vos, & Veerman conducted a review to determine the effectiveness of 23 

intervention programs designed to educate and promote fruit and vegetable intake.  For 

each intervention, “the cost of intervention and the potential cost-savings from averting 

disease treatment, to determine cost-effectiveness of each intervention” was documented 

(Cobiac et al., 2010, p. 1).  Only 5 of the 23 programs analyzed were identified as cost 

effective intervention programs.  The overall low effectiveness of these interventions was 

most likely due to the diversity of approaches.  Some programs used telephone 

conversations, some were face to face meetings with participants and some programs 

were passive mail-outs or supermarket vouchers.  Also, prior to the interventions, none of 

the participants were surveyed regarding his or her readiness for action.  Because of the 

variations of intervention methods, it was recommended that for interventions to have 

return on investment, there needs to be a targeted approach and “more homogeneity in 

the delivery components and the target groups for interventions” (Cobiac et al., 2010, p. 

5).   

In 2006, a study was performed to examine the application of TTM on fruit and 

vegetable consumption among a group of economically disadvantaged African-American 
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adolescents (Di Noia, Schinke, Prochaska, & Contento, 2006).  This study documented 

the differences in fruit and vegetable consumption across the stages of change among 262 

participants.  The purpose of this study was to create intervention programs targeted 

towards individuals in specific stages of change to increase consumption of fruits and 

vegetables.  The participants answered a survey where fruit and vegetable consumption 

and stages of change were self-reported.  Response options for fruit and vegetable 

consumption was a range of 0 to 11 servings; this was converted to a continuous variable 

for analysis. The TTM model was divided into two categories: Early and Later category.  

The Early category combined pre-contemplation, contemplation, and preparation stages.  

The Later category combined action and maintenance stages of the TTM.  The 

differences between the two categories were examined using two-tailed t-tests for 

independent samples and .05 significance levels were used in the study (Di Noia et al., 

2006). 

Of the sample size, 83% of the participants responded in the Early category and 

17% responded in the Later category. The overall consumption of fruits and vegetables 

was 2.93 (SD=2.32) servings and less than one-fifth of the participants consumed the 

recommended five daily servings of fruit and vegetables.  The participants in the action-

maintenance stages reported significantly higher self-efficacy and consumption than the 

participants in the early category (Di Noia et al., 2006).   

One key limitation of the study completed by Di Noia et al. (2006) is that it did 

not record participant BMI.  This current study analyzed participant intent to change fruit 
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and vegetable consumption behaviors in addition to identifying whether or not BMI 

categories are predictive of fruit and vegetable consumption. 

In another research conducted by Flint, Walleghen, Kealey, VonKaenel, 

Bessesen, & Davy (2008), the older adults in the research reported a lower hunger score 

than younger participants (score of 5.0 and 2.8 respectively).  The study participants in 

Flint et al.’s study consisted of 60 adults (32 males and 28 females) whose ages ranged 

from 18 – 80 years old.  CDR is a thought process where an individual makes conscious 

decisions about limiting and monitoring food intake instead of relying on physiologic 

triggers such as hunger.  Often, CDR is “associated with healthy dietary 

behaviors…including greater vegetable consumption” (Flint et al., 2008, p. 371).  

Participants in this study kept logs of what foods he or she consumed and answered 

survey questions that calculated the individuals’ CDR scores.  Flint et al. noted that CDR 

scores were “significantly great and hunger was significantly less in older group than 

compared to young adults (both P<0.05)” (Flint et al., 2008, p. 370).  Based on the 

formulas in the survey tool, the higher CDR scores were from the older participants.  

Based on the research criteria within the study, higher scores represent participants who 

were more cognizant of his or her food consumption and how it affects weight 

management (Flint et al., 2008). 

Obesity and Demographic Variables – Research Question One 

Obesity is shaped by lifestyle choices that an individual makes and even by some 

factors where individuals have no control or choice.  No matter what an individual 

changes in terms of his or her behavior, variables such as age, gender, and race/ethnicity 
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are beyond an individual’s locust of control and still have an impact on BMI.  Obesity 

increasingly affects “minorities in the United States due to socioeconomic and cultural 

factors that influence dietary and physical activity behaviors.  The prevalence of obesity 

among Hispanic Americans exceed 38% and the prevalence of morbid or severe obesity 

(BMI>40) ranges from 3.8% to 7% for Hispanic American men and women” (Nijamkin 

et al., 2012, p. 382).   

Since the 1980s the prevalence of obesity in the United States has continued to 

increase dramatically.   In 1991, 14.7% of the people who were 60-69 years old had BMI 

in the obese range; 11.4% of people over 70 years were obese.  In 2000, the percentages 

increased to 22.9% of 60-69 year olds were obese; 15.5% of those over 70 yrs old were 

obese.  Taking the factors listed above, the prevalence of obesity in all ages has increased 

since 1970 through current day.  In addition to the total number of people in the 

population growing older, there is an increase in the percentage of these older adults in 

the obese weight range (Villareal, Apovian, Kushner & Klein, 2005). This research 

sought to identify if there are significant relationships between BMI and characteristics 

such as age, gender, and ethnicity compared to findings in the literature. 

Baum’s research used longitudinal data from the National Longitudinal Survey of 

Youth (NLSY) to analyze several variables such as age, socioeconomic background, 

gender, race/ethnicity, and education.  The NLSY followed participants for a period of 20 

years and had them fill out self-report survey information at five year intervals.  Based on 

this data, Baum’s research reported that BMI and the prevalence of obesity rises mostly 

between early (early 20s) and middle adulthood (age 40). As the participants aged, BMI 
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increased approximately by one point every five years, and prevalence percentages 

increased at a more rapid rate closer to age 40.  The following table summarizes findings 

from Baum and Ruhm’s research (2007). 

Table 3 

NLSY Participants’ Self-reported BMI and Obesity Prevalence 

AGE BMI Obesity Prevalence 
20 25.3 8.4% 
25 25.8 12.0% 
30 26.6 18.7% 
35 27.2 25.0% 
40 27.3 24.9% 

 

The United States uses two national sources to track and store information on 

obesity: Behavioral Risk Factor Surveillance System and the National Health and 

Nutrition Examination Survey (NHANES).  The Behavioral Risk Factor Surveillance 

System is a telephone survey that randomly dials residents who are 18 years of older to 

inquire about height, weight and other health behaviors.  The NHANES are several cross-

sectional surveys conducted by the U.S. Center for Disease Control and Prevention to 

collect and store data about weight, and health behaviors (Nguyen and El-Serag, 2009).   

Data from NHANES between1960 and 1980 report that obesity prevalence 

changed very little from 13.3% to 15%, but between 1980 and 2004, the prevalence of 

obesity in the United States doubled from 15% to 32.9% (Nguyen and El-Serag, 2009).  

Similar to the NHANES data, the 2007 Behavioral Risk Factor Surveillance System 

(BRFSS) documented the differences in obesity prevalence across the states over time.  
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Data collected by the BRFSS in 1990 reported that 10 states had less than 10% 

prevalence and no states had greater than 15% prevalence. In 1998, no states had a 

prevalence of less than 10%, 43 states had prevalence between 10% and 19%, and 7 

states had prevalence between 20% and 24% (Nguyen and El-Serag, 2009).   

A number of international longitudinal studies have also tracked baseline BMI 

and age and followed participants to determine weight gain/loss. It was recently reported 

in the Scottish Health Survey that overall prevalence of obesity rises between ages 60-70; 

especially in women.  According to this survey, 65% of adults aged 25-34 were 

overweight, including 28% who were obese.  This percentage increases to 77-78% of 

individuals who were overweight between the ages of 55-74 years.  Being that this study 

analyzed responses from only female participants; results of this research were expected 

and align with the findings from the Scottish Health Survey.  This suggests that an 

obesity epidemic affects other countries and may be a global health concern, not just 

within the United States (Scottish Health Survey, 2015).  

Obesity and Chronic Conditions – Research Question Two 

Regardless of classification, obesity is a major public health problem in the 

United States.   The Federal Medicaid & Medicare Cost Report in 2000 documented over 

$82 billion dollars in obesity related diseases:  Diabetes ($14.5 billion), Heart disease 

($43.1 billion), Cancer ($18.8 billion), and Stroke ($7.0 billion).   

Scientists have reported that intra-abdominal fat has a significant impact on an 

individual’s metabolism.  This fat affects blood pressure and blood lipid levels and 

interferes with the body’s ability to use insulin effectively.  Once a person is unable to 
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use insulin, diabetes can develop and then becomes a risk factor for cardiovascular 

disease (CVD).  Diabetes, hypertension, and atherosclerosis are conditions that put an 

individual at high risk for CVD (World Heart Federation, 2014).  Heart disease is the 

leading cause of death for people of ethnicities in the United States such as African 

Americans (24.5%), American Indians or Alaska Natives (18%), Asians (23%), 

Hispanics (21%), Whites (25%), and others (25%).  During 2007-2009 the death rates 

due to CVD were highest in the Southern regions of the United States and lowest in the 

West (CDC, 2014d). 

“Two-thirds of the adults are overweight, and one-third is obese.  Being obese 

increases the risk for other diseases: high blood pressure, heart disease, type 2 diabetes, 

osteoarthritis, sleep apnea, and even some cancers” (Fryhofer, 2013, para. 2).    Type II 

diabetes is the most common chronic illness related to obesity.  More than 85% of the 

people who have diabetes are overweight and more than 50% are obese.  In one large 

study of more than 27,000 people, those in “the highest 10% of waist circumference were 

20 times more likely to get type 2 diabetes than those in the lowest 10% of waist 

circumference” (Stop Obesity Alliance, 2012, p. 2).  Among the different ethnic groups, 

African-Americans, Hispanic Americans, American Indians, some Asian Americans, and 

Native Hawaiians and other Pacific Islanders are at high risk for type 2 diabetes.  The 

medical costs of diabetes in 2008 were $116 billion and people with diabetes have 

medical costs that are 2.3 times higher than those without diabetes (Stop Obesity 

Alliance, 2012, p. 2).   
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Obesity and use of healthcare, access to healthcare, having insurance, and 

access to a personal physician: Research question two. The Healthy People 2020 

report outlines several target initiatives to improve public health.  One such goal is for all 

individuals <65 years of age to have health insurance.  In 2011, only 20% had private 

insurance, 20% participated in a public insurance policy, and overwhelmingly 

approximately 60% were uninsured.  In 2012, the percentage of insured adults aged less 

than 65 grew to 83.1% but there was approximately 20% of the population that needed 

insurance (U.S. Dept of Health & Human Services, 2014).  Having insurance allows 

patients to enter the healthcare system and initiate the process of seeking treatment.  

According to the U.S. Department of Health and Human Services (2014), people who are 

uninsured are “less likely to receive medical care, more likely to die early and more likely 

to have poor health status” (Facilitators and barriers to healthcare section, para. 1).  Most 

insurance programs have primary care physician requirements.   

A primary care physician (PCP) helps the patient understand his or her current 

health status and take steps to improve his or her health.  Primary care providers help 

patients navigate through complex health systems, they suggest alternative routes to save 

patients money and acts as liaisons between the patient and the insurance companies 

(Health and Wellness Resource Center, 2010).  Over time, having a consistent PCP will 

allow for “greater patient trust in the provider, good patient-provider communication, and 

increased likelihood that patients will receive appropriate care” (US Dept of Health and 

Human Services, 2014, Usual primary care provider section, para. 1).  In a retrospective 

study using data from the 2005 National Ambulatory Medical Care Survey (NAMCS), 
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physicians were randomly selected to have his or her office visits sampled for data. For 

each participating physician, one week was randomly chosen and information gathered 

such as reason for visit, diagnostic code, medications, diagnostic tests, patient BMI, and 

patient counseling type whether or not the patient received appropriate weight counseling 

(Bleich, Pickett-Blakely, & Cooper, 2011). 

The independent variables for this study included socio-demographic 

characteristics such as age, race, gender, region, and health insurance.  The BMI was 

divided in three classes defined as: Class I = BMI>30 and <35; class II = BMI>35 &<40 

or class III=BMI>40.  Insurance was defined as private or non-private (Medicare, 

Medicaid, self pay, charity, worker’s compensation, or other).  Physicians were classified 

into five different areas: primary care, cardiology, surgical care specialties, internal 

medicine, and obstetrics/gynecology.  The type of clinic visit was defined as preventive, 

ongoing chronic problem or acute problem (Bleich et al., 2011, par 8).   

There were 2,458 patients in the analysis and these patient records came from 439 

physicians.  The majority of the demographic were White (75.3%) females (57.6%) who 

were age 45 and older (68.4%).  Over half of the patients had very high co-morbidity risk 

status (59.7%) and about half were class I obese (54.3%). In the study, Bleich et al. 

defined primary care physician to include general internal medicine, general practice, 

family practice, and pediatrics.  Of the participants, 57% had private insurance, 62.6% 

had a primary care physician, and more than half accessed healthcare through his or her 

primary physician as preventive health (14.8%) or sought treatment for chronic ailments 

(36.6%)  (Bleich et al., 2011, p. 11). 



                                                           

43 
 

One key consequence of not having insurance or access to a primary care 

physician is that individuals are less likely to access care or treatment.  The Healthy 

People 2020 report aims to improve basic health prevention by bringing awareness to 

obesity issues and providing communities with guidelines for improving access to 

comprehensive, quality healthcare (Healthy People 2020, 2014).  Being able to access 

and utilize routine healthcare services help prevent disease, allow for early detection to 

treat illnesses, and increase an individual’s overall life expectancy.   Literature identified 

behavior patterns between physicians and patients; those patients who are told by his or 

her physicians that he or she are overweight are more likely to lose weight compared to 

those who are not told.   Patients whose primary physicians advised them to lose weight 

were “generally more confident and motivated to engage in lifestyle modifications such 

as dietary changes, and increased physical activity” (Bleich et al., 2011, p. 123).  This 

research sought to identify if BMI categories are predictive of an individual’s behavior 

for accessing healthcare, having insurance, and engaging with a primary care physician in 

his or her health management activities. 

Obesity and health education / awareness / interventions: Research questions 

three and four. Even without control over inherent traits such as age, gender, or 

ethnicity, individuals can still make health behavior decisions that impact his or her BMI.  

Several programs and education campaigns throughout the community have strong 

support systems to guide participants through the TTM to bring them to positive 

maintenance of health behaviors.  As participants become more aware of the pros and 
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cons of his or her behaviors, the TTM model prepares individuals for action and help 

sustaining maintenance of healthy lifestyles.   

Nijamkin et al. conducted a study from November 2008 to April 2010, to examine 

the effect of nutrition and lifestyle education on a group of bariatric surgery patients. The 

study consisted of 144 participants who underwent laparoscopic roux-en-Y gastric bypass 

procedures (Action) and identified themselves as ready to move into maintenance phase.  

The purpose of this study was to implement and evaluate the effects of post-operative 

nutrition and lifestyle education programs.   

Participants were randomly divided into two groups: comprehensive intervention 

and non-comprehensive minimal intervention.  The comprehensive intervention group 

received six nutrition and lifestyle education sessions that were each 90 minutes in 

length.  These sessions included discussions on behavioral modification techniques and 

were led by registered dieticians.  The topics for these 6 sessions consisted of information 

such as food planning, portion control and education, nutrition counseling, physical 

activity, calorie calculation, emotional support group, and motivation strategies to 

overcome stress and binge eating.  In addition to the 6 education sessions, participants in 

the comprehensive intervention group were actively encouraged and reminded to meet 

seven times with his or her primary care physician for weigh-in sessions.  Participants in 

the comprehensive intervention group also had the opportunity to meet with a 

psychologist at any time during his or her participation.  The comprehensive intervention 

participants received regular reminders from the study investigator to meet with his or her 
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physician and/or psychologist through emails, telephone calls and reminder messages 

mailed to his or her homes (Nijamkin et al., 2012).   

The non-comprehensive minimal intervention group did not receive any of the 

education sessions.  Instead, these participants were provided brief three-page printed 

brochures about healthy eating and physical activity.  Although the non-comprehensive 

intervention group was informed of the option to meet with his or her primary care 

physician and with a psychologist, he or she did not receive aggressive reminders to 

encourage this activity (Nijamkin et al., 2012).   

Throughout the study, both groups were weighed and completed assessments at 6 

months and 12 months post-operative.  The results at 6 months post-operative did not 

show significant difference in characteristics between the two groups.  However, at 12 

months post-surgery, individuals who received comprehensive nutrition and lifestyle 

education interventions experienced “significantly greater excess weight loss (25% vs. 

13%; p<0.001) and significantly greater BMI reduction (6.48+4.37 vs. 3.63+3.41; 

p<0.001) than those in the comparison group who received non-comprehensive minimal 

approach” (Nijamkin et al., 2012, p. 382).  After one year, the comprehensive group lost 

more weight (80% loss) than the non-comprehensive (64%) group (Nijamkin et al., 

2012). 

In addition to weight loss, another difference discovered between the two groups 

related to physical activity outcomes.  At six months post-surgery, approximately 74% of 

all participants reported doing some type of physical exercise.  When measured again at 

one year post-surgery, 82% of the comprehensive group maintained his or her exercise 
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activity compared to 67% of the non-comprehensive group.  The comprehensive 

intervention group increased his or her frequency (p=0.019) and intensity of exercise 

(p<0.001) whereas the non-comprehensive group did not significantly change his or her 

activity behavior throughout the study period (Nijamkin et al., 2012).   The findings from 

the Nijamkin et al. study demonstrated that health education, awareness and intervention 

have a powerful impact on an individual’s weight loss.   

The studies presented in this literature review focused on BMI and correlations 

with variables such as food intake, overall health status, and health risk behaviors such as 

tobacco and/or alcohol use.  However, this study will introduce the idea that an 

individual’s intent to change these specific behaviors may also affect his or her BMI.  

The survey tool and used in this study specifically asked participants to rate his or her 

intent to change behavior and documents participants’ BMI.  Based on these two specific 

variables, there will be an opportunity to understand if BMI and intent to change together 

have an effect on overall behavior.  Since the survey tool used in this research already 

existed, there will not be an opportunity to implement an intervention.  However, analysis 

will include responses from individuals within the different BMI groups to identify if 

there is interest in future implementation of education intervention programs. 

 

 

 

 

 



                                                           

47 
 

 

CHAPTER III 

METHODOLOGY 

Data for this study were collected as part of an annual employee health insurance 

renewal process conducted by Hospital Corporation of America (HCA).  Founded in 

1968, the HCA health system is comprised of 168 hospitals and is the largest private 

healthcare system in the United States.  Each year employees complete a physical, have 

blood drawn for a lab panel, and answer survey questions about his or her current health.  

Based on the results of this annual process, employees identified as high risk are assigned 

a health coach to help decrease his or her risk.  Participation in the process is voluntary; 

all employees receive basic health and dental coverage.  If employees choose an 

expanded health or dental coverage then the process becomes mandatory.  For the 

purposes of this study, a random sample was drawn from the secondary data collected as 

part of the 2014 “Health 2 You” annual insurance survey process.   

Population and Sample 

The targeted population for this cross sectional study was employees who want an 

expanded insurance option.  Employees voluntarily filled out a self-reported survey that 

asked about various health behaviors. There were over 200,000 respondents in the annual 

survey; however, 500 survey response sets were randomly selected for the purpose of this 

study.  The selection process was based on Human Resources’ request to have a cross-

section of responses from across the country to represent the total employee population.  
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Any response set with missing data was not included in the pool for random sample 

selection process. 

Protection of Human Participants 

This study utilized secondary data gathered from a voluntary survey process and 

was granted exempt approval from Texas Woman’s University Institutional Review 

Board (IRB).  Approvals to use this data were granted by the hospital Chief Executive 

Officer and the director of HR (Appendix A, B).  Once participants began the survey, he 

or she were able to opt out at any time regardless of the reason without penalty.  Results 

from this survey are protected and kept on a separate server located on the corporate 

campus in Nashville, TN.  Of the total surveys with full response sets, HCA’s corporate 

personnel conducted the randomization process to decide which responses to release to 

the researcher.  Details regarding the random selection process and criteria are unknown 

to the researcher.  Access to the information is granted only to the director and manager 

of the Employee Wellness department, and the director of Human Resources.  The final 

layer of protection to ensure participant privacy was data de-identification; any 

information that could connect participants was removed prior to being released to the 

researcher. 

Data Collection Procedures 

Each year, the Human Resources (HR) department of HCA coordinates 

employees’ annual renewal for health insurance.  Notices are sent out through the 

hospital email system and flyers are posted on the employee bulletin boards to increase 

awareness about health insurance renewals.  The insurance renewal process has two 
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components for employees: completing a health risk assessment survey and a meeting 

with a registered nurse who documents the employee’s height and weight for BMI 

calculations.  The data for this research was collected in November and December of 

2013 for insurance policies that went into effect on January 1, 2014.   

Instrumentation 

The survey instrument was developed internally by HCA through several focus 

group discussions with his or her internal organizational theory consultants and health 

advisors.  The survey is 41 multiple choice and free text questions; some questions have 

multiple parts, thus equaling a total of 91 questions.  The survey includes 12 categories 

that assess demographics (6 items), current health (7 items), tobacco use (4 items), diet 

(10 items), driving behavior (3 items), physical activities (5 items), alcohol consumption 

(2 items), stress management (8 items), chronic conditions (17 items), preventative health 

(22 items), intent to change (6 items), and health education (2 items).   The questions are 

formatted in various ways such as 3 point, 4 point, or 5 point Likert scales.   

There were several questions that allowed the participants to choose more than 

one response.  As part of this survey, the formula used to calculate BMI is: BMI = 

(Weight in pounds * 703) / (Height in inches)2.  The different BMI categories used were: 

Underweight (<18.5 kg/m2), Healthy weight (18.5-24.9 kg/m2), Overweight (25-25.9 

kg/m2), and Obese (30+ kg/m2). 

