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ABSTRACT 

 

Nearly two-thirds of United States adults are overweight or obese, and 

approximately 15 million Americans are obese.  Communities are responding by 

implementing team-based strategies to encourage weight loss and physical activity 

among local individuals.  The purpose of the present study was to determine the efficacy 

of GET FiT Lubbock, an 8-week team- and community-based intervention on changes in 

body weight, body composition, and chronic disease risk factors in adults.  A total of 173 

adults enrolled in the 8-week weight loss intervention, and 32 adults (8 males and 24 

females; mean age of 45±2.4 years; mean BMI of 31±1.2 kg/m
2
) completed pre- and 

post-intervention measurements.  For the intervention, participants formed teams of four 

individuals.  Teams then competed against one another to accrue as many points as 

possible.  Points were awarded for minutes of self-reported exercise and attending 

nutrition and fitness lectures as well as community events.  Pre-intervention 

measurements, which were taken 1 week prior to the start of the intervention, included 

height, weight, body mass index (BMI), body fat percentage, waist circumference, hip 

circumference, waist-to-hip ratio, fasting blood glucose, total cholesterol, high density 

lipoprotein (HDL) cholesterol, systolic and diastolic blood pressure.  One week after the 

conclusion of the 8-week intervention, the same measurements were taken again. Minutes 

of exercise were self-reported weekly to research personnel. The 8-week intervention 

resulted in significant decreases in body weight (-1.66 ±0.5kg, p<0.01), BMI (-0.6 ±0.2, 

p<0.01), waist circumference (-3.0 ±0.6cm, p<0.001), hip circumference (-2.9 ±0.5cm, 

p<0.001), total cholesterol (-6.9 ±2.5mg/dL, p<0.01), and systolic blood pressure (-3.8 



Texas Tech University, Jada Stevenson, May 2011 

 

vii 
 

±1.8mmHg, p<0.05).  Conversely, HDL cholesterol and fasting blood glucose 

significantly increased (3.8 ±1.3mg/dL, p<0.01 and 3.94 ±1.5mg/dL, p<0.05, 

respectively).   There were no changes in diastolic blood pressure.  Males significantly 

lost more body fat percentage than females (-3.65 ±0.5% vs. 0.14 ±0.4%), which proved 

to be the only significant gender difference for the change in each variable.  Further, there 

were no significant changes in outcome variables when analyzed between initial BMI 

categories.  These findings suggest that the GET FiT Lubbock program can produce 

modest weight loss and improve chronic disease risk factors.  Although more data are 

needed regarding gender and BMI group differences, this study provides a point of 

reference for future team- and community-based exercise and health campaigns. 
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CHAPTER I 

INTRODUCTION 

 

The prevalence of obesity continues to increase and is the primary public health 

concern of the United States (US) and globally.  One billion of the approximately 6.5 

billion people in the world are estimated to be overweight (body mass index-BMI >25 

kg/m
2
), and of these, at least 300 million are obese (BMI >30 kg/m

2
) (1).  It is well 

documented being overweight or obese dramatically increases an individual‘s risk for 

some of the most preventable chronic diseases such as heart disease, type 2 diabetes, 

certain cancers, and stroke.  Additionally, there are psychosocial effects of obesity 

including low self-image, low self-confidence, social stigma, reduced mobility and 

poorer quality of life (2).  Physical activity, which is important for increasing total energy 

expenditure, is a primary factor in weight reduction and prevention of weight gain and 

should be incorporated into interventions promoting a healthy lifestyle.  Furthermore, the 

benefits of eating a healthful diet and exercising, independent of the effects on body 

weight, are well documented (3).  Some of these benefits include reduced risk of 

coronary heart disease, hypertension, colorectal cancer, osteoarthritis, reduced stress and 

depression, and increased emotional well-being, energy level, self-confidence, and 

satisfaction with social activity (4-7).  Numerous weight loss and exercise intervention 

studies have shown positive results in reducing weight and subsequently chronic disease 