Throughout the survey, there were multiple questions that asked about preventive 

health and behaviors related to accessing healthcare.  These survey questions were 

combined to create constructs for analyses.  There were four constructs created using this 
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process: accessing healthcare, preventive health, preventive health – self, and preventive 

health – diagnostic.  The three preventive health constructs were then combined together 

to create one variable category of preventive health (PH).   

Accessing healthcare (AH) is Question #34 on the survey.  This question queried 

participants on how often he or she accessed different types of health facilities during the 

past 12 months.  The different types of treatment venues are the emergency room, his or 

her physician office visit, whether or not he or she had an overnight stay in the hospital, 

and if he or she visited a walk-in clinic.  An example of this question is “In the last 12 

months, how many times have you done any of the following?” Participants were able to 

answer this question by selecting from the following frequency choices: 1, 2, 3, 4 or 

more, and none. 

Preventive health consists of two questions: Question #28 and #29.  These 

questions asked participants about his or her last pap smear and whether participants had 

a breast exam within the last year, respectively.  An example of these questions is “When 

did you last have your pap smear?” Participants could answer this question by selecting 

one of the following choices: within 1 year, 1 to 2 years ago, 2 to 3 years ago, more than 

3 years ago, and never.  

Preventive health diagnostic is from survey Question #35 and asked participants, 

“When was the last time you had the following screenings?”  The screenings are annual 

physical, dental exam, vision/glaucoma testing, colonoscopy, cholesterol lab tests, blood 

sugar lab test, and blood pressure reading.  The response choices are: in the past 12 

months, 1-2 years ago, 2-3 years ago, 3+ years ago, and never.   
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Preventive health self is survey Question #37 and asked how often participants 

drink at least 8 ounces of water per day, get at least 6-8 hours of sleep, and/or take a daily 

multi-vitamin supplement.  The response choices are: 1 day a week, 2-4 days a week, 5-7 

days a week, and none.  The answers for preventive health, preventive health self and 

preventive health diagnostic constructs were weighted and then combined to create the 

variable of preventive health. 

The time required to complete the survey was approximately 20 minutes and 

participation was completely voluntary.  Once the participants initiated the survey, he or 

she were able to log out at any time and a placeholder was available in the survey.  The 

placeholder allowed participants to return and complete the survey without losing data.  

Only fully completed surveys were released as part of this research.  

Data Analysis 

 Descriptive statistics were used to evaluate frequencies of health behaviors and 

intent to change items from the survey.  Multiple logistic regressions were used to 

evaluate if BMI is predictive of intent to change certain behaviors, current health status, 

chronic conditions, accessing healthcare, preventive health measure, stress management 

use, use of personal physicians, and health insurance status.  Additionally, multiple 

logistic regressions were used to determine if certain descriptive variables are predictive 

or protective of obesity. 
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CHAPTER IV 
 

RESULTS 
 

The primary purpose of the study was to assess the relationship between BMI and 

other health related variables.  This chapter outlines the results of this study, starting with 

descriptive and preliminary analyses and assumption testing followed by primary 

analyses to empirically examine four research questions:  1) Is BMI associated with any 

demographic variables such as age, gender, and race/ethnicity?; 2) What are the 

differences between participants with a BMI in the obesity range versus those with a BMI 

in the normal range on self-reported health behaviors, current health status, chronic 

conditions, intent to change, accessing healthcare, preventive health, use of personal 

physician, and having health insurance?; 3) Which health education classes/programs did 

participants select most frequently as one he or she would attend if offered?; and 4) 

Which health topics/services were of greatest interest to participants?  Throughout the 

chapter, a type one error level of α = .05 is assumed and results significant at this level 

are discussed. 

Descriptive and Preliminary Analyses 

In this section, descriptive statistics are presented to assess the state of each 

variable including means and standard deviations for continuous variables and 

frequencies and percentages for categorical variables.  The results of preliminary analyses 

are presented to assess bivariate relationships between the variables.  Parametric tests are 
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accompanied by non-parametric analyses to control for potential deviations from the 

assumption of Normality.  All analyses were conducted using SPSS v. 22 and R v. 3.1.2. 

Sample Description 

Means and standard deviations for the continuous demographic and independent 

variables are displayed in Table 4.  Participants’ BMI scores ranged from 14.35 to 60.54 

(M = 29.74, SD = 7.72).  Participants’ ages ranged from 15 to 66 (M = 44.74, SD = 

12.41). 

Table 4 
Means and Standard Deviations for Continuous Demographic and Independent 
Variables BMI and Age 

  N M SD Min Max   

       BMI 454 29.74 7.72 14.35 60.53 
 

       Age 461 44.74 12.41 15.00 66.00 
 Note.  N not equal to 461 reflects missing data. 

 
State, Ethnicity, Gender, and BMI 

The largest percentage of the population of employee responses was from Florida 

(8.2%), with Ohio and Pennsylvania as the second largest participant pool (both at 6.3%). 

The original variable ethnicity was recoded into three groups by combining American 

Indian or Alaskan Native, Asian or Pacific Islander, and Hispanic into Hispanic/Other.  

The majority of participants were Caucasian (73.5%) followed by African American 

(14.5%).   

Frequencies and percentages for the categorical demographic and independent 

variables are displayed in Table 5.  The survey responses used in this study were 
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randomly selected from a group of fully answered surveys; all survey responses analyzed 

in this study were from female participants (100%).  Although there are male employees 

in the labor force at this health system, the total survey population that was randomly 

submitted for analysis only had 40 male respondents (8%) out of 501 total surveys.   

Because the number of males was too low, these surveys were removed from 

analysis and the results will be generalized to female employees.  The low number of 

male respondents may also be affected by the fact that this particular organization is a 

specialty health system that provides care related to obstetrics and gynecologic health.   

The continuous variable BMI was divided into four subgroups using designated 

cutoffs by the WHO: underweight, normal, overweight, and obese.  More than half of the 

participants were obese (42.5%) or overweight (28.6%).   

Table 5 
Frequencies and Percentages for Categorical Demographic and Independent Variables 
State, Gender, Ethnicity, and BMI 
    n %   
      State 

    
 

Alabama 10 
 

2.2 
 

 
Alaska 1 

 
.2 

 
 

Arizona 13 
 

2.8 
 

 
Arkansas 5 

 
1.1 

 
 

California 23 
 

5.0 
 

 
Colorado 6 

 
1.3 

 
 

Connecticut 6 
 

1.3 
 

 
Delaware 1 

 
.2 

 
 

Florida 38 
 

8.2 
 

 
Georgia 20 

 
4.3 

 
 

Hawaii 2 
 

.4 
 

 
Idaho 1 

 
.2 

 
 

Illinois 26 
 

5.6 
 

( continued) 
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Indiana 7 

 
1.5 

 
 

Iowa 4 
 

.9 
 

 
Kansas 1 

 
.2 

 
 

Kentucky 6 
 

1.3 
 

 
Louisiana 2 

 
.4 

 
 

Maine 5 
 

1.1 
 

 
Maryland 5 

 
1.1 

 
 

Massachusetts 17 
 

3.7 
 

 
Michigan 19 

 
4.1 

 
 

Minnesota 15 
 

3.3 
 

 
Mississippi 1 

 
.2 

 
 

Missouri 12 
 

2.6 
 

 
Montana 1 

 
.2 

 
 

Nebraska 4 
 

.9 
 

 
Nevada 1 

 
.2 

 
 

New Hampshire 2 
 

.4 
 

 
New Jersey 18 

 
3.9 

 
 

New Mexico 2 
 

.4 
 

 
New York 17 

 
3.7 

 
 

North Carolina 19 
 

4.1 
 

 
Ohio 29 

 
6.3 

 
 

Oklahoma 3 
 

.7 
 

 
Oregon 7 

 
1.5 

 
 

Pennsylvania 29 
 

6.3 
 

 
Rhode Island 4 

 
.9 

 
 

South Carolina 9 
 

2.0 
 

 
South Dakota 3 

 
.7 

 
 

Tennessee 13 
 

2.8 
 

 
Texas 24 

 
5.2 

 
 

Utah 1 
 

.2 
 

 
Vermont 1 

 
.2 

 
 

Virginia 9 
 

2.0 
 

 
Washington 10 

 
2.2 

 
 

West Virginia 1 
 

.2 
 

 
Wisconsin 8 

 
1.7 

       Gender 
    

 
Female 461 

 
100.0 

 

      
(continued) 
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Ethnicity (Original) 
    

 
African American 67 

 
14.5 

 
 

American Indian or Alaskan Native 6 
 

1.3 
 

 
Asian or Pacific Islander 17 

 
3.7 

 
 

Caucasian 339 
 

73.5 
 

 
Hispanic 32 

 
6.9 

 
      Ethnicity 

    
 

African American 67 
 

14.5 
 

 
Hispanic/Other 55 

 
11.9 

 

 
Caucasian 339 

 
73.5 

       BMI 
    

 
Underweight 11 

 
2.4 

 
 

Normal 120 
 

26.4 
 

 
Overweight 130 

 
28.6 

 
 

Obese 193 
 

42.5 
 Note.  Frequencies not summing to N = 461 and percentages not summing to 100 reflect 

missing data. 
 
Intent to Change and Current Health Status 
 

Frequencies and percentages for the categorical dependent variables are displayed 

in Table 6.  The largest percentage of participants reported that he or she did not consume 

alcohol (43.0%).  Of the participants who reported consuming alcohol, the largest 

percentage reported consuming less than one drink weekly (27.1%).  Although a majority 

reported he or she did not smoke cigarettes (67.9%), nearly one-third of the participants 

were smokers.  Of the participants who did smoke, the largest percentage reported 

smoking 10 to 19 cigarettes daily (12.8%), followed by 1 to 9 (12.6%).  In addition, a 

majority of participants reported being in good health (46.9%), but nearly 41% reported 

average or worse health (40.9%).  In response to whether participants intended to make a 

change to improve his or her health, the largest percentage of participants reported he or 
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she recently made a healthy change (35.7%), followed by planning to make a healthy 

change in the next 30 days (30.9%).  In response to whether participants intended to 

change his or her exercise habits, the largest percentage of participants also reported he or 

she recently made a healthy change (37.1%), with the next highest percentage for 

planning to make a change in the next 30 days (34.9%).  However, the largest percentage 

of participants reported he or she were not interested in making a healthy change in his or 

her tobacco use (43.0%) or alcohol use (43.7%).  In addition, the largest percentage of 

participants reported he or she recently made a healthy change in weight management 

(38.8%) and stress (36.0%). 

Participants were also asked about his or her recent visits to a hospital.  The 

majority of participants reported he or she had not visited an emergency room in the past 

year (64.8%).  Of the participants who had visited an emergency room in the past year, 

the largest percentage reported having gone to the emergency room once (20.3%).  The 

largest percentage reported having a physician office visit four or more times in the past 

year (25.3%), followed by one visit (24.2 %).  A majority of participants reported he or 

she did not stay overnight at a hospital (79.8%) or visit a walk-in clinic (68.3%).  Finally, 

a majority of participants reported having a breast examination within the past year 

(59.3%), having a personal physician (87.4%), and having health insurance (88.1%).  

 

 

 

Table 6 
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Frequencies and Percentages for Categorical Dependent Variables 
    n %   
      Alcohol Consumption (Weekly) 

    
 

Do Not Drink 198 
 

43.0 
 

 
Less Than 1 Drink 125 

 
27.1 

 
 

1 to 3 Drinks 84 
 

18.2 
 

 
4 to 7 Drinks 36 

 
7.8 

 
 

8 to 14 Drinks 12 
 

2.6 
 

 
15 or More Drinks 6 

 
1.3 

       Tobacco Use (Daily) 
    

 
I Do Not Smoke Cigarettes 313 

 
67.9 

 
 

Less Than 1 Cigarette a Day 13 
 

2.8 
 

 
1 to 9 Cigarettes 58 

 
12.6 

 
 

10 to 19 Cigarettes 59 
 

12.8 
 

 
20 or More Cigarettes 18 

 
3.9 

       Health Status 
    

 
Poor 7 

 
1.5 

 
 

Below Average 44 
 

9.5 
 

 
Average 138 

 
29.9 

 
 

Good 216 
 

46.9 
 

 
Great 56 

 
12.1 

 IC - Change to Improve Health 
    

 
Not Interested in Making a Healthy Change 30 

 
6.5 

 
 

Will Make a Healthy Change (In 30 Days) 142 
 

30.9 
 

 
Recently Made a Healthy Change 164 

 
35.7 

 
 

Already Maintaining Healthy Habits 123 
 

26.8 
       IC - Change in Exercise 

    
 

Not Interested in Making a Healthy Change 33 
 

7.2 
 

 
Will Make a Healthy Change (In 30 Days) 159 

 
34.9 

 
 

Recently Made a Healthy Change 169 
 

37.1 
 

 
Already Maintaining Healthy Habits 95 

 
20.8 

       IC - Change in Tobacco Use 
    

 
Not Interested in Making a Healthy Change 192 

 
43.0 

 
 

Will Make a Healthy Change (In 30 Days) 40 
 

8.9 
 

 
Recently Made a Healthy Change 79 

 
17.7 

 
 

Already Maintaining Healthy Habits 136 
 

30.4 
       ( continued) 
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IC - Change in Weight Management 
    

 
Not Interested in Making a Healthy Change 50 

 
11.2 

 
 

Will Make a Healthy Change (In 30 Days) 130 
 

29.0 
 

 
Recently Made a Healthy Change 174 

 
38.8 

 
 

Already Maintaining Healthy Habits 94 
 

21.0 
       IC - Change in Stress 

    
 

Not Interested in Making a Healthy Change 51 
 

11.3 
 

 
Will Make a Healthy Change (In 30 Days) 115 

 
25.4 

 
 

Recently Made a Healthy Change 163 
 

36.0 
 

 
Already Maintaining Healthy Habits 124 

 
27.4 

       IC - Change in Alcohol Use 
    

 
Not Interested in Making a Healthy Change 195 

 
43.7 

 
 

Will Make a Healthy Change (In 30 Days) 30 
 

6.7 
 

 
Recently Made a Healthy Change 43 

 
9.6 

 
 

Already Maintaining Healthy Habits 178 
 

39.9 
       AH - Visited an Emergency Room (Original) 

    
 

None 297 
 

64.8 
 

 
1 Time 93 

 
20.3 

 
 

2 Times 41 
 

9.0 
 

 
3 Times 14 

 
3.1 

 
 

4 or More Times 13 
 

2.8 
       AH - Visited an Emergency Room (In the Past Year) 

    
 

None 297 
 

64.8 
 

 
1 Time 93 

 
20.3 

 
 

2 or more Times 68 
 

14.8 
       AH - Had a Physician Office Visit (In the Past Year) 

    
 

None 76 
 

16.6 
 

 
1 Time 111 

 
24.2 

 

 
2 Times 68 

 
14.8 

 
 

3 Times 88 
 

19.2 
 

 
4 or More Times 116 

 
25.3 

       AH - Overnight Hospital Stay (Original) 
    

 
None 364 

 
79.8 

 
 

1 Time 66 
 

14.5 
 

 
2 Times 15 

 
3.3 

 
 

3 Times 5 
 

1.1 
 ( continued) 
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4 or More Times 6 

 
1.3 

       AH - Overnight Hospital Stay 
    

 
No 364 

 
79.8 

 
 

Yes 92 
 

20.2 
       AH - Visited a Walk-In Clinic (Original) 

    
 

None 308 
 

68.3 
 

 
1 Time 85 

 
18.8 

 
 

2 Times 35 
 

7.8 
 

 
3 Times 10 

 
2.2 

 
 

4 or More Times 13 
 

2.9 
       AH - Visited a Walk-In Clinic 

    
 

No 308 
 

68.3 
 

 
Yes 143 

 
31.7 

       PH - Last Breast Examination 
    

 
Never 11 

 
2.4 

 
 

More Than 3 Years Ago 42 
 

9.1 
 

 
2 to 3 Years Ago 32 

 
7.0 

 
 

1 to 2 Years Ago 102 
 

22.2  

 
No 58 

 
12.6 

 
 

Yes 403 
 

87.4 
 

      Health Insurance 
    

 
No 55 

 
11.9 

 
 

Yes 406 
 

88.1 
 Note.  Frequencies not summing to N = 461 and percentages not summing to 100 reflect 

missing data. 
 

Exercise, Food Servings, Chronic Conditions, and Preventive Health 

Means and standard deviations for the continuous dependent variables are 

displayed in Table 7.  Participants spent between 0 and 720 minutes a week vigorously 

exercising (M = 67.28, SD = 89.83) and between 0 and 1,800 minutes a week lightly 

exercising (M = 112.01, SD = 170.46).  There were two questions related to the types of 

food servings consumed on a daily basis: primary and secondary.  Examples of primary 
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foods are fruits, vegetables, and protein (fish, poultry, and beans).  Examples of 

secondary foods are complex and simple carbohydrates, dairy, fried foods, red meats, 

fats, and desserts.  The number of servings of primary food participants consumed daily 

ranged from 0 to 18 (M = 6.32, SD = 2.97) and the number of servings of secondary food 

ranged from 0 to 36 (M = 8.23, SD = 5.30).  In addition, participants had between 0 and 

10 chronic conditions (M = 2.59, SD = 2.06).   

The survey had two questions related to preventive health: self and diagnostic.  

The Preventive Health Self (PH-self) question asked respondents about his or her daily 

life activity such as sleeping patterns, water consumption, and use of multi-vitamins.  The 

Preventive Health–Diagnostic (PH-diagnostic) question asked respondents about his or 

her medical behaviors such as last pap smear, breast exam, glaucoma testing, cholesterol 

screening, and several lab panels.  Participants scores on PH-self ranged from -2.80 to 

1.51 (M = .02, SD = 1.01) and scores on PH-diagnostic ranged from -2.22 to 4.47 (M = -

.01, SD = 1.00). 
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Table 7 
Means and Standard Deviations for Continuous Dependent Variables 
  N M SD Min Max   

       Vigorous Exercise (Minutes/Week) 458 67.28 89.83 .00 720.00 
 

       Light Exercise (Minutes/Week) 456 112.01 170.46 .00 1800.00 
 

       Number of Servings - Primary Food 
(Daily) 454 6.31 2.97 .00 18.00 

 
       Number of Servings - Secondary Food 
(Daily) 426 8.23 5.30 .00 36.00 

 
       Chronic Conditions (Number) 461 2.59 2.06 .00 10.00 

 
       PH - Self 441 .02 1.01 -2.80 1.51 

 
       PH - Diagnostic 441 -.01 1.00 -2.22 4.47 

 Note.  N not equal to 461 reflects missing data. 
 

Confirmatory factor analysis was conducted to assess a two factor structure for 

the preventive healthcare variables.  As displayed in Table 8, the proposed model 

displayed good fit, χ2 (8) = 12.852, p = .117, CFI = .978, TLI = .958, RMSEA = .037, 

with most of the items showing high standardized path weights.  Cronbach’s α however 

was not very high on either factor, pointing to low reliability. 
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Table 8 
Summary of Confirmatory Factor Analysis and Cronbach’s Alpha for Preventative 
Health Variables 

    Estimate SE p 

Standard 
Path 

Weight α   

        PH - Self  
    

.450 
 

 

PH - Drink at Least 8 Glasses of 
Water .686 .11 < .001 .656 

  

 

PH - Get At Least 6 to 8 Hours of 
Sleep .502 .09 < .001 .551 

  

 

PH - Take A Multivitamin 
Supplement .408 .09 < .001 .298 

  PH - Diagnostic  
    

.551 
 

 
PH - Vision/Glaucoma Testing .524 .07 < .001 .471 

  
 

PH - Lab Tests For Cholesterol .767 .08 < .001 .739 
  

 
PH - Blood Pressure Reading .301 .04 < .001 .521 

  χ2 (8) 12.85 
     P .117 
     

        CFI .978 
     TLI .958 
     RMSEA .037 
     SRMR .037 
      

Relationship between Demographic Variables 

Although not included in the original research questions, it is interesting to note 

the results revealed a significant relationship between age and ethnicity.  A one-way 

analysis of variance (ANOVA) test was conducted to determine if participant age differed 

by ethnicity.  As displayed in Table 9, results revealed a significant relationship, F (2, 

458) = 10.44, p < .001.  Tukey’s post hoc analyses revealed that participants who were 

Hispanic or from another ethnicity were significantly younger (M = 38.09, SD = 12.57) 
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than were African American (M = 43.63, SD = 11.82) and Caucasian (M = 46.04, SD = 

12.16) participants.  Results were confirmed with a non-parametric Kruskal–Wallis test. 

Table 9 
Means and Standard Deviations for Age by Ethnicity 
    N M   SD F p   

         Age  
    

10.44 < .001 
 

 
African American 67 43.63 

a 
11.82 

   
 

Hispanic/Other 55 38.09 
b 

12.57 
   

 

Caucasian 339 46.04 
a 

12.16 

   Note.  Kruskal-Wallis K = 18.51, p < .001. Means with different superscripts differ 
significantly, p < .05. 
 
Relationships between Demographic Variables and Dependent Variables 

A non-parametric Kruskal–Wallis test and a parametric one-way ANOVA were 

conducted to determine if the number of chronic conditions differed by ethnicity.  As 

displayed in Table 10, the Kruskal–Wallis test revealed a significant effect by ethnicity 

on the number of chronic conditions, χ2 (2) = 6.89, p = .032.  Follow-up Mann–Whitney 

U tests were conducted to evaluate the difference among the three groups.  The results 

indicated that Caucasian participants had a significantly greater numbers of chronic 

conditions (M = 2.72, SD = 2.12) compared to African American participants (M = 2.07, 

SD = 1.75).  However, the one-way ANOVA was only moderately significant, p = .051. 

 

 

 

 



                                                           

65 
 

Table 10 
Means and Standard Deviations for Chronic Conditions by Ethnicity 
    N M   SD F p   

         
Chronic Conditions (Number)  

    
3.00 .051 

 
 

African American 67 2.07 a 1.75 
   

 
Hispanic/Other 55 2.40 ab 1.95 

   
 

Caucasian 339 2.72 b 2.12 
   Note.  Kruskal-Wallis K = 6.89, p = .032. Means with different superscripts differ 

significantly, p < .05. 
 

Demographics and Intent to Change 

A one-way MANOVA was conducted to test for a multivariate effect of ethnicity 

by scores on intent to change health, exercise, tobacco use, weight management, stress, 

and alcohol use.  As displayed in Table 11, results failed to reveal a significant 

multivariate effect, p > .05; however, examination of the univariate effects revealed a 

significant difference on intent to change tobacco use scores, F (2, 419) = 4.45, p = .012, 

η2 = .021.  Tukey’s post hoc analyses revealed that Caucasian participants had 

significantly higher scores (M = 3.08, SD = 1.77) than did Hispanic/Other participants (M 

= 2.44, SD = 1.72).  When compared to other ethnicities in the study, Caucasian tobacco 

users felt he or she recently made improvements or he or she are already maintaining a 

healthy lifestyle in regards to tobacco use.  

Examination of the univariate effects also revealed a significant difference on 

intent to change alcohol use, F (2, 419) = 5.91, p = .003, η2 = .027.  Tukey’s post hoc 

analyses revealed that Caucasian participants had significantly higher scores (M = 3.21, 

SD = 1.87) than did African American (M = 2.54, SD = 1.79) and Hispanic/Other (M = 
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2.48, SD = 1.76) participants.  The higher survey score indicate that Caucasian alcohol 

users felt he or she have already recently made improvements or he or she are already 

sustaining a healthy lifestyle in regards to alcohol consumption.  The African American 

and Hispanic/Other ethnicity groups in the survey indicated he or she are contemplating a 

healthy change.   

Results did not yield a significant effect of ethnicity on intent to change health, 

exercise, weight management, or stress scores, p > .05, indicating relatively equivalent 

scores across differing levels of ethnicity.  Kruskal–Wallis tests were used to confirm the 

results. 

Table 11 
 
Means and Standard Deviations for Intent to Change Variables 

    N M   SD F p   

         IC - Change to Improve Health 
    

.15 .858 
 

 
African American 63 3.79 

 
.95 

   
 

Hispanic/Other 50 3.70 
 

.95 
   

 
Caucasian 309 3.79 

 
1.09 

            IC - Change in Exercise 
    

.96 .384 
 

 
African American 63 3.83 

 
.85 

   
 

Hispanic/Other 50 3.62 
 

.90 
   

 
Caucasian 309 3.63 

 
1.09 

   
         IC - Change in Tobacco Use 

    
4.45 .012 

 
 

African American 63 2.57 ab 1.70 
   

 
Hispanic/Other 50 2.44 b 1.72 

   
 

Caucasian 309 3.08 a 1.77 
    

IC - Change in Weight 
Management 

    
.15 .859 

 
 

African American 63 3.54 
 

1.23 
   

(continued ) 
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Hispanic/Other 50 3.56 

 
1.05 

   
 

Caucasian 309 3.62 
 

1.17 
   

         IC - Change in Stress 
    

.36 .695 
 

 
African American 63 3.70 

 
1.23 

   
 

Hispanic/Other 50 3.56 
 

1.33 
   

 
Caucasian 309 3.72 

 
1.20 

   
         IC - Change in Alcohol Use 

    
5.91 .003 

 
 

African American 63 2.54 a 1.79 
   

 
Hispanic/Other 50 2.48 a 1.76 

   
 

Caucasian 309 3.21 b 1.87 
   Note.  Multivariate F (12, 826) = 1.43, p = .146, η2

p = .020.  Means with different 
superscripts differ significantly, p < .05. 
 
Demographics and Access to Healthcare 

A one-way MANOVA was conducted to test for a multivariate effect of ethnicity 

by scores on visits to an emergency room, physician office visit, overnight hospital stay, 

and visited a walk-in clinic, yielding a significant effect, F (8, 876) = 3.78, p < .001, η2 = 

.033 (see Table 12).  Examination of the univariate effects revealed a significant 

difference on the number of visits to an emergency room, F (2, 441) = 7.60, p = .001, η2 

= .033.  Tukey’s post hoc analyses revealed that African American participants had 

significantly higher number of visits (M = 2.00, SD = 1.21) than Caucasian participants 

(M = 1.49, SD = .88).  Examination of the univariate effects also revealed a significant 

difference on the number of visits to a walk-in clinic, F (2, 441) = 4.84, p = .008, η2 = 

.021.  Tukey’s post hoc analyses revealed that African American participants had 

significantly higher number of visits (M = 1.84, SD = 1.12) than did Caucasian 

participants (M = 1.45, SD = .88).  Hence, African American participants had a 
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significantly greater number of emergency room visits and visits to a walk-in clinic when 

compared with Caucasian participants. Results did not yield a significant effect of 

ethnicity on physician office visit and overnight hospital stay, p > .05, indicating 

relatively equivalent scores across differing levels of ethnicity.  Kruskal–Wallis tests 

were used to confirm the results. 

 
Table 12 
Means and Standard Deviations for Accessing Healthcare Variables 
    N M   SD F p   

    
 

    AH - Visited an Emergency Room 
  

 

 
7.60 .001 

 
 

African American 64 2.00 a 1.21 
   

 
Hispanic/Other 53 1.62 ab 1.10 

   
 

Caucasian 327 1.49 b .88 
       

 
    AH - Had a Physician Office Visit 

(In the Past Year) 
  

 

 
1.28 .280 

 
 

African American 64 2.86  1.39 
   

 
Hispanic/Other 53 3.06  1.50 

   
 

Caucasian 327 3.17  1.46 
       

 
    AH - Overnight Hospital Stay 

  

 

 
.43 .650 

 
 

African American 64 1.38  .79 
   

 
Hispanic/Other 53 1.30  .72 

   
 

Caucasian 327 1.28  .70 
       

 
    AH - Visited a Walk-In Clinic 

  

 

 
4.84 .008 

 
 

African American 64 1.84 a 1.12 
   

 
Hispanic/Other 53 1.57 ab .99 

   
 

Caucasian 327 1.45 b .88 
   Note.  Multivariate F (8, 874) = 3.84, p < .001, η2

p = .034.  Means with different 
superscripts differ significantly, p < .05. 
 
Age by Personal Physician, and Having Health Insurance 

An independent samples t-test was conducted to compare the means of 

participants who had a personal physician to the means of participants who did not have a 
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personal physician on age.  Results revealed that participant age did not differ by whether 

or not he or she had a personal physician, p > .05.  An independent samples t-test was 

also conducted to compare the means of participants who had health insurance to the 

means of participants who did not have health insurance.  As displayed in Table 13, 

results revealed that participants with health insurance were significantly older (M = 

45.17, SD = 12.25) than were participants without health insurance (M = 41.60, SD = 

13.24), t (459) = -2.01, p = .045.  Results were confirmed with non-parametric Mann–

Whitney U tests. 

Table 13 
Means and Standard Deviations for Age by Personal Physician and Health Insurance 
    n M SD t p   
         Personal Physician 

    
1.58 .116 

 
 

No 58 
 

42.34 13.09 
   

 
Yes 403 

 
45.09 12.29 

   
         Health Insurance 

    
2.01 .045 

 
 

No 55 
 

41.60 13.24 
   

 
Yes 406 

 
45.17 12.25 

    

Non-parametric Spearman’s correlation was conducted to examine the 

relationship between the categorical dependent variables and age.  As displayed in Table 

14, younger participants were associated with a greater number of servings of secondary 

food per day (ρ = -.310), a greater number of minutes of vigorous exercise per week (ρ = 

-.230), more alcohol consumption per week (ρ = -.099), better health status (ρ = -.146), 

more visits to the emergency room (ρ = -.121), and more visits to walk-in clinics (ρ = -

.177), p < .05.  However, older participants were associated with a greater number of 
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chronic conditions (ρ = .286), higher scores on change to improve health (ρ = .105), 

higher scores on intent to change in stress (ρ = .111), and higher scores on preventative 

healthcare for oneself (ρ = .117), p < .05. 

Table 14 
 
Spearman’s Correlations for Behavior, Intent to Change, Accessing Healthcare, and 
Preventive Healthcare Variables 
  Age   
    Number of Servings - Primary Food (Daily) -.030 

      Number of Servings - Secondary Food (Daily) -.310 ** 
     Vigorous Exercise (Minutes/Week) -.230 ** 
      Light Exercise (Minutes/Week) -.075 

      Alcohol Consumption (Weekly) -.099 * 
     Tobacco Use (Daily) -.032 

      Health Status -.146 ** 
     Chronic Conditions (Number) .286 ** 
     IC - Change to Improve Health .105 * 
     IC - Change in Exercise .041 

      IC - Change in Tobacco Use -.018 
      IC - Change in Weight Management .083 
      IC - Change in Stress .111 * 

     IC - Change in Alcohol Use -.034 
      AH - Visited an Emergency Room -.121 ** 

 AH - Had a Physician Office Visit (In the Past Year) .074 
      AH - Overnight Hospital Stay -.009 
      AH - Visited a Walk-In Clinic -.177 ** 

     PH - Last Breast Examination .050 
      PH - Self .117 * 

     PH - Diagnostic .017 
  Note.  *p < .05, **p < .01. 
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Alcohol Consumption and Tobacco Use 

Crosstabulations with Pearson’s chi-square and Cramer’s V were conducted to 

examine the relationships between intent to change and levels of alcohol and tobacco 

consumption.  As shown in Tables 15 and 16, there is an obvious relationship in both 

cases between intent and no consumption of tobacco and no consumption of alcohol.  

When testing the relationships between consumption and intent, individuals who did not 

drink and those who did not smoke or smoked less than one cigarette a day were removed 

from the analyses.  No significant relationship was then observed between level of 

tobacco use and intent to change tobacco use, χ2 (3) = 6.26, p = .100.  However, a 

significant relationship was evident between level of alcohol consumption and intention 

to change, χ2 (6) = 43.156, p < .001, Cramer’s V = .289.  A smaller proportion of 

participants who had less than 1 drink a week mentioned an intent to make a healthy 

change in the next 30 days (2.4%) than did those who had 1 to 3 drinks (13.3%) or 4 or 

more drinks (23.1%) a week. 
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Table 15 
Frequencies and Percentages Tobacco Use (Daily) by IC- Change in Tobacco Use 

  
     Tobacco Use (Daily) 

 

  

   Do Not 
  Smoke/Less 

   Than 1 
   Cigarette 

 

   1–9 
   Cigarettes 

 
  10 or More 

     n %   n %   N %   
              IC - Change in Tobacco Use 

            

 

Not Interested in Making a 
Healthy Change 

162  51.6  9  15.5  21  28.0 

 

 

Will Make a Healthy Change (in 
30 Days) 

10  3.2  14  24.1  16  21.3 

 

 

Recently Made a Healthy 
Change 

12  3.8  30  51.7  37  49.3 

 

 

Already Maintaining Healthy 
Habits 

130  41.4  5  8.6  1  1.3 

 Note.  χ2 (3) = 6.26, p < .100. 
 
Table 16 

Frequencies and Percentages Alcohol Consumption (Weekly) by IC- Change in Alcohol Use 

  
   Alcohol Consumption (Weekly) 

 

  

   Do Not 
   Drink 

 

  Less Than 
  1 Drink 

 
1–3 Drinks 

 

  4 Drinks 
  or More 

     n %   n %   n %   N %   
                  IC - Change in 
Alcohol Use 

                

 

Not Interested in 
Making a Healthy 
Change 

114  60.6  42  34.1  23  27.7  16  30.8 

 

 

Will Make a 
Healthy Change 
(in 30 Days) 

4  2.1  3  2.4  11  13.3  12  23.1 

 

 

Recently Made a 
Healthy Change 

3  1.6  8  6.5  18  21.7  14  26.9 

 

 

Already 
Maintaining 
Healthy Habits 

67  35.6  70  56.9  31  37.3  10  19.2 

 Note.  χ2 (6) = 43.16, p < .001. 
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Primary Analyses 

The goals of the primary research questions were to examine the relationship 

between BMI and the demographic variables and to determine if BMI is a significant 

predictor of the dependent variables.  To further determine the differences between 

participants with a BMI in the obesity range and those with a BMI in the normal range, 

several ordinal regressions were conducted to predict light and vigorous exercise, alcohol 

consumption, tobacco use, and health status using BMI and other potential covariates.  

The following null hypotheses were: 

1) BMI will be neither predictive nor protective of intent to change on self-reported 

behavior of diet and nutrition, exercise, tobacco use, weight management, stress 

management, and alcohol use. 

2) The descriptive variables of age, gender, race/ethnicity, interest in education 

classes, interest in health services, having a personal physician, and having health 

insurance will be neither predictive of nor protective of obesity as measured by 

BMI. 

Age on BMI  

To examine if BMI was associated with age, Pearson’s product-moment 

correlations were conducted to examine the relationships between age and BMI.  As 

displayed in Table 17, older participants were associated with higher BMI scores (r = 

.124, p = .008). 
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Table 17 
Pearson’s Product Moment Correlations for Age and BMI. 
 
  Age   

    BMI .124 ** 
 Note.  *p < .05, **p < .01. 

 
Race/Ethnicity on BMI 

To examine if BMI was associated with ethnicity, a one-way ANOVA test was 

conducted to determine if participant BMI differed by ethnicity.  As displayed in Table 

18, participant BMI scores did not differ by ethnicity, p > .05.  A Kruskal–Wallis test was 

used to confirm the results. 

Table 18 
Means and Standard Deviations for BMI by Ethnicity 
 
    N M   SD F p   

         BMI  
    

1.34 .263 
 

 
African American 64 31.12 

 
8.32 

   
 

Hispanic/Other 54 30.02 
 

9.89 
   

 
Caucasian 336 29.43 

 
7.18 

   Note.  Kruskal-Wallis K = 2.18, p = .337. Means with different superscripts differ 
significantly, p < .05. 
 
Personal Physician on BMI 

To determine the differences between participants with a BMI in the obesity range 

and participants with a BMI in the normal range, two logistic regressions were conducted 

to predict personal physician and health insurance using BMI and other potential 

covariates.  As displayed in Table 19, the overall model predicting the use of a personal 

physician was not significant, p > .05.  Although the overall model was not significant, 
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BMI was a significant predictor of whether or not participants had a personal physician, p 

= .030, and had an odds ratio of 2.054.  Obese participants were two times as likely to 

have a personal physician compared to underweight/normal participants.   

Having Health Insurance on BMI 

In addition, the overall model predicting health insurance also was not significant, 

p > .05.  Although the overall model was not significant, age was a significant predictor 

of whether or not participants had health insurance, p = .029, and had an odds ratio of 

1.026.  Older participants were more likely to have health insurance.  However, BMI was 

not a significant predictor of health insurance, p > .05. 

Table 19 
Summary of Logistic Regression Models Predicting Personal Physician and Health 
Insurance Using BMI and Other Covariates 

 
Model 1 Model 2 

   OR (p) OR (p)   
    BMI - Overweight 1.858 .825 

 
 

(.087) (.633) 
 

    BMI - Obese 2.054 .599 
 

 
(.030) (.160) 

     Age 
 

1.026 
 

  
(.029) 

         
χ² (df) 5.32 (2) 6.11 (3) 

 P .070 .107 
 Nagelkerke’s R² .022 .026 
  

BMI on Exercise 

As displayed in Table 20, the overall model predicting light exercise was not 

significant, p > .05.  Although the overall model was not significant, having an obese 
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BMI was a significant predictor of light exercise, p = .024.  Obese participants were less 

likely to engage in light exercise than were underweight/normal participants.  In addition, 

the overall model predicting vigorous exercise was significant, χ2 (3) = 25.85, p < .001, 

Nagelkerke R2 = .060.  Light exercise and vigorous exercise were continuous variables 

that were segmented for analyses.  These two variables were separated into thresholds 

(groupings) based on the number of minutes that respondents reported for exercise.  For 

light exercise, participants in threshold 1 did 1 to 30 minutes of light exercise per week 

(N=76).  Light exercise in threshold 2 was 31 to 60 minutes per week (N=99), threshold 3 

was 61 to 140 minutes per week (N=108), and threshold 4 was 141 to 2,400 minutes per 

week (N=108).  There were 58 participants who responded he or she did not engage in 

light exercise.   

For vigorous exercise, participants in threshold 1 exercised between 1 to 35 

minutes per week (N=90), threshold 2 was 36 to 90 minutes per week (N=119), threshold 

3 was 91 to 960 minutes (N=103).  There were 139 participants who responded he or she 

did not engage in vigorous exercise. 

Age was a significant predictor, p < .001, indicating that older participants were 

less likely to engage in higher levels of vigorous exercise.  Results also revealed that the 

overall model predicting health status was significant, χ2 (3) = 45.70, p < .001, 

Nagelkerke R2 = .105.  BMI levels and age were both significant predictors, p < .05.  

Obese participants were less likely to be in better health than were underweight/normal 

participants.    
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BMI and Tobacco Use or Alcohol Use 

BMI was not a significant predictor of weekly alcohol consumption or daily 

tobacco use, p > .05.  Alcohol consumption was also separated into groupings 

(thresholds).  There were 195 participants who reported he or she do not drink alcohol at 

all.  In threshold 1, participants responded that he or she drank less than one alcoholic 

drink on a weekly basis, threshold 2 participants consumed between 1-3 drinks weekly, 

and threshold 3 participants consumed 4 or more drinks on a weekly basis.   

Tobacco use was also asked as a continuum where participants reported his or her 

daily use of tobacco products.  There were participants who do not smoke or smoke less 

than 1 cigarette per day (N=322).  Threshold 1 were participants who smoke between 1 – 

9 cigarettes per day (N=57).  Threshold 2 were participants who smoke 10 or more 

cigarettes per day (N=75). 

Participants also responded to survey questions about his or her health status.  The 

different choices for health status were poor/below average (N=50), average (N=137), 

good (N=212), and great (N=55).  There were 7 participants who did not respond. 
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Table 20 
Summary of Ordinal Regression Model Predicting Light Exercise, Vigorous Exercise, 
Alcohol Consumption, Tobacco Use, and Health Status Using BMI and Other Covariates 

 

Ex - 
Light 

Exercise 

Ex - 
Vigorous 
Exercise 

Alcohol 
Consumption 

Tobacco 
Use 

Health 
Status 

 
  

Estimate 
(p) 

Estimate 
(p) 

Estimate 
(p) 

Estimate 
(p) 

Estimate 
(p)   

       Threshold 1 -2.512 -2.344 -.943 .759 -3.637 
 

 
(< .001) (< .001) (.006) (.057) (< .001) 

 
       Threshold 2 -1.451 -1.469 .215 1.487 -1.801 

 
 

(< .001) (< .001) (.528) (< .001) (< .001) 
 

       Threshold 3 -.515 -.245 1.402 
 

.700 
 

 
(.121) (.465) (< .001) 

 
(.049) 

        Threshold 4 .571 
     

 
(.086) 

            
BMI – Overweight -.168 -.029 .160 .067 -.253 

 (.449) (.899) (.476) (.802) (.285) 
        BMI - Obese -.464 -.346 -.332 .011 -1.186 
 

 
(.024) (.095) (.116) (.963) (< .001) 

 
       Age -.008 -.030 -.013 -.004 -.019 

 
 

(.265) (< .001) (.075) (.670) (.010)  
       χ² (df) 520.28 

(513) 
424.29 

(384) 
414.25 

(384) 
279.37 

(255) 
354.13 

(384) 
 P .402 .076 .138 .141 .861 
 Nagelkerke’s R² .018 .060 .024 .001 .105 
 Note.  Estimates of the threshold parameters, which connect the ordinal dependent variable to 

some latent continuous variable, are also displayed in Table 17.  While these parameters are 
necessary for estimation purposes, he or she bear no particular meaning as it relates to the 
research.  (Argresti, 2002, Ch. 7). 

BMI and Intent to Change 

Several ordinal regressions were also conducted to predict the intent to change 

variables and whether participants had a physician office visit using BMI and other 
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potential covariates.  As displayed in Table 19, the overall model predicting intent to 

improve health was significant, χ2 (3) = 8.36, p = .039, Nagelkerke R2 = .020.  Only age 

was a significant predictor, p = .017, indicating that older participants showed more 

intention to improve his or her health.   Response from participants in regards to his or 

her intent to improve health was separated into different thresholds.  There were 30 

participants who reported he or she were not interested in making a healthy change.  

Threshold 1 were respondents who reported he or she will make a healthy change in 30 

days (N=140).  Threshold 2 were respondents who reported he or she recently made a 

healthy change (N=162). Threshold 3 were respondents who reported he or she were 

already maintaining healthy habits (N=120). 

The overall model predicting change in exercise was also significant, χ2 (3) = 

9.62, p = .022, Nagelkerke R2 = .023.  BMI level was the only significant predictor, p = 

.017, indicating that obese participants were less likely to show more intention to exercise 

than were underweight/normal participants.  The response from participants about his or 

her intent to change exercise behaviors were separated into three thresholds.  There were 

33 participants who reported he or she were not interested in making a healthy change.  