risk factors (8-11).  Importantly, exercise interventions also have  shown reductions in 

chronic disease risk independent of any losses in body weight or body fat (12). 
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Given the far-reaching extent of the overweight and obesity epidemic, there is a 

vital need for practical, affordable, and scalable intervention strategies that effectively 

induce weight loss (13), prevent weight gain, and improve overall health and chronic 

disease risk.  These strategies should be focused on preventing weight gain among 

normal-weight individuals, thus reducing the occurrence of overweight and obesity, as 

well as reducing body weight in the overweight and obese population.  Even though the 

potential for health benefits after weight loss exist, there is little evidence on how to 

accomplish this objective successfully (13).  Furthermore, there is even less evidence of 

the efficacy of short-term weight loss intervention strategies. 

The identification of the significance of social norms and the social environment 

has led to community-based approaches to health promotion as a means of achieving 

large-scale change in both primary prevention and the treatment of chronic health 

problems such as obesity.  States, regions, and communities are responding to the obesity 

epidemic by working to create better environments to support a healthier, active lifestyle.  

GET FiT Lubbock is an 8-week community and team-based intervention program that 

encourages healthy activities, increased fruit and vegetable consumption and good, 

personal relationships.  Its mission is to promote a healthy lifestyle in the community in 

order to reap the benefits of improved health and fitness.  GET FiT Lubbock started in 

2007 under the Texas Tech University Health Sciences Center Garrison Institute on 

Aging and since then has had 6 competitions ranging in length from 8 weeks to 12 weeks 

in duration.  Approximately 2,000 males and females from the Lubbock community have 

voluntarily and actively participated in the program. Teams of four individuals (males 
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and/or females) compete against other teams to earn ―points‖ for exercise, weight loss, 

and attendance to GET FiT sponsored events.  For the purpose of this study, community 

was defined as a social entity that can be classified spatially on the basis of where persons 

live, work, learn, worship, and play (e.g., homes, schools, parks, roads, and 

neighborhoods) (14).  The aims of the current study were threefold.  We wanted to 

determine if GET FiT Lubbock V: 1) led to changes in body weight, fat mass, and level 

of physical activity; 2) led to changes in chronic disease risk factors (blood pressure, 

blood cholesterol, and fasting blood glucose); and 3) determine if there was a correlation 

between the changes in outcome variables and the accumulation of exercise minutes. 

Based on previous literature, the hypotheses of this study are: 1) body weight, 

BMI and BF percentage after participation in GET FiT Lubbock V will be significantly 

reduced, 2) participation in GET FiT Lubbock V will lead to improvements in chronic 

disease risk factors by lowering blood pressure, total cholesterol, and fasting blood 

glucose levels and increasing high density lipoprotein (HDL) cholesterol levels; and 3) 

there will be a positive correlation between exercise minutes accrued and changes in 

outcome measures (weight, BMI, BF mass, blood pressure, fasting blood glucose, total 

cholesterol and HDL cholesterol). 
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CHAPTER II 

OBESITY 

 

Background and Significance 

The global prevalence of obesity and overweight has increased in developed 

countries and in developing nations alike.  Approximately 1.6 billion people worldwide 

are overweight and 400 million are obese (15).  In less than four years, these numbers are 

predicted to more than double to 2.3 billion overweight people and 700 million obese 

people by the year 2015 (1).  Nearly two-thirds of US adults are overweight or obese (16) 

and approximately 15 million (5%) Americans now have a BMI > 40 (16) which signifies 

extreme obesity (class 3).  Obesity has negative consequences both for the individual and 

society.  According to a recent study conducted by the Center of Disease Control (CDC), 

the medical cost of obesity in the US may be as high as $147 billion annually (17).  

Obesity is associated with an increased risk of mortality and shortening life span by an 

average of nine years (18).  During the past twenty years, there has been a dramatic 

increase in obesity and consequently BMI in the United States.  In 2008, Colorado was 

the only state that had a prevalence of adult obesity less than twenty percent (19). 

Obesity is a multifactoral disease with contributions that can come from genetics, 

environmental and behavioral factors.  Environmental factors such as lack of access to 

full-service grocery stores, knowledge of healthy foods, high costs of healthy foods, 

household income, health disparities, access to energy dense foods and lack of access to 

safe places to play and exercise can contribute to increased obesity rates as well by 
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reducing the probability of healthy eating and active living behaviors (20).  Still, much of 

the risk for chronic disease is behavioral and can be controlled by the individual.  The 

individual‘s own diet (energy intake) and exercise regimen (energy expenditure) are key 

factors to weight status, which is explained by the energy balance equation.  The energy 

balance equation shows energy intake = energy expenditure + change in body stores (21).  

Energy balance is achieved when intake equals expenditure.  Weight maintenance is a 

typical example of achieving energy balance.  A person is said to be in positive energy 

balance if intake exceeds energy expenditure which will lead to weight gain, and 

eventually, obesity.  Conversely, a person is said to be in negative energy balance if 

energy expenditure is greater than intake which will lead to weight loss.  The majority of 

weight gain from a positive energy balance that occurs in adults can be attributed to a 

hypercaloric diet and lack of adequate exercise.  

The initial clinical strategy for weight loss is through lifestyle modification which 

involves a combination of a healthier diet, introducing or increasing exercise, and 

behavior change.  However, many individuals find it challenging to achieve and maintain 

weight loss solely through this approach.  This is why alternative means, other than 

exercise and diet, to reducing weight are becoming more prevalent and widely used.  

During the past several years, the number of bariatric surgeries in the US has increased 

dramatically; it was estimated that 220,000 bariatric procedures were performed in 2008 

(22).  Other prevalent means to reducing weight are by nonprescription and prescription 

medication.  Only one drug, Orlistat, has been approved by the US Food and Drug 

Administration (FDA) to treat obesity long term (23).  Previously, Sibutramine was 
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approved by the FDA to treat obesity long term, but due to a recent clinical study is no 

longer in the US because of increased risk of cardiovascular events (heart attack and 

stroke) (24).  A few other medications approved for weight-loss are either for short term 

use and/or have potential adverse side effects that are unpleasant for the individual such 

as increased BP and heart rate, nervousness, dizziness, nausea, and/or gastrointestinal 

issues (25).  Therefore, there is a vital need for sustainable prevention and maintenance 

strategies for weight loss.  

Energy Balance and Body Weight 

There are a variety of factors that play a role in obesity, which is the result of 

excess body fat accumulation.  As mentioned previously, many factors—genetic, 

behavioral, social, and economic—interact to influence the development of obesity in 

populations. Losing weight and achieving weight maintenance are common goals of 

weight loss therapy.  To understand changes in body weight, the energy balance equation 

can be used.  This equation shows that energy intake = energy expenditure + change in 

body stores (21).  Energy balance is achieved when energy intake equals energy 

expenditure and there are no changes in body stores.  In order to lose weight, an 

individual must be in a negative of energy balance for a period of time.  This can be 

achieved if energy expenditure exceeds intake or if intake is less than energy expenditure.  

Research shows eating a diet high in fruits, vegetables, whole grains and calcium is 

important for weight loss and weight management (26-30).  Conversely, weight gain 

occurs when energy intake exceeds energy expenditure for a prolonged time period.  A 

high total energy intake is the main proponent of higher body weights in modern 
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populations (31).  Societies with access to energy-rich, convenient foods and low 

physical activity levels are at an increased risk of becoming overweight or obese (32).  

Additionally, workplaces are a sedentary setting for many employees and also a place 

where access to energy-dense food and beverages is common (32). 