Threshold 1 were respondents who reported he or she will make a healthy change in 30 

days (N=156).  Threshold 2 were respondents who reported he or she recently made a 

healthy change (N=169). Threshold 3 were respondents who reported he or she were 

already maintaining healthy habits (N=91). 

In addition, although the overall model predicting intent to change weight 

management was not significant, age was a significant predictor, p = .049.  Older 
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participants were more likely to show intention for changing his or her weight.  

Therefore, BMI level was not a significant predictor of intent to improve health or weight 

management, p > .05.  The response from participants about his or her intent to change 

weight management behaviors were separated into three thresholds.  There were 50 

participants who reported he or she were not interested in making a healthy change.  

Threshold 1 were respondents who reported he or she will make a healthy change in 30 

days (N=128).  Threshold 2 were respondents who reported he or she recently made a 

healthy change (N=172). Threshold 3 were respondents who reported he or she were 

already maintaining healthy habits (N=91). 

The overall model predicting physician office visit was significant, χ2 (3) = 10.40, 

p = .015, Nagelkerke R2 = .024.  BMI level was the only significant predictor, p = .007, 

indicating that obese participants were more likely to have had a physician office visit in 

the past year compared to underweight/normal participants.  The response from 

participants about the number of times he or she had a physician office visit within the 

past year was separated into four thresholds.  There were 76 participants who reported he 

or she had zero physician office visits.  Threshold 1 were respondents who reported he or 

she had one physician office visit within the past year (N=110).  Threshold 2 were 

respondents who reported he or she had two physician office visits (N=67). Threshold 3 

were respondents who reported he or she had three physician office visits (N=84).  

Threshold 4 was respondents who reported four or more physician office visits within the 

last year. 
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Table 21 
Summary of Ordinal Regression Model Predicting IC - Change to Improve Health, IC - 
Change in Exercise, IC - Change in Weight Management, and AH - Had a Physician 
Office Visit Using BMI and Other Covariates 

 

IC - Change 
to Improve 

Health 

IC - Change 
in Exercise 

IC - Change 
in Weight 

Management 

AH - 
Physician 

Office Visit 
 

  
Estimate 

(p) 
Estimate 

(p) 
Estimate 

(p) 
Estimate 

(p)   
      Threshold 1 -2.146 -2.461 -1.696 -1.007 

 
 

(< .001) (< .001) (< .001) (.003) 
       Threshold 2 .001 -.230 -.024 .250 
 

 
(.998) (.502) (.944) (.449) 

       Threshold 3 1.556 1.491 1.745 .858 
 

 
(< .001) (< .001) (< .001) (.010) 

       Threshold 4 
   

1.707 
 

    
(< .001) 

       BMI - Overweight -.144 -.141 -.182 .174 
 

 
(.527) (.538) (.427) (.430) 

       BMI - Obese -.405 -.592 -.412 .548 
 

 
(.054) (.006) (.054) (.007) 

       Age .017 .009 .014 .007 
 

 
(.017) (.201) (.049) (.282) 

       χ² (df) 481.22 (384) 473.23 (384) 470.44 (375) 553.14 (513) 
 p .001 .001 .001 .107 
 Nagelkerke’s R² .020 .023 .015 .024 
 Note.  Estimates of the threshold parameters, which connect the ordinal dependent variable to some latent 

continuous variable, are also displayed in Table 18.  While these parameters are necessary for estimation 
purposes, he or she bear no particular meaning as it relates to the research.  (Argresti, 2002, Ch. 7). 
 
BMI on Chronic Conditions 

Finally, to determine the differences between participants with a BMI in the 

obesity range and participants with a BMI in the normal range, two multiple linear 

regressions were conducted to predict number of chronic conditions and PH-diagnostic 
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scores using BMI and other potential covariates.  As displayed in Table 21, the overall 

model predicting number of chronic conditions was significant, F (3, 450) = 17.98, p < 

.001, and accounted for 33.0% of the variance.  Obese participants were associated with a 

higher number of chronic conditions, Beta = .204, p < .001.   

Results also indicated that BMI level and age were significant predictors of 

chronic conditions.  Older participants were associated with a higher number of chronic 

conditions, Beta = .246, p < .001.  The overall model predicting PH-diagnostic scores 

was not significant, p > .05; however, BMI level was a significant predictor of PH-

diagnostic.  Participants with obese BMI scores were associated with lower scores on PH-

diagnostic, Beta = -.115, p = .047. 

 
Table 22 
Summary of Multiple Regression Model Predicting Number of Chronic Condition and 
PH - Diagnostic using BMI and Other Covariates 

 
Model 1 Model 2 

   Beta Beta   
    BMI - Overweight .057 .015 

 
 

[.286] [.799] 
     BMI - Obese .204 -.115 
 

 
[< .001] [.047] 

 Age .246 .063 
 

 
[< .001] [.195] 

     F 17.975 2.450 
 p < .001 .063 
 R² .107 .017 
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Research Questions 

Research Question # 3: Which health education classes/programs did participants select 

most frequently as one he or she would attend if offered? 

Descriptive statistics were conducted to determine which health education 

classes/programs participants would select most if offered.  Frequencies and percentages 

for the health education classes were calculated.  As displayed in Table 18, the majority 

of participants reported that he or she would attend an exercise class (52.5%).  However, 

the majority of participants also reported that he or she would not attend smoking 

cessation (87.0%), stress management (65.9%), weight management or nutrition (52.7%), 

blood pressure or cholesterol management (84.6%), diabetes education and support group 

(90.0%), or oncology support classes (97.6%).   

Table 23 
Frequencies and Percentages for Willingness to Attend Different Health Education 
Classes 
    n %   

      EC - Exercise Class 
    

 
Would Not Attend 219 

 
47.5 

 
 

Would Attend 242 
 

52.5 
       EC - Smoking Cessation Class 

    
 

Would Not Attend 401 
 

87.0 
 

 
Would Attend 60 

 
13.0 

       EC - Stress Management Class 
    

 
Would Not Attend 304 

 
65.9 

 
 

Would Attend 157 
 

34.1 
       EC - Weight Management or Nutrition Class 

    
 

Would Not Attend 243 
 

52.7 
 

 
Would Attend 218 

 
47.3  

 
 

  
 

 
( continued) 



                                                           

84 
 

EC - Blood Pressure or Cholesterol Management Class             

 
Would Not Attend 390 

 
84.6 

 
 

Would Attend 71 
 

15.4 
       EC - Diabetes Education and Support Group Class 

    
 

Would Not Attend 415 
 

90.0 
 

 
Would Attend 46 

 
10.0 

       EC - Oncology Support Group Class 
    

 
Would Not Attend 450 

 
97.6 

 
 

Would Attend 11 
 

2.4 
       EC - None of the Above Classes 

    
 

Did Not Select “None of the Above” 339 
 

73.5 
 

 
Selected “None of the Above” 122 

 
26.5 

  
Research Question #4:  Which health topics/services were of greatest interest to 

participants?   

To determine which health topics/services were of greatest interest to participants, 

frequencies and percentages were calculated for the health topics.  As displayed in Table 

21, the majority of participants were interested in women’s health services (57.7%).  

However, a majority of participants were not interested in other health topics/services, 

with percentages ranging from 72.7% to 96.7%.  The high percentage of not interested 

responses indicates these courses are not the right topics for this employee group. 

Table 24 
Frequencies and Percentages for Interest in Different Health Topics/Service 
    n %   

      HT - Heart and Vascular Health Services 
    

 
Not Interested 377 

 
81.8 

 
 

Interested 84 
 

18.2 
       HT - Women’s Health Services 

    
 

Not Interested 195 
 

42.3 
 

 
Interested 266 

 
57.7 

     
 

 
( continued) 
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HT - Caregiving and Retirement Services 
    

 
Not Interested 387 

 
83.9 

 
 

Interested 74 
 

16.1 
       HT - Cancer Prevention Services 

    
 

Not Interested 400 
 

86.8 
 

 
Interested 61 

 
13.2 

       HT - Cancer Detection and Treatment Services 
    

 
Not Interested 417 

 
90.5 

 
 

Interested 44 
 

9.5 
       HT - Bone and Joint Care Services 

    
 

Not Interested 348 
 

75.5 
 

 
Interested 113 

 
24.5 

       HT - Men’s Health Services 
    

 
Not Interested 437 

 
94.8 

 
 

Interested 24 
 

5.2 
       HT - Obesity Services 

    
 

Not Interested 344 
 

74.6 
 

 
Interested 117 

 
25.4 

       HT - Orthopedic Services 
    

 
Not Interested 423 

 
91.8 

 
 

Interested 38 
 

8.2 
       HT - Sleep Disorder Services 

    
 

Not Interested 358 
 

77.7 
 

 
Interested 103 

 
22.3 

       HT - Pulmonary Rehabilitation Services 
    

 
Not Interested 449 

 
97.4 

 
 

Interested 12 
 

2.6 
       HT - Diabetes Treatment and Education Services 

    
 

Not Interested 414 
 

89.8 
 

 
Interested 47 

 
10.2 

       HT - Heartburn/Reflux Disease Services 
    

 
Not Interested 398 

 
86.3 

 
 

Interested 63 
 

13.7 
       HT - Pediatric Services 

    
 

Not Interested 425 
 

92.2 
 ( continued) 
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Interested 36 

 
7.8 

       HT - Wound Care Management Services 
    

 
Not Interested 440 

 
95.4 

 
 

Interested 21 
 

4.6 
       HT - Pain Management Services 

    
 

Not Interested 371 
 

80.5 
 

 
Interested 90 

 
19.5 

       HT - Nutrition Services 
    

 
Not Interested 335 

 
72.7 

 
 

Interested 126 
 

27.3 
       HT - Breast Disease Services 

    
 

Not Interested 433 
 

93.9 
 

 
Interested 28 

 
6.1 

       HT - Menopause Services 
    

 
Not Interested 387 

 
83.9 

 
 

Interested 74 
 

16.1 
       HT - Obstetric Services 

    
 

Not Interested 446 
 

96.7 
 

 
Interested 15 

 
3.3 

       HT - Osteoporosis Services 
    

 
Not Interested 428 

 
92.8 

 
 

Interested 33 
 

7.2 
       HT - None of the Above Services 

    
 

Did Not Select “None of the Above” 370 
 

80.3 
 

 
Selected “None of the Above” 91 

 
19.7 

  

Summary of Findings 

The results revealed that BMI was associated with age but not ethnicity.  In 

addition, having an obese BMI level was a significant predictor of light exercise, health 

status, intention to exercise more, physician office visit, number of chronic conditions, 

PH-diagnostic scores, and whether or not participants had a personal physician.  

Although a majority of participants reported he or she would attend an exercise class and 
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were interested in women’s health services, the remaining courses and health topics were 

of minimal interest to the participants.  Further examinations of potential explanations of 

these results are discussed in the following chapter.  

 

 

 

 

 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 



                                                           

88 
 

 

CHAPTER V 

SUMMARY, DISCUSSION, AND RECOMMENDATIONS 

 The data for this study were collected as part of an annual health assessment of 

employees working within a large hospital system. Data included vital signs and blood 

panels as well as health risk behaviors such as exercise, caloric intake, and substance use.  

This study used secondary data that were collected company-wide from 170 hospital sites 

throughout the nation during the 2014 annual employee health benefits and insurance 

enrollment process.  From the full database of over 20,000 employee participants across 

the United States, Human Resources allowed release of randomly chosen 500 fully 

completed surveys for analysis in this research.  

 A primary goal of this study was to examine the relationship between BMI and 

intent to change on self-reported behaviors of diet and nutrition, exercise, tobacco use, 

weight management, stress management, and alcohol use. The second primary goal was 

to evaluate whether the descriptive variables had an effect on obesity as measured by 

BMI. The secondary purpose of this study was to determine participant interest in various 

health education classes and services. 

 The population surveyed is English speaking employees of Healthcare 

Corporations of America (HCA).  Surveys were checked for completion rates and only 

surveys with 100% completeness were included.   The 500 fully answered and completed 

surveys were de-identified to serve as the data set.  The responses were from male and 

female adults all across the nation.  The majority of responses were in Florida (8.2%) 
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followed by Ohio (6.3%) and Pennsylvania (6.3%).  Ethnicity was originally captured in 

five categories of Caucasian (73.5%), African American (14.5%), Hispanic (6.9%), 

American Indian or Alaskan Native (1.3%), and Asian or Pacific Islander (3.7%). The 

ethnicities were re-coded into three groups: Caucasian (73.5%), African American 

(14.5%), and Hispanic/Other (11.9%).  Due to the small quantity of male respondents 

(N=39), only female responses (N=461) were used for data analysis in this research 

study.  

Summary of Findings 

The study measured BMI in four categories: underweight, normal, overweight, 

and obese.  BMI scores ranged from 14.35 to 60.53 with a mean score of 30 and the 

largest percentages of participants were in the obese category (41.9%). The participants’ 

ages were between 15 and 66 years of age with an average of 45 years. The results 

indicated that older participants were more likely to have higher BMI scores. 

Race/ethnicity was measured in three categories: Caucasian (73.5%), African American 

(14.5%), and Hispanic/Other (11.9%).  Participants who were Hispanic/Other were 

significantly younger than African American and Caucasian participants.   

Although no significant difference was found between age groups on use of 

personal physician, participants with health insurance were significantly older. Younger 

participants reported a higher number of servings of secondary food per day, greater 

number of minutes of vigorous exercise per week, more alcohol consumption per week, 

better health status, more visits to the emergency room, and more visits to a walk-in 

clinic. Older participants had a greater number of chronic conditions, higher scores on 
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intent to change to improve health, higher scores on intent to change on stress 

management, and higher scores on preventive healthcare for self. 

Caucasian participants had a significantly higher number of chronic conditions 

when compared with African American participants. African American participants had 

significantly higher scores than Hispanic/Other and Caucasian participants on visits to the 

emergency room and also had significantly higher scores than Caucasians on reported 

visits to a walk-in clinic. The results revealed a significant difference between groups 

based on race/ethnicity and intent to change tobacco and alcohol use. Hispanic 

participants were less likely to report an intent to change tobacco use when compared 

with Caucasian participants. BMI was not a significant predictor of a participant’s intent 

to change tobacco use. A majority of participants responded he or she do not use tobacco 

(68%) followed by those who smoke 1-19 cigarettes per day (24%).  When answering the 

question regarding intent to change tobacco use, 43% of participants reported he or she 

were not interested in making a healthy change and 30% stated he or she were already 

maintaining healthy habits regarding tobacco use. Caucasian participants had 

significantly higher scores than African American and Hispanic/Other participants on 

intent to change alcohol use. The highest proportion of participants were not interested in 

making a healthy change (44%) followed by those participants who were already 

maintaining healthy habits regarding alcohol use (40%). 

Participants with a BMI in the obese range had lower scores on preventive health 

(diagnostic tests), poorer health status, higher number of chronic conditions, and were 

more likely to have a personal physician and visited the physician within the past year. 
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Obese participants were also less likely to engage in light exercise and less likely to 

report an intent to change exercise habits when compared with participants who had a 

BMI below the obese threshold. Of the participants (n=456) who responded to this 

question, 72% recently made a change or were planning to make a change in exercise 

activity within 30 days. 

 Older participants were more likely to report intent to change his or her weight 

management.  The highest proportion of participants stated he or she recently made a 

healthy change in weight management (39%), followed by participants who will make a 

healthy change in 30 days (29%). Older participants were also more likely to report an 

intent to change stress management. The highest proportion of participants reported 

recently making a healthy change in stress management (36%) followed by those who 

plan to make a healthy change within 30 days (25%).  

Although a majority of participants indicated he or she are interested in attending 

a worksite health education class, the responses on interest in specific courses revealed 

conflicting results. The only course that received a majority interest in attending is an 

exercise class (52.5%), with a near majority interest in attending a weight management or 

nutrition course (47.3%). Of the remaining options, an overwhelming majority of 

participants reported no interest in attending courses for smoking cessation (87%), stress 

management (66%), blood pressure or cholesterol management (84.6%), diabetes 

education (90%), diabetes support group (97%), or oncology classes (97.6%). When 

questioned regarding topics of interest for worksite health education, the topic of greatest 
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interest to participants is women’s health (57.7%), followed by obesity (25.4%), nutrition 

(27%), and bone/joint care (24.5%).  

Discussion and Implications 

The CDC released a sobering report on the prevalence of obesity across the 

United States (CDC, 2015b). In 2015, there were no states with obesity prevalence less 

than 20%, 5 states had prevalence between 20%-25%, 23 states had prevalence between 

25%-30%, 19 states had prevalence between 30%-35%, and for the first time in the 

survey’s history, 3 states had obesity prevalence over 35% (Arkansas, Mississippi, and 

West Virginia). Texas is among those states with obesity prevalence between 30%-35% 

(CDC, 2015b). 

Occupational activity has changed drastically in the past century, due to advances 

in technology. Sedentary jobs have increased (professional administrative) while the 

more physically demanding service jobs have diminished. Americans spend a 

considerable amount of time sitting at his or her jobs and not meeting the recommended 

number of steps per day. According to Mummery, Schofield, Steele, Eakin, and Brown 

(2005), the average blue collar employee sits about 1.6 hours per day at work whereas the 

average professional/administrative employee sits about 6.2 hours per day at work 

(Center for Consumer Freedom, 2007). 

One of the key findings from this study is the surprisingly high percentage of 

employees who are overweight or obese. As employees of a large healthcare system, 

these individuals are highly motivated health professionals in an environment that should 

promote the maintenance of a healthy lifestyle. Yet, the proportion of obese (42%) and 
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overweight (25%) individuals in this study is just 2 percentage points under the national 

prevalence of obesity and overweight (69%) and 7 percentage points above obesity 

prevalence (35%) reported by the CDC (2015b). Although a majority of participants were 

obese or overweight, the study revealed that BMI was not a significant predictor of intent 

to change diet and nutrition behavior, intent to change weight management, or intent to 

change stress. The only significant finding was obese participants were less likely to 

report an intent to engage in more exercise. The findings are a sobering spotlight on the 

state of the workplace, because this is a group of healthcare professionals with a 

potentially higher level of knowledge of the health risks associated with obesity. 

Although more than 60% of the participants were overweight or obese, a high proportion 

indicated no intent to change specific habits and believed he or she were maintaining 

healthy habits. 

BMI and Age 

The findings that BMI increases with age were not unexpected and align with the 

work of Baum and Ruhm (2007). His or her 20 year longitudinal study revealed that BMI 

and the prevalence of obesity rises mostly between early (ages 20-40) and middle 

adulthood (ages 40-65). Biological factors such as sarcopenic obesity impact individuals 

as he or she age. Sarcopenia is defined as a gradual loss of lean muscle and functionality 

coupled with a gain in body fat (Choi, 2013); (Han, Tajar, & Lean, 2011). Sarcopenia has 

been identified as one possible reason for BMI to increase as the person ages (Han, Tajar 

& Lean, 2011). Between 20-30 years of age, the body starts to increase fatty mass and 

can lose up to 40% of fat free mass. The body reaches maximum fatty mass levels at 
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approximately 60-70 years of age (CDC, 2013b); (Choi, 2013); (Artham, Lavie, de 

Schutter, & Ventura, 2011).  

The average age of participants in this study was 45 years, with a range 

encompassing early and middle adulthood. However, workplace obesity is not a concern 

isolated to adults in the immediate workforce. Between 1980 and 2012, the percentage of 

adolescents between ages 12-19 who were obese increased from 5% to 12%. In 2012, 

more than 30% of children and adolescents were obese or overweight (CDC, 2014a). At 

least 70% of obese adolescents have at least one risk factor for cardiovascular disease 

(Freedman, Zuguo, Srinivasan, Berenson, & Dietz, 2007).   

As these obese adolescents enter the workforce, employers can expect higher 

BMIs with significant long-term health effects. The CDC reports that children and 

adolescents who are currently obese have a higher likelihood of being obese as an adult.  

By the time these children and adolescents enter the workforce, some may even have a 

BMI greater than 40 and be classified as extremely obese (CDC, 2010c). These lifelong 

obese individuals are at a higher risk for problems such as heart disease, diabetes, and 

stroke, which adds significant expenses on an already heavily strained healthcare system 

(CDC, 2014a). 

BMI and Ethnicity 

Although African American participants had the highest mean BMI score of 31, 

Hispanic/Other and Caucasian participants had mean BMIs of 30 and 29, respectively. 

Thus, all ethnicities in the study had mean BMIs in the obese or close to obese range. 
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This aligns with findings from other databases such as the National Center for Health 

Statistics (NCHS).   

According to the NCHS, obesity prevalence among African Americans was 

47.8%, followed by Hispanics (42.5%) and Caucasians (32.6%; CDC, 2014e). Newer 

numbers and studies have begun to integrate Asians into BMI research. Traditionally, 

Asians have had lower BMI levels, but the numbers have been trending upward.  In a 

2015 report by the CDC, African Americans continue to have the highest obesity 

prevalence (48%) followed by Hispanics (43%), non-white Hispanics (33%) and Asians 

(11%; CDC, 2015c). 

Data from the CDC, NCHS and other research databases document the increasing 

BMI levels across the country regardless of ethnicity. This growing trend is evident even 

in a hospital environment where caregivers are well versed on the health risks associated 

with higher BMI.  As evidenced by this study, a large percentage of healthcare providers 

are overweight or obese.  Work environment risk factors include long hours (12 hour 

shifts), unpredictable schedules such as being on-call, and chronic caregiver stress. The 

results from this study support the recent report of the healthcare industry as ranked 

among the top five industries linked to the high obesity rates (Luckhaupt, Cohen, Li, & 

Calvert, 2014).   

In 2010, the National Institute for Occupational Safety and Health (NIOSH) 

sponsored a survey to nationally collect data and classify occupations based on working 

conditions, potentially hazardous exposures, and work-related outcomes among 

employees. Some of the criteria analyzed were: workweek length, work shift structure, 
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work arrangement, psychosocial stressors, and work-family imbalance. Healthcare work 

schedules are typically tightly structured 12 hour shifts with minimal flexibility. 

Luckhaupt et al. (2014) found an association between long work hours and obesity. The 

nature of the hospital environment requires a patient’s treatment and care to have 

coverage at all times. Stress while on the job was found to be associated with a higher 

total caloric intake and unhealthy eating (Wardle, Steptoe, Oliver, & Lipsey, 2000). 

Depending on the area of clinical care, some on-call employees are required to be onsite 

in the hospital for up to 36 hours at a time. Even after the regular 12 hour shifts are 

completed, hospital schedules also require a majority of job roles to be on-call 

(administrators and clinical roles). Therefore, healthcare workers are on call even after 

his or her regular shift is complete. The blurred line between work and home creates an 

imbalance that impacts relationships and limits time for personal enrichment. Even after 

adjusting for age, race, and gender, prevalence of obesity among healthcare professionals 

was approximately 35% (Luckhaupt et al., 2014). The findings from this study revealed 

an even higher prevalence of obesity among healthcare workers (42%).   

BMI and Exercise 

More than half of the participants responded he or she recently made a change in 

exercise behavior (37%) or were planning to make a change within 30 days (35%). This 

study documented that obese participants were less likely to change exercise behaviors 

when compared with underweight/normal participants. Obese or overweight individuals 

are less likely to consider exercise as his or her first option for changing BMI status. 
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Usually, these individuals will choose to change his or her diet/nutrition before choosing 

to change his or her exercise status (Pacy, Webster, & Garrow, 2012).   

Tobacco Use 

A majority of participants in this study indicated he or she do not use tobacco 

(68%) or he or she were already maintaining healthy habits (30%).  The respondents of 

this survey are all employees of a health environment that has a strong anti-nicotine 

campaign. A possible explanation for the high percentage of employees who do not use 

tobacco may be due to the employee health insurance policy.  The employee policy 

conducts nicotine blood screenings on all employees; those who show positive for 

nicotine are charged a higher health insurance premium.  As a result, many employees 

have chosen to stop his or her nicotine use and have enrolled in the company sponsored 

nicotine cessation program. 

In addition to higher premiums to discourage tobacco use amongst employees, the 

Joint Commission Accreditation Board has recommended hospitals implement anti-

tobacco initiatives.   Healthcare facilities such as hospitals, lab facilities, and nursing care 

centers receive accreditations through The Joint Commission governing body. This 

committee sets practice standards for hospitals to ensure quality patient care and a safe 

environment for patients and employees (The Joint Commission, 2015). Although an 

anti-tobacco environment is not identified as a formal Joint Commission accreditation 

standard, it is identified as a best practice and a toolkit was created to guide hospitals 

towards this recommended best practice (The Joint Commission, 2011). 
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The Joint Commission’s toolkit identified key strategies for implementing an anti-

tobacco program; the first strategy is to “approach the smoke-free policy as wellness 

initiative” (The Joint Commission, 2011, p.6). As a result of the JC toolkit, several 

hospital systems throughout the country have combined anti-tobacco with the Human 

Resources (HR) employee wellness programs and implemented a zero-tolerance nicotine 

policy. All potential new employees are required to take a blood nicotine test. If the 

nicotine test results are positive for nicotine use, the person is disqualified and will not be 

offered employment. The applicant is flagged as ineligible for hiring for the next 90 days 

in the HR database. After 90 days, the applicant can apply again for the same job or a 

different job but will have to repeat a new nicotine test. This policy and process has been 

implemented in several large healthcare systems such as HCA (national company), 

Methodist Hospital System (state based), and Memorial Hermann Hospital System 

(Houston based). 

Ethnicity and Health Insurance, Walk in Clinic, Use of Emergency Center 

Healthcare Corporations of America (HCA) offers three different levels of health 

insurance programs for his or her employees depending on his or her work status.  Level 

1 health insurance is basic health coverage and provided for all employees who work at 

least 20 hours per week. Level 1 is the most basic coverage, offers routine preventative 

care, and has a clause for some specific emergency care. This coverage is restrictive and 

requires the employee use facilities or resources within the hospital system for all 

treatment needs. Employees who are comfortable with Level 1 coverage do not have to 

participate in any of the HR open enrollment activities; all employees are automatically 
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placed under Level 1 coverage. The level 2 health insurance requires a paycheck 

deduction but offers more than preventive care such as obesity surgery coverage, 

psychological counseling, lower co-pays, and larger selection of generic medications. 

Level 2 coverage allows employees to use resources outside of the network but requires 

prior authorizations. The Level 3 insurance coverage is for employees who want the 

freedom of utilizing resources in and out of network without waiting on prior 

authorizations.  Although Level 3 insurance costs more than Level 2, it provides coverage 

on resources such as helicopter ambulance transportation, transplant surgery services, and 

name brand medications. If employees are interested in obtaining Level 3 health 

insurance, he or she are required to complete the employee health risk assessment, BMI 

measurements by a nurse, and a basic physical exam before enrolling in this insurance 

coverage. The data obtained for this research study are from employee health risk surveys 

for the Level 3 health insurance coverage (Healthcare Corporations of America, 2015). 

The significance of Level 3 criteria cannot be overstated; the participants in this study 

had the most expensive and highest level of insurance coverage and, yet, had an obesity 

prevalence seven points higher than the national average.  

Helping a patient access healthcare appropriately has continually been a struggle 

for health educators. In urban settings, minority patients have the greatest difficulty when 

seeking care for themselves or a loved one due to a variety of socioeconomic reasons 

and/or lack of primary care. As a result, patients resort to the use of walk-in clinics, 

hospital emergency rooms, and urgent care centers for primary care.  In this study, 

ethnicity was a predictor of whether or not participants visited a walk-in clinic; African-
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American and Hispanic/Other participants were more likely to have visited a walk-in 

clinic when compared with Caucasian participants. Among the study population, over 

one-third (34.8%) visited the emergency room at least one time during the previous year. 

It is worth noting again that this participant pool had the highest level of insurance 

coverage which would theoretically negate the need for non-emergent visits to the ER. 

In 2012, the CDC published a special feature report about trends in the 

Emergency Department (ED). According to the CDC, there were approximately 130 

million visits to the EDs across the U.S. accounting for 4% of all healthcare spending 

(CDC, 2012b). Of the 130 million visits, more than half (56%) were for non-emergent 

conditions (Tao, Fagan, Le Noach, Hawkins, Ross-Gavin, & Bernacki, 2014). According 

to the CDC data, about 20% of Americans visit the ED at least once within a year’s time. 

A majority of ED visit are patients who are elderly (40%), children (40%), adults (20%), 

in poor health, or those who do not have health insurance or have Medicaid (CDC, 

2012b). Although the participants in this study were healthcare workers, a larger 

percentage (35%) visited the ED in the previous year than the general population (20%) 

from the CDC report (CDC, 2012b). This is actually quite shocking because the 

participants in the research are all adults (average age 45) who are full-time employees 

with company sponsored health insurance, and 47% of the study participants self-

reported as being in good health status. The average cost of a “non-emergency condition 

visit is seven times higher than a community health center visit” or another comparable 

visit through the patient’s primary care physician (CDC, 2012b, p. 20). The high 

frequency of visits from this study population, coupled with the cost of ED visits, 
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translates into a large expense to the organization that possibly could have been 

prevented.   

BMI and Chronic Conditions 

 The CDC special edition report identified coronary heart disease, stroke, diabetes, 

sleep apnea, cholesterol, and cancer as the most common chronic conditions for 

individuals who are obese (CDC, 2011). Similar to the CDC report, the participants in 

this study with an obese BMI also had a higher number of chronic conditions, were more 

likely to report being in poor health, and were not as engaged in preventive health or 

health screenings. There was a positive relationship between BMI and the average 

number of chronic conditions. Underweight participants reported a mean number of 1.83 

chronic conditions, normal weight participants had a mean number of 2.28 chronic 

conditions, overweight individuals had a mean number of 2.50 chronic conditions, and 

obese participants had a mean number of 3.44 chronic conditions. The CDC recently 

defined a new category of “extremely obese” as those with a BMI of 40 or above (CDC, 

2014f). Although this new category was not utilized for statistical purposes in this study, 

post-analyses review indicates an even starker picture of chronic conditions for those 

with a BMI in the extremely obese range. Underweight participants reported a mean of 

1.83 chronic conditions, while those in the extremely obese range reported a mean of 

3.64 chronic conditions.  

These sobering findings point to a large proportion of healthcare providers with 

double the number of chronic conditions as his or her normal weight colleagues. 

According to the National Business Group on Health (NBGH), obesity is responsible for 
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39 million lost workdays with an estimated $45 billion in medical expenses and lost 

production each year (Healthy Business Group, 2010).  An interactive calculator through 

the NBGH website allows companies to enter the number of employees in a database that 

will provide an estimated obesity percentage and cost. The employees in this research 

study represent a small proportion of the total workforce of Healthcare Corporations of 

America’s (HCA); this company currently employs approximately 200,000 employees 

across 170 hospitals throughout the United States (Fortune Magazine, 2015). Based on a 

formula provided by NBGH, the estimated cost of healthcare due to obesity for a 

company like HCA is an estimated $35 million per quarter in healthcare expenditures and 

lost productivity due to absenteeism of obese employees (Healthy Business Group, 

2010). 

As the cost to insure employees continues to rise, hospitals struggle to find 

promising methods to decrease the expensive health burdens of his or her own workforce. 

Hospitals are high-anxiety environments with caregivers working lengthy, unpredictable 

shifts. In reality, the pressure to provide care for patients causes healthcare employees to 

be “lousy at caring for themselves” (Green, 2011, p. 41). The workplace wellness 

programs in the hospital need to be innovative and sophisticated to capture and hold the 

attention of these employees.   

Worksite Wellness 

In 2011, the American Hospital Association (AHA) chose to focus on wellness as 

the health initiative among the country’s hospitals. The AHA’s goals of employee 

wellness linked well with the Healthy People 2020 goals. Maulik Joshi is the senior vice 
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president of the AHA, and noted, “Many hospitals have mission statements that are 

focused on the health of his or her communities, and he or she need to start with his or 

her own employees” (Greene, 2011, p. 41).  Because the AHA identified worksite 

wellness as an initiative, many hospital executives had to re-analyze his or her current 

wellness offerings for employees. Neil Douthat, a trustee on the board of Truman 

Medical Center in Kansas, said, “We need to set an example; our own employees need to 

be living the [healthy] life before he or she can counsel others to do it” (Greene, 2011, p. 

42).  

In 2011, Truman Medical Center reported it spent $23 million per year on medical 

care for employees and his or her dependents. Based on the BMI categories set by the 

CDC, 70% of Truman’s employees were categorized as overweight or obese. Truman’s 

CEO, John Bluford, issued a formal challenge for employees to reduce the medical care 

expense by 20% from $23 million to $18.4 million in annual costs. To motivate 

employees to engage in the cost reductions, Truman Medical offered free health risk 

assessments, biometric screenings, a free health coach, built an on-site fitness facility, 

offered paid time-off in exchange for participating in wellness activities, and allowed a 

discounted rate on health insurance premiums when employees achieved specific healthy 

milestones (Greene, 2011). 

One very unique approach was implemented by McLeod Health System in 

Florence, SC, where the hospital launched a 13 week personal finance management 

course before the wellness program was launched. The employees were engaged through 

his or her desires to improve personal finances. According to the CEO at McLeod Health, 
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when employees are consumed with financial stress, he or she are distracted and unable 

to completely focus on his or her work.  Therefore, financial education was the first focus 

for the wellness program.  Once the financial education was completed, the hospital then 

continued to conduct traditional health assessments and obesity wellness programs.  

These efforts worked for McLeod Health because employees overwhelmingly responded 

on satisfaction surveys that the company’s efforts to improve his or her personal finances 

and health generated goodwill among the workforce (Greene, 2011).  

Overall, the AHA surveyed 876 hospital wellness programs and found the top 

motivator for hospital executives to implement a worksite wellness program is to lower 

health expenses for the organization, followed by a reduction in absenteeism, improved 

morale, improved productivity and, lastly, to set an example for the community. Many 

hospitals provide similar wellness services such as free flu shots to employees (97%), 

mental service counseling appointments with health provider/physician (81%), smoking 

cessation program (79%), improved healthy food options in the cafeteria (78%), tobacco 

free policy (76%), health risk assessments (74%), sponsored weight loss 

contests/programs (73%), gym membership discounts (67%), 24-hour nursing counseling 

line (23%), and free sessions with personal health coach (37%) (American Hospital 

Association, 2011). 

Implementing a hospital wellness program can be costly; however, a report in the 

Harvard Business Review (HBR) concluded that wellness programs that focus on 

prevention are instrumental for hospitals to decrease his or her healthcare costs (Berry, 

Morabito, & Baun, 2010). As noted in the HBR report, these healthcare costs are rising in 
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conjunction with the country’s increasing BMI and aging workforce. Therefore, it is 

critical for wellness programs to quickly engage the employee to change behaviors and 

realize return on investment (ROI).   

Hospital executives are aggressively tracking the ROI of these programs. As part 

of the HBR analysis, 10 different organizations were reviewed for his or her wellness 

programs’ impact on financial health. After six years of implementing its employee 

wellness program, MD Anderson Cancer Center experienced an 80% decline in the 

number of workdays lost and a 64% decline in the number of modified workdays. After 

multiplying the number of days decline by the average employee salary, the financial 

savings was $1.5 million (Berry et al., 2010). An indirect return on investment for health 

systems with wellness programs is that employee turnover decreased. The National 

Business Group on Health (NBGH) reported that hospitals with highly effective wellness 

programs experience approximately 9% attrition rates and hospitals that do not have an 

effective program have attrition rates closer to 15% (Berry et al., 2010).   

Not only is the wellness program considered an important tool by hospital 

executives, a poll conducted by the Principal Financial Group found that 45% of 

Americans employed at small to medium companies cite this as an important health 

benefit. In this survey, 40% of workers reported he or she were motivated to work harder 

and 26% reported missing fewer days at work when he or she started participating in such 

programs (Business Insights, 2010).   
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Limitations of the Study 

Because the surveys were randomly selected, there was no control of how many 

male survey responses or female survey responses were included in the selection.  Only 

40 surveys were completed by male participants and, as such, were excluded from 

statistical analyses. The small sample of males could be due to the fact that participation 

in this survey was optional. This survey was required only if the employee wanted to 

participate in the Level 3 corporate health insurance plan. If employees had other 

insurance options, he or she could opt out of the survey.  The ability to opt out created a 

study limitation by decreasing the pool of survey participants.  

The self-reporting of health behaviors is another limitation of the study. The only 

monitored portion of the responses was during BMI calculations where participants’ 

height and weight were measured by a registered nurse. Responses for dietary intake 

(fruits, vegetables), tobacco use, alcohol use, and exercise were all self-reported. 

Prevarication bias factors into self-report surveys of health behaviors due to the potential 

for participants to offer responses that are perceived as socially desirable, especially on 

an employee survey.  

The data in this study were cross-sectional and are not representative of the 

overall employee group. Only those employees who wanted Level 3 insurance coverage 

completed the survey and only fully completed surveys were randomly chosen for this 

study.  Finally, presentation and communication of the survey tool was a limitation. This 

survey tool was only provided in an electronic form and only in English. Some of the 

hospitals’ employees do not use computers on a daily basis to complete his or her jobs. In 
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some cases, employees sat with another co-worker to help them translate the questions or 

help them maneuver the computer screens. This introduced potential bias, as the 

participant may not have answered all questions as accurately as possible.   

Implications for Health Education 

 Adults who seek healthcare in this generation are more technologically savvy and 

more connected to electronic mediums than previous generations. Popular personal 

wellness devices such as the FitBit and Apple Watch are being used to track the health 

behaviors of everyday lifestyles. Thus, health educators need to build strategic roadmaps 

that account for social networks, virtual rewards, mobility of information, and targeted 

intervention to maximize education and readiness to change. 

Obesity has traditionally been defined as an imbalance between caloric intake and 

energy expenditure; however, environmental factors such as social networks are 

beginning to play a major role in obesity. The Framingham Heart Study examined the 

weights and social networks of over 12,000 participants. The study reported a person’s 

risk of becoming obese increased by 57% if a friend was obese, 40% if a sibling was 

obese, or 37% if a spouse was obese (Christakis & Fowler, 2007). With a better 

understanding of social networks tools such as Facebook, Twitter, and Instagram, health 

educators can assist participants with setting weight loss goals and/or provide obesity 

prevention education. There are various types of apps and websites that allow individuals 

to post his or her progress, track exercise, count calories, and many other health 

behaviors.  These tools allow participants to create a profile, post experiences, and 
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treatments, and connect with others who are undergoing the same experiences. This 

information can be shared with a virtual support group or sent to the healthcare provider.   

 Although social sharing and gamification are relatively new concepts in employee 

wellness programming, the blend of these two approaches can significantly improve 

employee health status. Video gaming has emerged as a way of tracking and participating 

in personal wellness initiatives. Social gaming is evolving and advancing in its ease of 

use through the development of apps on mobile devices. Health related apps can be 

downloaded on a mobile device and employees have ready access to track progress 

towards improved health while on the go. An example of a mobile exercise application is 

Shakra, an app that runs in the background of the phone processor to track distance and 

velocity while running or walking. This information is stored in the app’s database and 

users can choose with whom to share the information. Users in the same group can see 

the number of steps each person has taken for the day and this spurs a competitive nature 

among the group. These apps are also referred to as exergame apps where people in the 

group can see everyone’s statistics. Participants of exergames reported that seeing the 

group statistics encouraged them to stay physically active, even at the end of the day, 

thanks to the competitive aspect (Calvert, Staiano, & Bond, 2013).   

Another example of combining game theory and social networks is represented in 

a game called Healthseeker where players start by setting small, short term goals such as 

“eat a salad at the next meal.” As part of this game, players can challenge each other to 

participate in different healthy behaviors. Players who receive game challenges complete 

on average twice the number of healthy habits than average players. Players who 
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challenge each other report that just knowing someone in his or her social group cared 

enough about his or her health to send a challenge spurred them to make changes in his or 

her health (Ayogo Ideas, 2010). 

Game theory can be applied during the initial consultation and then used to 

predict patterns of behavior that influence improved quality of life (Tarrant, Stokes, & 

Colman, 2004). Examples of game theory application allow individuals to take on the 

role of a gamer who can earn rewards for each healthy behavior. Early applications of 

game theory were introduced in Wii Fit games where participants played independently 

in the privacy of his or her homes and earned points or high scores. However, in a 

corporate environment, it is not feasible to purchase individual programs or tools for 

obesity initiatives. Corporations have to be creative when implementing programs that 

can scale to the larger employee population and sustain itself through a change of culture 

(Livingston, 2015). 

Lee Memorial System, a Florida based health system, created a nutrition 

challenge game where employees met with a dietitian to develop meal plans and track 

exercise participation at the hospital’s wellness centers. Dr. Sal Lacagnina is the Vice 

President of the health system’s wellness program and says the goal was to focus on the 

competition between departments to commit to his or her meal plans and not focus on 

obesity. According to Dr Lacagnina, by “de-emphasizing words that relate to weight, 

overweight and obesity”, the hospital demonstrated more concern with healthy eating and 

exercise participation. The average weight loss for this program was 13 pounds over 90 

days and employees sustained this weight loss over a period of at least one year. 
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Employees were rewarded by having lower premiums deducted from his or her 

paychecks for health insurance (Livingston, 2015, p. 16).   

Another hospital system using a similar approach is Chicago’s Northwestern 

Memorial Healthcare System. Instead of naming the initiative as the wellness program, 

this facility created a Lifestyle Medicine department for his or her employees. Through 

the Lifestyle Medicine department, employees enroll in a 6 or 8 week program that 

educates about setting goals, improving health, improving eating habits, reading nutrition 

labels, and counting calories. One unique service of this department is the opportunity to 

meet with sleep specialists and stress management coaches. There are no classes with the 

words “weight management” or “weight-loss” in the title. The dieticians who oversee the 

program purposely did not “advertise it to be a weight-loss challenge program to avoid 

people feeling embarrassed about coming in.” This program began in 2010 and runs two 

sessions each year, with 50 - 75 employee in each session (Livingston, 2015, p. 16). 

Barbara Love is the director of employee wellness and health services at El 

Camino Hospital in Mountain View, California. Approximately two-thirds of the 

employees at El Camino were obese and previous efforts did not seem to improve his or 

her health status. In January 2013, Love started to post games, health quizzes, and 

contests online and enticed employees to participate with gifts and raffles (MacDonald, 

2013). The games and sharing of employee progress through the company’s social sites 

were so popular that by August, employees had lost over 1,000 pounds and enrollment in 

the virtual games/social sharing continued to increase (MacDonald, 2013). 
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 Section 4303 of the Affordable Care Act of 2010 and Section 2705 of the Public 

Health Service Act of 1944 contain provisions encouraging employers to implement 

employee wellness programs. These pieces of legislation were written with the premise 

that health behaviors such as obesity are modifiable and can be a source of corporate cost 

savings. In 2012, Goetzel et al. reported obesity was associated with 27.4% of employer 

health costs which is higher than the 21.4% reported by the Health Enhancement 

Research Organization (HERO) study in 1998. In relating employee health to cost 

models, Goetzel et al. documented participants over a period of three years and found 

obese employees cost the company an additional $1,091 per year when compared with 

normal or overweight employees. The Goetzel study also reviewed some key health 

behaviors and found that tobacco users were 16.3% ($587 more in annual costs) more 

costly than non-tobacco users. Finally, those workers who were physically inactive were 

15.3% ($606) more expensive than those who reported being physically active (Goetzel 

et al., 2012).  