Definition and Measurement of Obesity 

Obesity is defined as a BMI of 30 (kg/m
2
) or greater (19).  BMI is calculated 

using an individual‘s weight and height and provides a reasonable indicator of body 

fatness and weight categories that may lead to health problems (19).  On the BMI scale, 

underweight is classified as having a BMI < 18.5 kg/m
2
, healthy weight is a BMI of 18.5 

to 24.9 kg/ m
2
, overweight is a BMI of 25.0 to 29.9 kg/ m

2
, obesity class 1 is a BMI of 

30.0 to 34.9 kg/ m
2
, obesity class 2 is a BMI of 35.0 to 39.9 kg/ m

2
, and extreme obesity 

class 3 is having a BMI ≥ 40.0 kg/ m
2
.  Certain conditions can affect the accuracy of BMI 

in interpreting total body fat.  Some examples of these situations include high 

muscularity, large skeletal mass, edema, muscle wasting and osteoporosis.  

Consequently, BMI can overestimate body fatness in certain populations and 

underestimate in others (33).  It is possible to have a high or low BMI and still be a 

normal weight.  Two examples of these populations are athletes and elderly.  For that 

reason, BMI is only one indicator of potential health risks associated with being 

overweight or obese and should be used collectively with other body composition 

measurements.  For assessing someone's likelihood of developing overweight- or obesity-

related diseases, the National Heart, Lung, and Blood Institute (NHLBI) guidelines 

recommend looking at two other predictors: the individual's waist circumference and 
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other risk factors the individual has for diseases and conditions associated with obesity.  

Examples of other risk factors are high blood pressure and physical inactivity (19).  Other 

measurements that indicate an unhealthful body weight are percent body fat (measured by 

body composition analysis), waist circumference (WC), hip circumference and waist-to-

hip ratio (WHR). 

Disease Risk 

Overweight and obesity lead to impaired quality of life, increased health care 

costs, and increased risk for developing chronic diseases.  Specifically, obesity is a major 

risk factor for cardiovascular disease (CVD), type 2 diabetes mellitus (T2DM), certain 

types of cancer, stroke, fatty liver disease and increased mortality (19,34).  Obesity can 

also increase length of stay in a primary care facility, absenteeism from work, increase 

health care costs, employer expenses, and decrease productivity and labor output.  

Furthermore, there are numerous quality-of-life and unfavorable psychosocial aspects, 

such as depression, that are linked with obesity (35). Some of the most current cost 

estimates of obesity are $147 billion annually (17). 

Cardiovascular disease 

More than 82 million Americans are estimated to have one or more types of 

cardiovascular disease (36).  The most common forms of CVD include hypertension 

(HTN), atherosclerosis (AS), ischemic heart disease (IHD), peripheral vascular disease 

(PVD), and heart failure (HF) (37).  The estimated direct and indirect cost for CVD for 

2010 was $503.2 billion dollars, according to American Heart Association‘s heart disease 
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and stroke statistics update.  Approximately 17.1 million deaths worldwide occur from 

some form of CVD (38).  Many of these deaths are preventable by actions on the primary 

risk factors: unhealthful diet, physical inactivity, and smoking.  One study conducted by 

Sui et al (39) linked cardiorespiratory fitness and adiposity as mortality predictors in 

older adults.  Additionally, a number of studies have documented the association between 

obesity and CVD risk factors (40,41).  In a study by Burke et al (42), obesity was 

associated with a greater risk of coronary artery calcium, internal carotid artery intimal 

medial thickness greater than 80th percentile, common carotid artery intimal medial 

thickness greater than 80th percentile, and left ventricular mass greater than 80
th

 

percentile compared with normal body weight (42). 

The most common form of CVD is hypertension, or high blood pressure (BP), 

and is three times more common in obese compared to normal-weight persons.  The 

Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, 

and Treatment of High Blood Pressure (JNC 7 Report) provides present criteria for the 

definitions of normal blood pressure, pre-hypertension, and hypertension (43).  For 

persons aged 18 years and older, normal BP is defined as systolic BP less than 120 

mmHg and diastolic BP less than 80 mmHg.  Pre-hypertension is defined as BP that 

ranges from 120 to 139 mmHg systolic BP and/or 80 to 89 mmHg diastolic BP (43).  