Health programs need to prove return on investment or demonstrate effectiveness 

in order to maximize results and maintain commitment from the participants. Building a 

better understanding of employees’ health behaviors will help increase financial success 

for the organization. Traditionally, worksite health programs consisted of participants 

with varying levels of commitment. As a result, participants passively dropped out of the 

program before the full benefits could be realized. Worksite wellness programs that are 

most successful target a specific group/audience based on readiness to change and 

incorporate environmental strategies to promote healthy behavior (Lemon & Pratt, 2010). 
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This study is only one foundational piece for future research related to employee health 

and the need for innovative health education strategies to reduce the personal and 

organizational burden of obesity. Although corporate leaders understand the importance 

of changing the rapidly increasing waistlines of the workforce, there is uncertainty as to 

how best to build programs targeted towards this goal.  

Recommendations 

 Several elements of this complex puzzle need to interlock in order to create 

successful worksite programs.   When targeting employees and his or her intent to 

change, corporations need to use a simple, targeted approach in order to maximize 

results.  One recommendation is to blend the Transtheoretical Model (TTM) with the 

Theory of Planned Behavior (TPB) to inspire, inform, demonstrate impact and integrate 

new behaviors with the employee culture.   

One example, at Tufts Health, his or her goal when designing an employee 

wellness program was to ensure that employees wanted to participate; not required to 

participate (Tufts Health Plan, 2015, Health + wellness).  His or her program is based on 

Prochaska’s stage of change model and separated into a five year progression plan.  The 

first year focused on inspiring employee engagement and an understanding of his or her 

health information.  The program focused on presenting the stages of change in a format 

that was employee friendly and easy to comprehend.  The program branded the first year 

as “Meeting Employees Where He or she Are” (Tufts Health Plan, 2015, 

Health+Wellness section).  During this time, employees were given gifts of pedometers, 

walking maps, and exercise equipment such as stretching bands.  These were simple, easy 
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to use tools that were not intimidating for the employee to start thinking about healthy 

habits.  In addition to the employee gifts, he or she were also given access to an online 

profile where he or she could log-in 24/7 and record meal plans. 

During the second and third year of this program, Tufts began to maximize on 

multiple information and communication channels.  Tufts referred to this stage of change 

as “Thinking about it” and used this phase to prepare employees for action.   During year 

two and three, Tufts provided online educational sessions, personal training and health 

coaches as resources.  To help employees understand the process of change, employees 

completed a biometric screening received a personal online health scorecard that 

explained the results of his or her biometric values.  The scorecard gave employees a 

tangible tool to understand what his or her current health status is and where he or she 

need to start setting his or her goals. 

 Tufts Health began to implement policies and procedures for employee health 

during year four and year five of the program.  The leadership team implemented 

smoking policies, rewarded employees with time off for meeting wellness goals, and 

changed the food choices offered at the facilities to further his or her culture of health.  

During this phase, the employees are better educated on healthy lifestyles and the impact 

of his or her choices.  During this phase, the leadership team may choose to provide an 

employee with financial information about the organization’s cost for unhealthy behavior 

and urge for long-term behavioral interventions. 
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Inspire  

 Employees may not be aware he or she are engaging in risky behaviors (TTM – 

Pre-contemplation).  Hospital leadership teams can have a positive impact to bringing an 

awareness of the issues through Town Hall meetings, employee orientation, or using the 

employee message boards to communicate.  Leadership teams may choose to share his or 

her health goals and encourage others to follow along (leadership role basing).   

Information 

As more employees become aware of health risks associated with unhealthy 

behaviors, he or she begin to measure his or her behaviors and the expectations of others 

(TPB-Attitudes, Norms).  This phase is also represented in the TTM as employees work 

through the contemplation phase.   

Impact 

After educating employees on the dangers related to his or her unhealthy 

behaviors, hospital leaders may use certain tools assist employees in start modifying 

behaviors.  Different organizations have used negative reinforcements such as fines or 

higher fees (higher insurance for nicotine users); however, some employers have chosen 

a positive reward system (insurance credits for non-smokers).  In TTM and TPB, it is 

important to use positive reinforcements wherever possible to help support employee’s 

intent to change (TTM-Preparation, TTM-Action, TPB-Behavior intent).  These tools can 

be mandatory health coach to kick-off the start of behavior change or required nutrition 

counseling. 
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Integrate 

Whether through rewards or punitive reinforcements, employees can experience a 

cognitive dissonance with his or her behaviors and develop intent to change (TTM-

Action).  Part of integration is using computer apps to track his or her progress on healthy 

behaviors such as FitBit, and logging the time for exercise, creating hospital teams to 

promote awareness and challenge others towards a healthy goal (Kato, 2010). 

Obesity prevalence has continued to increase throughout the United States so it 

becomes more important to understand differences within the population groups and his 

or her intent to make changes. 
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Table 25 

Recommended Action Plan Incorporating Theory of Planned Behavior and 
Transtheoretical Model 

  Recommended 
Strategy Action 

Items 

Theory of Planned Behavior Transtheoretical Model 

Inspire Storytelling, role 
modeling 

  Pre-Contemplation 

  Leadership 
changes 

    

    
TUFT – Meeting 
the employee 
where he or she 
are 
 
Tactic: Employee 
gifts, pedometer, 
stretch bands, 
online profile 

    

Inform Introduce 
awareness 
through Town 
Hall meetings, 
employee 
bulletins, flyers 
 
Tuft – Thinking 
about it 
 
Tactic: Biometric 
screening and 
results scorecard 

Knowledge - Attitude, Social 
Norms 

Contemplation 

       
Impact Financial 

strategies - 
credits on 
insurance or fines 
 
Tuft – Culture of 
health 

Perceived Control Preparation  

( continued) 
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Tactic – Change 
menu items at 
café, smoking 
policies, reward 
employees with 
time off when 
wellness goals 
are met 

        
Integrate Department 

teams, employee 
challenges 

Behavior Intent Action 

    
Tuft – 
Engagement 365 
 
Tactic – 
Leadership 
transparency of 
costs due to 
unhealthy 
behavior, 
continued 
employee 
incentives, policy 
changes to 
encourage 
healthy behavior  

  Maintenance 



                                                           

118 
 

 

REFERENCES 

American Hospital Association. (2011). A call to action: creating a culture of health.   

Retrieved October 27, 2015 from 

http://www.aha.org/research/cor/content/creating-a-culture-of- health.pdf  

Andre, C., Manuel V., and Mazur, T., (2013).  High healthcare costs: A result of  

unhealthy behavior. Santa Clara University, n.d. Retrieved September 15, 2013 

from http://www.scu.edu/ethics/publications/iie/v6n1/voluntary.html 

Artham, S. M., Lavie, C. J., de Schutter, A., Ventura, H. O., and Milani, R. V. (2011).   

Obesity, Age and Cardiac Risk. Current Cardiovascular Risk Report (5): 128-137.  

Astroth, D.B., Cross-Poline, G.N., Stach, D., Tilliss, T. S. Annan, S.D. (2002). The  

 transtheoretical model: An approach to behavioral change.  The Journal of Dental  

 Hygiene, 76(4). 286-295. 

Ayogo Ideas. (2010). How to change your habits by playing social games. Retrieved on  

November 5, 2015 from http://ayogo.com/blog/how-to-change-your-habits-by-

playing-social-games/  

Bassett, D. R., Wyatt, H.R., Thompson, H., Peters, J., and Hill, J., (2010).  Pedometer- 

measured physical activity and health behaviors in U. S. adults.  American 

College of Sports Medicine.  42(10). 1819-1825. 

Baum II, C.L. and Ruhm, C.J., (2007). Age, socioeconomic status and obesity growth.  

National Bureau of Economic Research.  Retrieved on August 14, 2015 from  

http://ayogo.com/blog/how-to-change-your-habits-by-
http://ayogo.com/blog/how-to-change-your-habits-by-


                                                           

119 
 

http://www.nber.org/papers/w13289   

Berry, L.L, Mirabito, A.M., and Baun, W.B. (2010).  What’s the hard return on employee  

wellness programs?  Harvard Business Review.  Retrieved on October 28, 2015  

from https://hbr.org/2010/12/whats-the-hard-return-on-employee-wellness-

programs# 

Bleich, S. N., Pickett-Blakely O., and Cooper, L. A., (2011).  Physician practice patterns  

of obesity diagnosis and weight related counseling.  Patient Education and 

Counseling.  (82): 123-129. 

Business Insights: Essentials. (2010). Principal financial well-being index: Worker see  

wellness programs as important employee retention tool. Health & Beauty Close- 

Up. 1(20).  Retrieved on November 4, 2015 from  

http://ezproxy.twu.edu:2232/essentials/article/GALE%7CA216931023/ead09d14 

27f3572ecdac621afe95ef6c?u=txshracd2583  

Calvert, S. L., Staiano, A.E., and Bond, B.J. (2013). Electronic gaming and the obesity  

crisis.  New Directions for Child and Adolescent Development. (139). 51-57.   

Retrieved on November 5, 2015 from 

http://ezproxy.twu.edu:2339/ehost/pdfviewer/pdfviewer?sid=e599b18c-7a3c-

4c93-a4fb-2f67f1284e9f%40sessionmgr4004&vid=1&hid=4209  

Center for Consumer Freedom. (2007). Small Choices, Big Bodies: How countless daily  

decisions contribute to America’s burgeoning waistline. The Center for Consumer 

Freedom. Washington, DC. 

https://hbr.org/2010/12/whats-the-hard-return-on-employee-wellness-
https://hbr.org/2010/12/whats-the-hard-return-on-employee-wellness-
http://ezproxy.twu.edu:2232/essentials/article/GALE%7CA216931023/ead09d14


                                                           

120 
 

 

Centers for Disease Control and Prevention. (2010a). Availability, affordability, and  

accessibility of a healthful diet in a low-income community, Central Falls, Rhode  

Island, 2007- 2008. Preventing Chronic Disease: Public Health Research, 

Practice and Policy. 7(2). Retrieved March 22, 2014 from 

http://stacks.cdc.gov/view/cdc/20452  

Centers for Disease Control and Prevention. (2010b). Youth risk behavior surveillance;  

United States, 2009. Morbidity and Mortality Weekly Report.  6(59). Retrieved 

July 3, 2014 from http://stacks.cdc.gov/view/cdc/5635/ 

Centers for Disease Control and Prevention. (2010c). Prevalence of overweight, obesity  

and extreme obesity among adults: United States, Trends 1960-1962 through 

2007-2008.  Retrieved October 21, 2015 from 

http://www.cdc.gov/nchs/data/hestat/obesity_adult_07_08/obesity_adult_07_08.p

df  

Centers for Disease Control and Prevention. (2010d). National alliance for nutrition and  

activity.  Retrieved December 22, 2015 from  

https://www.cspinet.org/nutritionpolicy/CDC%20briefing%20book%20FY09.pdf  

Centers for Disease Control and Prevention. (2011). Obesity: Halting the epidemic by  

making health easier. At a Glance 2011. Retrieved May 29, 2015 from 

http://www.cdc.gov/chronicdisease/resources/publications/aag/pdf/2011/obesity_a

ag_web_508.pdf 

http://www.cdc.gov/chronicdisease/resources/publications/aag/pdf/2011/obesity_aag_web_508.pdf
http://www.cdc.gov/chronicdisease/resources/publications/aag/pdf/2011/obesity_aag_web_508.pdf


                                                           

121 
 

 

Centers for Disease Control and Prevention. (2012). Tobacco use: targeting the nation’s  

leading killer. At a Glance 2011.  Retrieved July 7, 2014 from 

http://www.cdc.gov/chronic disease/resources/publications/AAG/osh.htm 

Centers for Disease Control and Prevention. (2012b). Health, United States, 2012: With  

special feature on Emergency Care. Retrieved on October 26, 2015 from  

http://www.cdc.gov/nchs/data/hus/hus12.pdf 

Centers for Disease Control and Prevention. (2013a). Adult obesity facts: The history of  

state obesity prevalence. Retrieved September 10, 2013 from 

http://www.cdc.gov/obesity/data/adult.html#History 

Centers for Disease Control and Prevention. (2013b). Prevalence of obesity among older  

adults in the United States, 2007-2010.  Retrieved September 14, 2013 from  

http://www.cdc.gov/nchs/data/databriefs/db106.pdf 

Centers for Disease Control and Prevention. (2013c). Communities putting prevention  

into work: Tobacco.  Retrieved September 15, 2013 from  

http://www.cdc.gov/CommunitiesPuttingPreventiontoWork/index.htm  

Centers for Disease Control and Prevention. (2013d).  About BMI for adults. Retrieved  

December 29, 2013 from 

http://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/index.html#Definitio

n  

 

http://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/index.html#Definition
http://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/index.html#Definition


                                                           

122 
 

 

Centers for Disease Control and Prevention. (2014a).  Childhood obesity facts.  

Retrieved October 21, 2015 from 

http://www.cdc.gov/healthyschools/obesity/facts.htm 

Centers for Disease Control and Prevention. (2014b).  Measuring physical activity  

intensity. Retrieved July 3, 2014 from 

http://www.cdc.gov/physicalactivity/everyone/measuring/index.html 

Centers for Disease Control and Prevention. (2014c).  Alcohol and public health.   

Retrieved July 7, 2014 from http://www.cdc.gov/alcohol/faqs.htm    

Centers for Disease Control and Prevention. (2014d).  Heart disease facts.  Retrieved  

July 20, 2014 from http://www.cdc.gov/heartdisease/facts.htm 

Centers for Disease Control and Prevention. (2014e).  NCHS Data on racial and ethnic  

disparities.  Retrieved  

http://www.cdc.gov/nchs/data/factsheets/factsheet_disparities.pdf  

Centers for Disease Control and Prevention. (2014f).  Prevalence of overweight, obesity,  

and extreme obesity among adults: United States, 1960-1962 through 2011-2012.   

Retrieved 

http://www.cdc.gov/nchs/data/hestat/obesity_adult_11_12/obesity_adult_11_12.ht

m 

Centers for Disease Control and Prevention. (2015). Healthy weight: Finding a balance.   

Retrieved August 26, 2015 from  



                                                           

123 
 

http://www.cdc.gov/healthyweight/calories/index.html 

Centers for Disease Control and Prevention. (2015a). Health, United States, 2014 (Table  

59). Retrieved on November 5, 2015 from www.cdc.gov/nchs/data/hus/hus14.pdf. 

Centers for Disease Control and Prevention. (2015b). Obesity Prevalence Maps: Obesity  

prevalence across states and territories.    Retrieved on September 30, 2015 from  

http://www.cdc.gov/obesity/data/prevalence-maps.html 

Centers for Disease Control and Prevention. (2015c). Division of nutrition, physical  

activity and obesity.  Retrieved October 21, 2015 from  

http://www.cdc.gov/obesity/data/adult.html  

Cherry, K.  (2014). What is cognitive dissonance? Retrieved July 5, 2014 from  

http://www.psychology.about.com/od/cognitivepsychology/f/dissonance.html  

Choi, K.M. (2013).  Sarcopenic and Sarcopenic Obesity. Endocrinology and Metabolism.  

(28):86-89.  Retrieved on September 29, 2015 from  

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3811714/pdf/enm-28-86.pdf  

Christakis, N.A., and Fowler, J. H., (2007).  The spread of obesity in a large social  

network over 32 years.  The New England Journal of Medicine. 357(4): 370-9.   

Retrieved on November 4, 2015 from 

http://ezproxy.twu.edu:2344/doi/full/10.1056/NEJMsa066082  

Cobiac, L.J., Vos, T, and Veerman, J.L., (2010).  Cost-effectiveness of interventions to  

promote fruit and vegetable consumption.  PLOS One, 5(11): e14148.  Retrieved  

on July 20, 2014 from www. Plosone.org.   



                                                           

124 
 

 

Dean, W., and Sharkey, J. (2011) Rural and urban differences in the associations between  

characteristics of the community food environment and fruit and vegetable intake.   

Journal of Nutrition Education and Behavior, 43(6): 426-433. 

Di Noia, J., Schinke, S. P., Prochaska, J. O., and Contento, I. R. (2006).  Application of  

the transtheoretical model to fruit and vegetable consumption among  

economically disadvantaged African American adolescents: Preliminary findings.   

NIH American Journal of Health Promotion.  20(5): 342-348. 

Farhat, T., Iannotti, R.J., and Simons-Morton, B. G., (2010).  Overweight, obesity, youth,  

and health risk behaviors.  Am J Prev Med, 38(3). 258-267. 

Fava, J.L., Velicer, W. F., and Prochaska, J. O. (1995).  Applying the transtheoretical  

model to a representative sample of smokers.  Addictive Behaviors, 20(2). 

189.203. PRINT. 

Flint, K.M.G., Walleghen, E.L.V., Kealey, E.H., VonKaenel, S., Bessesen, D.H., Davy,  

B.M., (2008). Differences in eating behaviors between nonobese, weight stable 

young and older adults.  Science Direct. Eating Behaviors. 9(2008): 370-375. 

Fortune Magazine. (2015). Fortune 500 Companies for 2015.  Fortune Magazine. Mar.   

Retrieved on October 27, 2015 from http://fortune.com/fortune500/hca-holdings- 

75/  

Freedman, D.S., Zuguo, M., Srinivasan, S.R., Berenson, G.S., and Dietz, W.H. (2007).  

Cardiovascular risk factors and excess adiposity among overweight children and  

http://fortune.com/fortune500/hca-holdings-


                                                           

125 
 

adolescents: the Bogalusa Heart Study.  Journal of Pediatrics. 150(1): 12-17. 

Freedman, M. R. and Rubinstein, R. J., (2010). Obesity and food choices among faculty  

and staff at a large urban university.  Journal of American College Health, 59(3). 

205-210. 

Fryhofer, A.S., (2013).  Obesity: It’s a risk! It’s a symptom! It’s a disease!.  Medscape 

 Internal Medicine Matters. June 16, 2013.  Retrieved July 13, 2014  

http://www.medscape.com/viewarticle/807605 

Goetzel, R. Z., Pei, X., Maryam, J. T., Henke, R. M. Kowlessar, N., Nelson, C. F., Metz,  

R.D. (Nov 2012). Ten modifiable health risk factors are linked to more than one- 

fifth of employer-employee healthcare spending.  Health Affairs, 31(11).  

Retrieved August 24, 2014 from 

http://ezproxy.twu.edu:2339/ehost/pdfviewer/pdfviewer?sid=3dde39d4- 

1ab0-490a-aad0-85538286ba66%40sessionmgr4004&vid=1&hid=4214 

Green, J.  (2011). Employee wellness proves its worth.  Hospitals and Health Networks.  

3(11).  41-44. Retrieved October 27, 2015 from www.hhn.com 

Han, T.S., Tajar, A., and Lean, M.E.J., (2011).  Obesity and weight management in the  

elderly.  Oxford University Press.  British Medical Bulletin.  97: 169-196. 

Retrieved on August 25, 2015 from www.oxfordjournals.org 

Harvard School of Public Health. (2014). Obesity Prevention Source: Economic Costs.  

Retrieved  February 21, 2014 from http://www.hsph.harvard.edu/obesity- 

prevention-source/obesity-consequences/economic/  



                                                           

126 
 

 

Healthcare Corporations of America. (2015). HCA Well Care Programs Details Chart.  

Retrieved November 4, 2015 from  

https://hcarewards.ehr.com/SPD/Medical/Pages/Well_Care_Chart_123_MC.aspx  

Healthy People 2020. (2014).  Access to Health Services.  Retrieved July 29, 2014 from  

 http://www.healthypeople.gov/2020/topicsobjectives2020/overview.aspx?topicid 

=1 

Healthy Business Group: Health People. Healthy Business. (2010).  What is the hidden  

cost of obesity? Healthy Business Group.  Retrieved on October 22,2015 from  

www.healthybusinessgroup.net/cost-of-obesity.  

Health and Wellness Resource Center. (2010).  Patients report ongoing relationship with  

personal physician improves healthcare quality, outcomes.  Obesity & Diabetes 

Week.  (6). 26.  Retrieved May 29, 2015 from 

http://ezproxy.twu.edu:2270/servlet/HWRC/hits?docNum=A229756879&year2=

&year1=&index3=KE&index2=KE&index1=RN&tcit=0_1_0_0_0_0&index=BA

&locID=sfx_loc1&rlt=2&text3=&text2=&origSearch=true&text1=A229756879

&op2=AND&op1=AND&t=RK&s=11&r=d&o=&secondary=false&n=10&day2

=&l=d&day1=&month2=&month1=&searchTerm=2NTA&c=1&bucket=healthn

ews 

 

 

http://ezproxy.twu.edu:2270/servlet/HWRC/hits?docNum=A229756879&year2=&year1=&index3=KE&index2=KE&index1=RN&tcit=0_1_0_0_0_0&index=BA&locID=sfx_loc1&rlt=2&text3=&text2=&origSearch=true&text1=A229756879&op2=AND&op1=AND&t=RK&s=11&r=d&o=&secondary=false&n=10&day2=&l=d&day1=&month2=&month1=&searchTerm=2NTA&c=1&bucket=healthnews
http://ezproxy.twu.edu:2270/servlet/HWRC/hits?docNum=A229756879&year2=&year1=&index3=KE&index2=KE&index1=RN&tcit=0_1_0_0_0_0&index=BA&locID=sfx_loc1&rlt=2&text3=&text2=&origSearch=true&text1=A229756879&op2=AND&op1=AND&t=RK&s=11&r=d&o=&secondary=false&n=10&day2=&l=d&day1=&month2=&month1=&searchTerm=2NTA&c=1&bucket=healthnews
http://ezproxy.twu.edu:2270/servlet/HWRC/hits?docNum=A229756879&year2=&year1=&index3=KE&index2=KE&index1=RN&tcit=0_1_0_0_0_0&index=BA&locID=sfx_loc1&rlt=2&text3=&text2=&origSearch=true&text1=A229756879&op2=AND&op1=AND&t=RK&s=11&r=d&o=&secondary=false&n=10&day2=&l=d&day1=&month2=&month1=&searchTerm=2NTA&c=1&bucket=healthnews
http://ezproxy.twu.edu:2270/servlet/HWRC/hits?docNum=A229756879&year2=&year1=&index3=KE&index2=KE&index1=RN&tcit=0_1_0_0_0_0&index=BA&locID=sfx_loc1&rlt=2&text3=&text2=&origSearch=true&text1=A229756879&op2=AND&op1=AND&t=RK&s=11&r=d&o=&secondary=false&n=10&day2=&l=d&day1=&month2=&month1=&searchTerm=2NTA&c=1&bucket=healthnews
http://ezproxy.twu.edu:2270/servlet/HWRC/hits?docNum=A229756879&year2=&year1=&index3=KE&index2=KE&index1=RN&tcit=0_1_0_0_0_0&index=BA&locID=sfx_loc1&rlt=2&text3=&text2=&origSearch=true&text1=A229756879&op2=AND&op1=AND&t=RK&s=11&r=d&o=&secondary=false&n=10&day2=&l=d&day1=&month2=&month1=&searchTerm=2NTA&c=1&bucket=healthnews
http://ezproxy.twu.edu:2270/servlet/HWRC/hits?docNum=A229756879&year2=&year1=&index3=KE&index2=KE&index1=RN&tcit=0_1_0_0_0_0&index=BA&locID=sfx_loc1&rlt=2&text3=&text2=&origSearch=true&text1=A229756879&op2=AND&op1=AND&t=RK&s=11&r=d&o=&secondary=false&n=10&day2=&l=d&day1=&month2=&month1=&searchTerm=2NTA&c=1&bucket=healthnews


                                                           

127 
 

 

Institute for European Environmental Policy, (2007). Unfit for purpose: How care use  

fuels climate change and obesity.  Retrieved March 16, 2016 from  

http://www.ieep.eu/assets/616/IEEP_-

_Unfit_for_purpose_transport_climate_chage_and_obesity.pdf  

Jeffrey, J.W., and Utter, J. (2003). The changing environment and population obesity in  

the United  States.  Obesity Research, (11). 12S-22S. 

Jenkins, K.R., & Fultz, N.H. (2008).  The relationship of older adults’ activities and body  

mass index.  Journal of Aging Health. Mar;20(2):217-34.  Retrieved on March 16, 

2016 from http://www.ncbi.nlm.nih.gov/pubmed/18287329 

Kato, P., (2010).  Video games in healthcare: Closing the gap. American Psychological  

Association. 14(2): 113-121. 

Kruger, J., Ham, S.A., and Prochaska, T.R.  (2009). Behavioral risk factors associated  

with overweight and obesity among older adults: The 2005 national health  

interview survey. Preventing Chronic Disease, 6(1) A14. 

Lahti-Koski, M., Pietinen, P., Heliovaara, M. and Vartiainen, E. (2002).  Associations of  

body mass index and obesity with physical activity, food choices, alcohol intake,  

and smoking in 1982-1997.  FINRISK Studies.  American Journal of Clinical 

Nutrition. 75, 809-17. 

 

 



                                                           

128 
 

 

Lemon, S.C., & Pratt, C., (2010).  Worksite environmental interventions for obesity  

control: An overview.  Journal of Occupational Environment Medicine.  Jan; 

5(20):  S2-S3.  Retrieved on March 16, 2016 from 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3933345/pdf/nihms166967.pdf 

Lenio, J.A. (2006).  Analysis of the transtheoretical model of behavior change.  Journal  

of Student Research.  Retrieved July 5, 2014 from 

http://www2.uwstout.edu/content/rs/2006/14Lenio.pdf 

Livingston, S. (2015).  Reducing workplace obesity gains steam with overall wellness  

focus.  Business Insurance. (10). Retrieved on November 5, 2015 from  

http://www.businessinsurance.com/article/20150628/NEWS03/307059993/reduci

ng-workplace-obesity-gains-steam-with-overall-wellness- 

focus?tags=%7C63%7C74%7C307%7C257 

Lourenco, S., Oliveira, A., and Lopes, C. (2012).  The effect of current and lifetime  

alcohol consumption on overall and central obesity.  European Journal of Clinical  

Nutrition. 66.  (813-818). 

Luckhaupt, S.E., Cohen, M.A., Li, J., and Calvert, G. (2014).  Prevalence of obesity  

among US workers and associations with occupational factors.  American Journal  

of Preventive Medicine. 46(3): 237-248. 

MacDonald, I. (2013). Hospital fights employee obesity with social sharing and  

gamification. 6 Dec 2013. Retrieved on October 28, 2015 from  



                                                           

129 
 

www.fiercehealthcare.com 

Mummery, K. W., Schofield, G.M., Steele, R., Eakin, E., Brown, W.J. (2005).   

Occupational sitting time and overweight and obesity in Australian workers.   

American Journal of Preventive Medicine. 29(2): 91-97. 

Nguyen, D. M. & El-Serag, H.B. (2009).  The big burden of obesity, Gastrointestinal  

Endoscopy. 70(4): 752-757.  Retrieved on March 28, 2016 from  

http://www.giejournal.org/article/S0016-5107(09)01717-9/abstract 

Nijamkin, M. P., Campa, A., Sosa, J., Baum, M., Himburg, S., and Johnson, P. (2012).   

Comprehensive nutrition and lifestyle education improves weight loss and  

physical activity in Hispanic Americans following gastric bypass surgery: A  

randomized controlled trial.  Journal of the Academy of Nutrition and Dietetics.  

112(3):382-390.  Retrieved July 18, 2014 from  

http://ezproxy.twu.edu:2055/science/article/pii/S0002822311018323  

Obesity Action Coalition. (2013). Understanding Obesity.  Retrieved September 13, 2013  

from http://www.obesityaction.org/understanding-obesity  

Onyike, C. U., H. Lee, Lyketsos, C., and Eaton, W. (2003).  Is obesity associated with  

major depression? Results from the third national health and nutrition  

examination survey. American Journal of Epidemiology 158. (12): 1139-147. 

Print. 

Pacy, P. J., Webster, J., Garrow, J.S., (2012).  Exercise and obesity.  Sports Medicine.  

            March 1986.  3(2): 89-113.  Retrieved on August 25, 2015 from  



                                                           

130 
 

http://ezproxy.twu.edu:2151/article/10.2165%2F00007256-198603020-00002#  

Prochaska, J.O., DiClemente, C., and Norcross, J. (1992).  In search of how people  

change: Applications to addictive behaviors.  American Psychologist, 47(9), 

1002-1114.  Retrieved July 5, 2014 from 

http://www.uri.edu/research/cprc/Publications/PDFs/ByTitle/In%20Search%20of

%20How%20People%20Change%20Applications%20to%20Additive%20Behavi

ors.pdf 

Prochaska, J.O., DiClemente, C., (1983).  Stages and processes of self-change of  

smoking: Toward an integrative model of change.  Journal of Consulting and  

Clinical Psychology. 51. (3): 390-395. Print. 

Rennick, C.  (2007). Reducing obesity in the workplace.  American Chronicle.  Retrieved  

August 3, 2007, from http://www.americanchronicle.com. 

Robinson, L., Vail, S., (2012).  An integrative review of adolescent smoking cessation  

using the transtheoretical model of change.  Journal of Pediatric Healthcare.   

26(5).  Retrieved July 7, 2014 from www.jpedhc.org.  

Sarkin, J. A., Johnson, S.S., Prochaska, J. O., and Prochaska, J. M., (2001).  Applying the  

transtheoretical model to regular moderate exercise in an overweight population:  

Validation of stages of change measure. Preventive Medicine. 33. 462-469. 

Retrieved July 12, 2014 from http://www.idealibrary.com  

Scottish Health Survey (2015).  Retrieved on September 29, 2015 from  

http://www.gov.scot/Resource/0048/00485546.pdf 

http://www.gov.scot/Resource/0048/00485546.pdf


                                                           

131 
 

 

Sherwood, N.E., Hennrikus, D.J., Jeffery, R.W., Lando, H.A., Murray, D.M., 2000.  

Smokers with multiple behavioral risk factors: how are he or she different? Prev. 

Med. 31 (4), 299–307. Retrieved September 27, 2014 from 

http://ezproxy.twu.edu:2055/science/article/pii/S0091743500907102#  

Stockmyer, C., Kuester, S., Ramsey, D., and Dietz, W. (2001).  National Nutrition  

Summit, May 30, 2000: Results of the Obesity Discussion Groups.  Obesity  

Research. 9(2): 41S-52S.  

Stop Obesity Alliance. (2012) Fun Facts: Obesity Related Chronic Disease – Strategies  

to Overcome and Prevent Obesity. Retrieved on July 20, 2014 from  

http://www.stopobesityalliance.org/wp-

content/themes/stopobesityalliance/pdfs/Fast%20Facts%20Chronic%20Disease%

201-2012.pdf 

Suris, A.M., Trapp, M.C., DiClemente, C. C., and Cousins, J. (1998). Application of the  

 Transtheoretical model of behavior change for obesity in Mexican American  

women.  Addictive Behaviors, 23(5). 655-668. 

Tao, X., Fagan, P.J., LeNoach, E., Hawkins, M., Ross-Gavin, M., Bernacki, E.J. (2014).   

The relationship between a worksite wellness clinic and hospital emergency 

department visits.  American College of Occupational and Environmental 

Medicine.  Dec; 56(12): 1314-1318.  Retrieved on March 16, 2016 from 



                                                           

132 
 

http://totalhealthmgt.com/wp-content/uploads/2015/01/Worksite-Clinic-Effect-

on-ED-Visits.pdf 

Tarrant, C., Stokes, T., and Colman, A.M. (2004).  Models of the medical consultation:  

opportunities and limitations of a game theory perspective.  Qual Saf Healthcare 

(13): 461-466. Retrieved May 29, 2015 from 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1743922/pdf/v013p00461.pdf 

The Joint Commission. (2011). Keeping your hospital property smoke-free.  Retrieved on  

October 23, 2015 from 

http://www.jointcommission.org/assets/1/18/Smoke_Free_Brochure2.pdf  

The Joint Commission. (2015).  The benefits of Joint Commission accreditation.   

Retrieved on October 23, 2015 from  

http://www.jointcommission.org/accreditation/accreditation_main.aspx 

Thorpe, K. E. (2009).  The Future Costs of Obesity: National and State Estimates of the  

Impact of Obesity on Direct Healthcare Expenses. Retrieved February 22, 2014 

from http://www.fightchronicdisease.org/sites/fightchronicdisease.org/files/docs 

/CostofObesit yReport-FINAL.pdf 

Tolstrop, J.S., Heitmann, B.L., Tjonneland, A.M., Overvad, O.K., Sorensen, T., and  

Gronbaek, M.N. (2005).  The relationship between drinking pattern and body  

mass index and waist and hip circumference.  International Journal of Obesity.  

29: 490-497.  Retrieved July 12, 2014 from www.nature.com/ijo  

Tufts Health Plan (2015).  Health + Wellness Programs.   Retrieved December 21, 2015  



                                                           

133 
 

from https://www.tuftshealthplan.com/member/discounts-perks/commercial- 

plans-discounts-programs/health-wellness-programs  

US Department of Health and Human Services (2014).  Healthy People 2020: Leading  

health indicators, access to health services. Retrieved July 14, 2014 from  

http://archive.ahrq.gov/research/findings/nhqrdr/nhdr08/Chap3.html 

Villareal, D. T., Apovian, C.M., Kushner, R. F. and Klein, S. (2005).  Special Article:  

Obesity in older adults: technical review and position statement of the American  

Society for Nutrition and NAASO, The Obesity Society.  The American Journal 

of Clinical Nutrition.  Vol 82(5): 923-934.  Retrieved on September 28, 2015 

from http://ajcn.nutrition.org/content/82/5/923.full.pdf+html   

Wardle, J., Steptoe, A., Oliver, G., & Lipsey, Z. (2000).  Stress, dietary restraint and food  

intake.  Journal of Psychosomatic Research. Feb:48(2): 195-202.  Retrieved on 

March 16, 2016 from http://www.jpsychores.com/article/S0022-3999(00)00076-

3/pdf 

Wewers, M.E., Stillman, F.A., Hartman, A.M., and Shopland, D.R. (2003).  Distribution  

of daily smokers by stage of change: Current population survey results.  

Preventive Medicine. 36(2003): 710-720.  Retrieved July 7, 2014 from 

www.sciencedirect.com  

Whitehead, J.C., Groothuis, P. A. and Blomquist, G.C. (1992).  Testing for non-response  

and sample selection bias.  Economics Letters. (41): 215-220. Retrieved on  



                                                           

134 
 

August 24, 2014 from 

http://gatton.uky.edu/Faculty/blomquist/EconsLtrs%201993%20WGB%20nonres

ponse%20sample%20selection%20better.pdf 

World Heart Federation. (2014). Obesity across the world. Retrieved on July 20, 2014  

from http://www.world-heart-federation.org/cardiovascular-health/cardiovascular- 

disease-risk-factors/obesity. 

Yeomans, M.R. (2010).  Alcohol, appetite and energy balance: Is alcohol intake a risk  

factor for obesity?  Physiology & Behavior, 100: 82-89.  Retrieved July 12, 2014  

from http://www.elsevier.com/locate/phb   



January 2013  1 

Texas Woman's University Institutional Review Board 
 

Application for Exempt Review  
 
 

Name of Principal Investigator (PI): Emily Le Phone: 713-498-8827 

Status:   faculty   student   staff   other :       E-mail: emily_tran_le@yahoo.com 

Address where correspondence is to be sent: 12410 Garden Field Ln  

 Pearland, TX 77584  

Title of Study: BMI  AND INTENT TO CHANGE: A PILOT STUDY  

 
If the PI is a student, provide the following student information: 

Colleague ID #: 9000-46-174 Department: Health Studies  

Name & email address of faculty advisor: Dr Thomas Coyle   
  

Estimated beginning date of study: 1/1/2014 Estimated duration of study one year 

Campus (Denton, Dallas, or Houston) Denton  

Type of Project :  thesis  professional paper   dissertation   class project 
(check all that apply)  faculty research  pilot  other          

Has project has been submitted for funding (internal or external)?   yes  no    
          If yes, funding source:       (Proposal must be attached.) 
 
Signatures: 
 
Principal Investigator (PI): Signature certifies that the investigator has primary responsibility for all aspects of the 
research project. 

____________________________________________________________  ________________ 
Principal Investigator       Date 
 
Faculty Research Advisor (for student research only): Signature certifies that the faculty member has read, 
reviewed, and approved the content of the application and is responsible for the supervision of this research study.   

____________________________________________________________  ________________ 
Faculty Research Advisor        Date 
 
Academic Administrator: Signature certifies that the administrator has read, reviewed, and approved the content of 
the application.  

____________________________________________________________  ________________ 
Academic Administrator (Department Chair, Program Director, or Associate Dean)       Date 



January 2013  2 

CRITERIA FOR CLAIMING EXEMPT STATUS 

If your study meets one or more of the criteria for an exempt review as noted below, complete 
this application form. If none of the items below apply to your study, you must complete the 
application form to the Institutional Review Board for expedited and full review studies.  If you 
have any questions or want more detail about the following exempt categories, you may refer to 
the 45 CFR 46.101 which can be found at  
http://ohrp.osophs.dhhs.gov/humansubjects/guidance/45cfr46.htm or contact the IRB. 
 
Please check, from the following list, the reason(s) you are claiming exempt status.  

 Research involving normal educational practices 

Although the study may involve minors, this type of research may receive an exempt review, 
if the IRB receives: 

 
1. a COMPLETE exempt application (see checklist for all required items); 
2.  assurance of maintaining confidentiality of participants; and  
3. a letter from the principal (or other appropriate school official), which contains the 

following items: 

• the name of the researcher; 
• title and description of project; 
• assurance that the proposed procedures are a part of normal instruction techniques, 

curricula, or classroom management techniques; and 
• a statement that data will be collected and analyzed as part of a research project. 

 Research involving cognitive, diagnostic, aptitude, or achievement tests, surveys, 
interviews, or observation of public behavior, unless the participants can be identified, and 
any disclosure of the responses could reasonably place the participants at risk (i.e., 
anonymous surveys, surveys that do not involve a sensitive topic or utilize a vulnerable 
population, interviews that do not involve a sensitive topic or utilize a vulnerable 
population). For anonymous questionnaires, the following statement must be placed at the 
top of the questionnaire in lieu of an informed consent form: "The return of your completed 
questionnaire constitutes your informed consent to act as a participant in this research." 

 Research involving the collection or study of existing data. 

 Research and demonstration projects which are designed to study, evaluate, or otherwise 
examine public benefit or service programs. 

  Taste and food quality evaluation and consumer acceptance studies, if wholesome foods 
without additives are consumed or if a food is consumed that contains a food ingredient at 
or below the level and for a use found to be safe, or agricultural chemical or environmental 
contaminant at or below the level found to be safe, by the Food and Drug Administration or 
approved by the Environmental Protection Agency or the Food Safety and Inspection 
Service of the U.S. Department of Agriculture. 

 
 

http://ohrp.osophs.dhhs.gov/humansubjects/guidance/45cfr46.htm
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METHODOLOGY 
 
Please refer to instructions when completing this form. The application must be typed using a font 
no smaller than 11-point. 
 
 
1. Describe the purpose of study, including research questions and/or hypotheses. 
 

  The purpose of this study is to analyze if BMI score is a significant predictor of an individual’s intent 
to change health risk behavior.   

   
  The research questions are: 

1) Is BMI a predictor of intent to change? 
2) Is BMI associated with any demographic variables? 
 
The hypotheses are: 
1) BMI will not be a significant predictor of intent to change self-reported risk behavior of diet 
and nutrition. 
2) BMI will not be a significant predictor of intent to change self-reported risk behavior of 
exercise. 
3) BMI will not be a significant predictor of intent to change self-reported risk behavior of tobacco 
use. 
4) BMI will not be a significant predictor of intent to change self-reported risk behavior of weight 
management. 
5) BMI will not be a significant predictor of intent to change self-reported risk behavior of stress 
management. 
6) BMI will not be a significant predictor of intent to change self-reported risk behavior of alcohol 
use. 
7) There is no relationship between BMI and age 
8) There is no relationship between BMI and gender 
9) There is no relationship between BMI and ethnicity 
 

 
 
2. Participant Information: 
 
 A. Description of participants in study:    
 

Participants will be 1,500 men and women of The Woman’s Hospital of Texas, and who have 
completed all sections of the H2U survey (See Procedure and Instruments). 

 
 
 
 B. Approximate number of participants:   1500 
 
 C. Vulnerable populations as participants (check all that apply): 
 
  Prisoners .................................................  
  Pregnant women .....................................  
  Fetuses / neonates .................................  
  Minors ......................................................  
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  NOTE: Researchers must comply with the federal mandate to report child abuse. See instructions 
for details.  

 
 D. Age (or age range) of participants:  18 - 70 
 
  Provide the rationale for inclusion/exclusion on the basis of age:  
 

Since the survey is open to all employees of The Woman’s Hospital, there is no exclusion on age.  
Anyone who is an employee is eligible to participate in the survey.  The age range noted on this 
application is the estimated age of the employee workforce at the hospital. 
 
If there are any minors who have answered the survey, they will be excluded from the data set prior 
to access. 

 
 E. Sex of participants ................................................................................  Male  Female  Both  
  
  Provide the rationale for inclusion/exclusion on the basis of sex:  
 

Since the survey is open to all employees of The Woman’s Hospital, there is no exclusion on 
gender.  Anyone who is an employee is eligible to participate in the survey.   
 

 
 F. Participants will be excluded based on ethnicity: .............................................................. Yes  No 

 
  If yes, provide a description of the exclusion criteria and the rationale for using these criteria: 
 

      
 
 
 G. List and provide rationale for any other inclusion/exclusion criteria:  
 

Inclusion criteria 1: Survey participant is an employee of Woman’s Hospital of Texas 
Inclusion criteria 2: Employee who have answered the entire H2U survey.  
 
Exclusion criteria 1: If employees have not completed the entire H2u survey, they will be excluded 
as necessary data would not then be available. 

 
3. Describe the participant recruitment process in detail. Attach any recruitment materials 

or scripts. 
 
  The data for this research is archival data 
 
4. Describe in detail the research procedures.  
 
 For this research project, only specific questions on the H2U survey will be analyzed.  HR will supply 

the data set of responses to specific questions and these responses will not have the employee’s names 
or any other identifying information such as address or occupation.  The only way to find out specific 
employee’s response to the question is to obtain approval from the Corporate HR director with 
appropriate business need for the information. 
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 The hospital’s database administrator can assure I only have access to these specific questions in the 
H2U study.  They are questions #1, #2, #6 and #32 of the tool: 

 
Question #1:  Please fill in your birthday in the format  MM/DD/YYYY 
 

 
Question #2:  Gender: 

Male 
Female 

 
Question #6:  Ethnic Origin 

African American 
American Indian or Alaskan Native 
Asian or Pacific Islander 
Hispanic  
Caucasian / White 
Other 

 
 

Question #32:  Are you currently planning to make any changes to keep yourself healthy or improve your health? 
      