Finally, HTN is defined as systolic BP of greater than or equal to 140 mmHg or diastolic 

BP greater than or equal to 90 mmHg.  HTN is further classified as Stage 1 or 2 

depending on the level of BP (Stage 1 is systolic BP of 140-159 mmHg and diastolic BP 

of 90-99 mmHg; Stage 2 is systolic BP of 160 mmHg or higher or diastolic BP of 100 
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mmHg or higher).  The primary objectives to treat and control HTN are to reduce systolic 

and diastolic BP to target levels (44).  This can be achieved through modifying the diet, 

increasing exercise, using medications, and/or combinations of the therapies, which will 

in turn, decrease the risk for developing CVD. 

Atherosclerosis is a disease in which plaque builds inside the arteries. 

Dyslipidemia refers to a lipid profile that increases the risk of atherosclerotic 

development.  Desirable ranges for total cholesterol, LDL cholesterol, HDL cholesterol, 

and triglycerides levels in the blood are as follows: <200 mg/dL, <100 mg/dL, >60 

mg/dL and <150 mg/dL, respectively (45). Typically, dyslipidemia is a condition in 

which low-density lipoprotein (LDL) cholesterol levels are elevated and HDL cholesterol 

levels are reduced.  However, a variety of other dyslipidemic conditions can also exist, 

such as the combination of normal LDL cholesterol and high triglyceride (TAG) level 

(46).  Elevated serum LDL cholesterol and low serum HDL cholesterol are also major 

risks factors for coronary heart disease (CHD).  Obese adults are more likely than normal 

weight adults to have elevated serum levels of total and LDL cholesterol and TAG, as 

well as lower serum levels of high-density lipoprotein HDL cholesterol.  Obesity results 

in the overproduction of very-low-density lipoprotein (VLDL) by the liver.  Because the 

body eventually converts VLDL to LDL, increased serum levels of VLDL result in 

elevations of serum LDL.  One study conducted by Roberts and colleagues (3) found a 

21-day diet and exercise intervention in obese individuals significantly reduced body 

weight, BMI, total cholesterol, LDL, LDL-to-HDL ratio, HDL, and total-to-HDL ratio 
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(3).  Therefore, exercise and diet modifications remain important components in reducing 

CVD risk factors and weight while increasing physical activity. 

Metabolic syndrome 

The metabolic syndrome (MetS) is one of the major metabolic complications of 

obesity and increases the risk of cardiovascular disease.  The metabolic syndrome is a 

constellation of metabolic risk factors, including 1) abdominal obesity, 2) insulin 

resistance, 3) dyslipidemia, 4) hypertension, and 5) prothrombotic state.  According to the 

National Cholesterol Education Program (NCEP) guidelines, displaying three of the five 

risk factors classifies an individual as having MetS.  The risk component most commonly 

associated with MetS is elevated BP (47) and is the greatest single contributor to 

cardiovascular risk worldwide (48).  As previously mentioned, the risk of MetS increases 

with BMI and consequently with overweight and obesity.  However the presence of 

abdominal obesity is more highly correlated with the metabolic risk factors than is an 

elevated BMI.  Therefore, the measure of WC is recommended to identify the body 

weight component of the MetS (46).  Metabolic syndrome and obesity have contributory 

roles in the development of chronic kidney disease (CKD), which is now widely accepted 

as a risk factor for CVD and mortality (49,50).  One study conducted by Liu et al (51) 

explored the relationship between MetS and CKD in patients with CAD.  The prevalence 

of MetS and CKD was 53.0% and 21.1%, respectively. Importantly, patients with MetS 

had a higher prevalence of CKD than those without MetS.  As evidenced above, 

metabolic syndrome is a serious health condition intensified by obesity where a 
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combination of weight loss and physical activity remains the primary modifiable risk 

factors to target for a healthier lifestyle. 