 Yes, in the 

next 30 
days 

Yes, in the next 6 
months 

I have recently 
made a healthy 

change 

I am already 
maintaining 
health habits 

Not interested 

Diet & Nutrition      
Exercise      
Weight Management      
Stress      
Alcohol Use      

 
  
 
 a. Is video recording a part of the study? .....  ..................................................... Yes  No 
                With sound   Without sound    
 
 b. Is audio recording a part of the study? .....  ..................................................... Yes  No 
  If you answered “yes” to question #4a or 4b, describe the purpose of the 

recording and who will have access to these recordings. 
      
 
 c. Is internet / email a part of the study? ......  ..................................................... Yes  No 
  If you answered “yes” to question #4c, describe how the internet and/or email 

will be used. 
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5. What is the time commitment for the participants? Include the number of sessions, 
maximum time commitment per session, and the maximum cumulative time 
commitment. 

 
 The data for this research is archival data.  There will not be any more time commitments because 

there are no direct or indirect contact with participants.   
 
 
 
6.  Site / location of the study. 
 
 a. Will participants be affiliated with a specific non-TWU agency, institution, or organization? ........   Yes  No  
 
  If yes: 
 
  Name of the site(s)?  
 
  N/A 
 
  Affiliation of the principal investigator to this site(s)?  
 
  N/A 
 
  Affiliation of the participants to this site(s)?  
 
  N/A 
 
 
  Agency approval letters are required by the IRB before data can be collected at a site. If you 

answered “yes” to 6a, attach the signed agency approval letter on letterhead from each agency. If 
agency approval cannot be obtained prior to submitting the IRB application, explain here. 

 
  The CEO of the Woman’s Hospital of Texas has approved the use of this data for research.  Letter 

of approval from CEO is attached. 
 
 
 
 
 b. Describe the setting of the study (i.e. physical location, surroundings, privacy aspects, etc.) 
 
  The data for this research is archival data.  When the employees filled out their surveys, it can only 

be accessed on campus at the worksite.   
   
7. Explain the potential risks to the human participants involved in this research. All risks 

must be identified and listed on the consent form (if applicable). 
 
 The data for this research is archival data.   
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8. Because the academic component of TWU is classified as a non-covered HIPAA entity, 
identifiable health or health-related data cannot be transmitted electronically. You must 
be able to answer “no” to at least one of the following questions in order for your study 
to be approved. 

 
 Does this research involve health or health-related data?  .........................................  Yes  No 
 If yes, are the data identifiable?  ....................................................................................  Yes  No 
 If yes, will data be transmitted electronically?  .............................................................  Yes  No 
 
 
9. Provide a list of all research team members, including the investigator and faculty 

advisor (if investigator is a student), and their role on the project. Attach copies of 
current training certificates. 

 
Name of Team Member Role on Project Training Certificate 

Attached 
Emily Le Principal investigator  
Dr Coyle Chair of dissertation committee  
Dr Golman Committee member  
Dr Guerrero Committee member  
             
             
             
             
 
10. List and describe all attachments (Include forms, scripts, flyers, consent forms, agency approval 

letters, signed confidentiality agreement forms, referral lists, surveys, questionnaires, or any other 
instrument used in the study. If this study has been submitted for funding (internal or external), attach 
the methodology / research plan section of the proposal and any other section(s) of the proposal that 
pertain to human subjects.) 

 
The data for this research is archival data.  An approval letter from the CEO and HR Director is 
attached that allows use of the data.   
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SUBMISSION INSTRUCTIONS 
 

The application should be submitted to the appropriate campus IRB. 
 

Denton and Dallas 
 
Mail the signed original to the address below. If electronic submission is preferred, combine all 
parts of application into single pdf document and email to irb@twu.edu. The signed original 
cover page (hard copy) then needs to be sent to the Denton IRB and placed on file. 

 
 TWU’s Office of Research & Sponsored Programs 
 Institutional Review Board 
 PO Box 425619 
 Denton, TX 76204-5619 
 

Applications may also be hand delivered to the Denton campus ACT 7th floor or the Dallas 
campus Office of Research IHSD 8th floor. 

 
Houston 
 
All parts of the application (including the signed cover page and appendices in order) should be 
combined into one single .pdf or Word document and emailed to mjackson6@twu.edu. The 
signed original cover page (hard copy) then needs to be sent to the Houston IRB Office and 
placed on file. If you have any difficulty with preparing a .pdf file, please contact Mary Jackson 
via email for assistance. 

 

mailto:irb@twu.edu
mailto:mjackson6@twu.edu
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H2UH2UH2UH2U

1. Birthday

2. Gender:

3. What is your height in feet and inches? (Remove shoes before measuring.) 
NOTE: Registered nurse will fill in the answer to this question.

4. What is your current weight in pounds?  
NOTE: Registered nurse will fill in the answer to this question.

 

5. Enter the last four digits of your cell or a primary phone number

 
Demographics

MM DD YYYY

Please fill in your 
birthday in the format 
MM/DD/YYYY

/ /

*

Feet

Inches

*

.

 

Female
 

nmlkj

Male
 

nmlkj
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H2UH2UH2UH2U

6. Ethnic Origin

 

 

African American
 

nmlkj

American Indian or Alaskan Native
 

nmlkj

Asian or Pacific Islander
 

nmlkj

Hispanic
 

nmlkj

Caucasian/White
 

nmlkj

Other (please specify) 
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H2UH2UH2UH2U

7. Rate your currrent health

8. Do you use tobacco (cigarettes, cigars, pipes, smokeless tobacco)?

9. How many cigarettes do you smoke in an average day?

10. How many cigars or pipes do you smoke per day?

11. How many times a day do you use smokeless tobacco (snuff or chewing tobacco)

 
Health/Tobacco Use

 

Great
 

gfedc

Good
 

gfedc

Average
 

gfedc

Below Average
 

gfedc

Poor
 

gfedc

Yes, I occasionally use tobacco
 

gfedc

Yes, I regularly use tobacco
 

gfedc

I quit using tobacco 2 or more years ago
 

gfedc

I quit using tobacco less than 2 years ago
 

gfedc

I have never used tobacco or tobacco type products (Skip to question #12)
 

gfedc

Less than 1 a day
 

gfedc

1 to 9
 

gfedc

10 to 19
 

gfedc

20 or more
 

gfedc

I do not smoke cigarettes
 

gfedc

None
 

nmlkj

1 or less
 

nmlkj

2 or more
 

nmlkj

None
 

nmlkj

1 or less
 

nmlkj

2 or more
 

nmlkj
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12. In an average day, how many servings do you eat of the following food groups?

 
Diet

0 1 2 3 4 5 6+

Fruits (1/2  1 cup fruit/juice, 
1/2 cup dried fruit or 1 
medium piece)

nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj

Vegetables (1 cup raw or 
cooked vegetables or juice, 2 
cups of greens)

nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj

Protein (1 oz of meat, poultry 
or fish, 1/4 cup beans, 1 egg, 
1 TB peanut butter, 1/2 oz 
nuts of seeds)

nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj

Complex carbohydrates (1 
slice whole gain bread, 1 cup 
whole grain cereal, 1/2 cup 
brown rice or pasta)

nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj

Simple carbohydrates (1 slice 
white bread, 1 cup cereal, 
1/2 cup white rice or pasta)

nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj

Dairy (1 cup or 8 oz whole 
milk or yogurt, 1 slice cheese)

nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj

Processed meats (1 hot dog, 
2 slices lunch meat, 2 slices 
bacon)

nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj

Fried foods (10 french fries, 1 
piece fried chicken, 1 oz 
chips)

nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj

Fats (1 tsp butter, 1 TB 
margarine, cream or sauce)

nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj

Sweets & Desserts (1 cookie, 
1 donut, 1 candy bar, 8oz soft 
drink or sweet tea)

nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
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13. How many times in the last month did you drive or ride when the driver perhaps had 
too much alcohol to drink?

14. What percentage of the time do you buckle your safety belt when either driving or 
riding in a motor vehicle?

15. On average, how close to the posted speed limit do you usually drive?

 
Driving Behavior

 

Never
 

nmlkj

Once
 

nmlkj

2 or more
 

nmlkj

Never 0%
 

nmlkj

Seldom 139%
 

nmlkj

Sometimes 4079%
 

nmlkj

Usually 8099%
 

nmlkj

Always 100%
 

nmlkj

Within 5 miles per hour
 

nmlkj

610 mph over
 

nmlkj

1120 mph over
 

nmlkj

20+ mph over
 

nmlkj
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16. In a typical week, how often do you do VIGOROUS leisuretime physical activities for 
AT LEAST 10 MINUTES that cause HEAVY sweating or LARGE increases in breathing or 
heart rate?

 

17. About how long do you do these VIGOROUS leisuretime physical activities each 
session?

18. In a typical week, how often do you do LIGHT OR MODERATE leisuretime physical 
activities for AT LEAST 10 MINUTES that cause ONLY LIGHT sweating or a SLIGHT to 
MODERATE increase in breathing or heart rate?

 

19. About how long do you do these LIGHT or MODERATE leisuretime physical activities 
each session?

20. In a typical week, how often do you do STRENGTHBUILDING exercises, such as lifting 
weights, pushups, or calisthenics?

 

21. In an average week, how many alcoholic drinks do you consume?

22. If you drink alcohol, do you ever drink 5 or more drinks at a time?

 
Physical Activities (exercises, sports, physically active hobbies) done in ...

6

minutes per session (Ex: 30)

6

Minutes per session (EX: 30)

6

None, I don't drink alcohol
 

nmlkj

Less than 1
 

nmlkj

13 drinks
 

nmlkj

47 drinks
 

nmlkj

814 drinks
 

nmlkj

15 or more drinks
 

nmlkj

Yes
 

nmlkj

No
 

nmlkj
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23. At any time in the past year, how often have you felt:

24. How much stress do you feel in these areas of your life?

25. Do you feel you are effective in managing the stress in your daily life?

Rarely Sometimes Often Almost Always

Downhearted or sad? nmlkj nmlkj nmlkj nmlkj

Angry or hostile? nmlkj nmlkj nmlkj nmlkj

Nervous or uptight? nmlkj nmlkj nmlkj nmlkj

That you are receiving 
good support from friends 
and family?

nmlkj nmlkj nmlkj nmlkj

That interesting and 
challenging situations fill 
your life?

nmlkj nmlkj nmlkj nmlkj

None A Little Some A Lot Overwhelming

Work/Job nmlkj nmlkj nmlkj nmlkj nmlkj

Family nmlkj nmlkj nmlkj nmlkj nmlkj

I am very effective
 

nmlkj

I am somewhat effective
 

nmlkj

I am not effective
 

nmlkj

I try to manage my stress, but it doesn't seem to help
 

nmlkj
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26. Have you ever been diagnosed with any of the following chronic conditions?

27. How often do you do a selfadministered breast exam to check for lumps

28. When did you last have your breasts examined by a physician or nurse

Yes No

Stroke nmlkj nmlkj

Asthma nmlkj nmlkj

Arthritis nmlkj nmlkj

Diabetes nmlkj nmlkj

Back Pain nmlkj nmlkj

Depression nmlkj nmlkj

Osteoporosis nmlkj nmlkj

High Cholesterol nmlkj nmlkj

Allergies (seasonal) nmlkj nmlkj

Cancer (of any kind) nmlkj nmlkj

Hypertension/High Blood 
Pressure

nmlkj nmlkj

Chronic Heartburn or GERD nmlkj nmlkj

Polyps of the Colon or 
Rectum

nmlkj nmlkj

Chronic Headaches or 
Migraines

nmlkj nmlkj

Chronic Bronchitis or 
Emphysema

nmlkj nmlkj

Insomnia nmlkj nmlkj

Angina, Congestive Heart 
Failure or Heart Attack

nmlkj nmlkj

Monthly
 

nmlkj

Once every few months
 

nmlkj

Rarely or never
 

nmlkj

Within the past year
 

nmlkj

1 to 2 years ago
 

nmlkj

2 to 3 years ago
 

nmlkj

More than 3 years ago
 

nmlkj

Never
 

nmlkj
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29. When did you last have a Pap smear?

30. Are you currently pregnant?

31. Do you plan to become pregnant in the next 12 months?

32. Are you currently planning to make any changes to keep yourself healthy or improve 
your health?

33. In the last 6 months, how many days did you miss from your job because of:

34. In the last 12 months, how many times have you done any of the following?

Yes, in the next 30 
days

Yes, in the next 6 
months

I have recently made a 
healthy change

I am already 
maintaining healthy 

habits
Not interested

Diet and Nutrition nmlkj nmlkj nmlkj nmlkj nmlkj

Exercise nmlkj nmlkj nmlkj nmlkj nmlkj

Tobacco Use nmlkj nmlkj nmlkj nmlkj nmlkj

Weight Management nmlkj nmlkj nmlkj nmlkj nmlkj

Stress nmlkj nmlkj nmlkj nmlkj nmlkj

Alcohol Use nmlkj nmlkj nmlkj nmlkj nmlkj

02 35 69 10+

Personal illness or injury nmlkj nmlkj nmlkj nmlkj

Workrelated injury or 
accident

nmlkj nmlkj nmlkj nmlkj

1 2 3 4 or more none

Visited an emergency room nmlkj nmlkj nmlkj nmlkj nmlkj

Had an overnight hospital 
stay

nmlkj nmlkj nmlkj nmlkj nmlkj

Visited a walkin clinic nmlkj nmlkj nmlkj nmlkj nmlkj

Had a physician office visit nmlkj nmlkj nmlkj nmlkj nmlkj

Within the past year
 

nmlkj

1 to 2 years ago
 

nmlkj

2 to 3 years ago
 

nmlkj

More than 3 years ago
 

nmlkj

Never
 

nmlkj

Yes (Skip to Question 32)
 

nmlkj

No
 

nmlkj

Yes
 

nmlkj

No
 

nmlkj
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35. When was the last time you had the following screenings?

36. Do you have a personal physician?

37. How often do you:

38. When seeking nonurgent medical treatment, how important are the following?

39. Do you have health insurance?

In the apst 12 months 12 years ago 23 years ago 3+ years ago Never

Annual physical nmlkj nmlkj nmlkj nmlkj nmlkj

Dental exam nmlkj nmlkj nmlkj nmlkj nmlkj

Vision/glaucoma testing nmlkj nmlkj nmlkj nmlkj nmlkj

Colonoscopy nmlkj nmlkj nmlkj nmlkj nmlkj

Lab tests for cholesterol nmlkj nmlkj nmlkj nmlkj nmlkj

Lab test for blood sugar nmlkj nmlkj nmlkj nmlkj nmlkj

Blood pressure reading nmlkj nmlkj nmlkj nmlkj nmlkj

1 day a week 24 days a week 57 days a week None

Drink at least 8 glasses of 
water

nmlkj nmlkj nmlkj nmlkj

Get at least 68 hours of 
sleep

nmlkj nmlkj nmlkj nmlkj

Take a multivitamin 
supplement(s)

nmlkj nmlkj nmlkj nmlkj

Very Somewhat Not at all

Convenience/location nmlkj nmlkj nmlkj

How fast you get an 
appointment

nmlkj nmlkj nmlkj

Minimal inoffice wait 
times

nmlkj nmlkj nmlkj

Physician on site nmlkj nmlkj nmlkj

Outofpocket costs nmlkj nmlkj nmlkj

Yes
 

nmlkj

No
 

nmlkj

Yes
 

nmlkj

No
 

nmlkj
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40. Check the classes/programs you'd be likely to attend if these were offered:

Exercise
 

gfedc

Smoking cessation
 

gfedc

Stress management
 

gfedc

Weight management or nutrition
 

gfedc

Blood pressure or cholesterol management
 

gfedc

Disabetes education and support groups
 

gfedc

Oncology support groups
 

gfedc

None of the above
 

gfedc
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41. Which of the following health topics/services are of interest to you? (Select all that 
apply)?

Heart and vascular health
 

gfedc

Woman's health
 

gfedc

Caregiving and retirement
 

gfedc

Cancer prevention
 

gfedc

Cancer detection and treatment
 

gfedc

Bone and Joint care
 

gfedc

Men's health
 

gfedc

Obesity
 

gfedc

Orthopedics
 

gfedc

Sleep disorders
 

gfedc

Pulmonary rehabilitation
 

gfedc

Diabetes treatment and education
 

gfedc

Heartburn/reflux disease
 

gfedc

Pediatric services
 

gfedc

Wound care management
 

gfedc

Pain management
 

gfedc

Nutrition
 

gfedc

Breast Disease
 

gfedc

Menopause
 

gfedc

Obstetrics
 

gfedc

Osteporosis
 

gfedc

None of the above
 

gfedc
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BMI and Intent to Change: A Pilot Study 



Introduction 
 “Obesity is a disease that has extensive roots” (Rennick,2007,para 5) 

 According to the CDC 2013,  obesity affects over 93 million people 
across the United States 

  Annual deaths > 112,000 (CDC, 2013) 

 United States steadily increasing in prevalence of obesity – health 
professionals coined this trend as the “obesity epidemic” 

 Over a period of 24 years, astonishing trend 
1. 1990 – No states had prevalence more than 15% 
2. 2014 – No states had prevalence less than 20%, three states had 

prevalence of obesity of 35% or greater (Ark, Miss, Virgina) 
Source: http://www.cdc.gov/obesity/data/prevalence-maps.html 

 
 



Purpose 
 The purpose of this  study was to determine whether BMI is a significant 

predictor of an individual’s intent to change or manage health risk 
behaviors. 
1. Nutrition 
2. Exercise 
3. Tobacco use 
4. Weight management 
5. Stress management  
6. Alcohol use 
 

 Second purpose was to evaluate if descriptive variables are predictive of 
high BMI or obesity 
1. Age 
2. Ethnicity 
3. Gender 



Hypothesis 
 BMI will be neither predictive nor protective of intent to change 

on self-reported behavior of diet and nutrition, exercise, 
tobacco use, weight management, stress management and 
alcohol use 

 

 The descriptive variables of age, gender, race/ethnicity, interest 
in education classes, interest in health services, having a personal 
physician, and having health insurance will be neither predictive 
of nor protective of obesity as measured by BMI 



Review of Literature  
 Cultural standards of beauty – BMI less than 30 
 In 2014, there were 22 states that had BMI’s over 30   

 Underweight <18.5 
 Healthy weight 18.5 – 24.9 
 Overweight 25 – 29.9 
 Obese over 30 

 Impact: Cost of obesity related illnesses  
 Main study: Goetzel, 2012 
 Sample of over 92,000 employees, three years 
 Obese employees ccost 27.4% more than non-obese employees 

 
 

 
 



Methods 
 Population and Sample 

 Cross section of employees; Level 3 health insurance coverage from HCA 
 Over 200,000 employees at HCA, 501 fully completed surveys randomly selected and 

de-identified for this study 
 Any response set that had missing data was not included 
 Males were excluded due to low responses  (Females = 461; Males = 40)  

 Descriptive Statistics 
 Evaluate frequencies of health behaviors and intent to change 

 Multiple logistic regressions 
 Evaluate if BMI is predictive of intent to change 
 Evaluate if certain descriptive variables were predictive or protective of obesity 



Results 
 BMI results    

 
 
 
 
 
 

 Research Question 1: Is BMI Associated with any demographic 
variable such as age, gender, and race/ethnicity?  

 Gender – all female  
 BMI was associated with age but not ethnicity 
 Older participants more likely to have higher BMI 

 
 

BMI Scale n Percentage 

Underweight <18.5 n=11 2.4% 

Healthy weight 18.5 – 24.9 n=120  26.4% 

Overweight 25 – 29.9 n=130 28.6% 

Obese over 30 n=193 42.5% 

Total  N=454 



Results 
 Research Question 2: What are the differences between 

participants with a BMI in obesity range versus those with BMI in 
normal range on self-reported behaviors, current health status, 
chronic conditions, intent to change, accessing health care, 
preventive health, use of personal physician, and having health 
insurance? 

 
 

Significance 

Light exercise Less likely to engage in light exercise 

Health status Reported poorer health status 

# of Chronic conditions Higher # of chronic conditions 

PH-Diagnostic scores Lower scores on PH-Diagnostics 

Personal physician More likely to have a personal physician  

Office visit More likely to have an office visit 

Intent to change Less likely to make a change in exercise (already maintaining) 



Results 
 Research Question 3:  Which health education classes / programs did participants select 

most frequently as one they would attend if offered? 
 Exercise class 52.5% 
 Weight management 47.3% 

 
 

 Research Question 4:  Which health topics / services were of greatest interest to 
participants? 
 Woman’s health 57.7% 
 Obesity   25.4% 
 Nutrition  24.5% 
 Bone/joint care 24.5% 

 
  
  
 
 



Interpretation / What does it mean? 
 Study of health care employees; serious obesity issues 

 Higher percentage of obesity in this study population than in the general public  

 71% are either overweight or obese 

 Existing infrastructure of health care environment does not encourage employees to exercise 

 Transtheoretical Model – to ensure efforts that work, target towards the employee’s readiness 

 Need targeted programs and strategies to decrease prevalence of obesity among employees 

 Millions of dollars can be impacted - ROI 

 



Strategies 
Inspiration - Culture 
 Story telling, conversation, socialize the vision, mission 

 HCA Mission - “we are committed to the care and improvement of human life”  

 Before taking care of patients, we need to take care of ourselves 
 Leadership role modeling 
 

 

Information - Educational Strategy 
 Mandatory health coaching, nutrition counseling  

 Financial /retirement education with nutrition counseling 

 



Strategies 
Impact - Financial Strategy 
 Modifications of employee health insurance benefits, not allow certain services 

to be covered until BMI reduced 

 Increasing the cost for coverage of individuals with higher BMI; shared risk 

 

Integration - Technology Strategy 
 Hospital apps for employees to track activity, report out to others on healthy 

activities 

 Social gaming amongst employees 

 Employee announcement boards 
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