Type 2 diabetes mellitus  

Type 2 diabetes mellitus is highly associated with being overweight or obese, and 

risk for death among people with diabetes is about twice that of those without diabetes 

(46).  About 55% of diagnosed T2DM people are obese (52). T2DM increases the risk of 

other diseases such as, myocardial infarction and stroke by at least two-to threefold, and 

approximately doubles risk of all-cause mortality (53).  Diabetes mellitus is a diverse 

group of disorders that share the primary symptom of hyperglycemia resulting from 

defective insulin production, insulin action, or both (46). Some of the most common 

forms of diabetes mellitus can be categorized as either type 1 diabetes mellitus (T1DM), 

type 2 diabetes mellitus (T2DM) or gestational diabetes mellitus (GDM).  Individuals 

with T2DM typically can produce insulin sufficiently, but their tissues are insulin 

resistant.  This causes increased need for insulin, so the pancreas further increases 

production.  Eventually the pancreas loses its ability to produce insulin (46).  Obesity-

related insulin resistance results in increased stress on the pancreas, causing essential 

insulin deficiency which ultimately leads to diabetes (46). Consequently, two metabolic 

defects are observed in individuals with T2DM: insulin resistance and relative insulin 

deficiency (46). Compared with individuals who have a normal BMI, the 10-year risk of 

developing diabetes is increased approximately 20-fold in persons with a BMI of 35 

kg/m2 or greater (54).  Some of the modifiable risk factors for T2DM are being 

overweight, leading a sedentary lifestyle and making poor food choices.  The most 
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critical risk factor, being overweight or obese, should be targeted for the prevention of 

T2DM.  This can be achieved by creating a negative energy balance through diet (energy 

intake) and increased physical activity (energy expenditure). 

The number of individuals diagnosed with diabetes is over 17.5 million and 

continues to increase (55).  Approximately 57 million people are estimated to have pre-

diabetes, which is a condition characterized by higher than normal blood glucose levels, 

but not quite high enough to meet the criteria to be diagnosed with diabetes (56).  The 

estimated cost of diabetes in 2007 was $174 billion with $116 billion in excess medical 

expenditures and $58 billion in reduced national productivity.  According to a study 

conducted by the American Diabetes Association, people with diagnosed diabetes, on 

average, spend $11,744 per year on health care.  In order to decrease health care costs 

and boost productivity, it is essential that individuals have access to nutrition/fitness 

information from experts and support to achieve health goals.  More and more 

communities are implementing strategies to increase physical activity, combat weight 

gain and promote weight loss in an effort to help prevent or treat T2DM (57). 

Cancer and other diseases 

Obesity and the rising incidence of certain cancers are the manifest expressions of 

problems with diet and lifestyle (58).  More and more evidence is building that obesity is 

a risk factor for developing colorectal cancer, endometrial cancer, cervical cancer, breast 

cancer, and perhaps ovarian cancer, and that a higher BMI may also adversely impact 

survival (59).  One report stated that 50% to 75% of cancer deaths in the US are related to 

smoking, poor dietary choices, and physical inactivity (60).  In addition to being 
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associated with increased cancer risk, obesity has been linked to other diseases as well.  

For example, in 2009, the H1N1 influenza epidemic spread rapidly around the world and 

obesity was linked to a poorer outcome in patients experiencing H1N1.  Nyugen-Van-

Tam et al. (61) examined 631 cases from fifty five hospitals in the United Kingdom 

(UK). Multivariate analyses showed that physician-recorded obesity on admission and 

pulmonary conditions other than asthma or chronic obstructive pulmonary disease 

(COPD) were associated with a severe outcome, as were radiologically-confirmed 

pneumonia and a raised C-reactive protein level of ≥100 mg/L (61). This is just a one 

example of how critical it is to achieve energy balance and maintain a healthy weight in 

order to decrease the risk of developing a number of chronic diseases or illnesses. 

Body Fat Mass vs. Fat Free Mass 

It is well known that body fat (BF) increases with age and the typical percentage 

of body fat of a 25-year-old male individual is estimated to increase from 15% to 29% 

over a 50 year period (62).  Acceptable or healthy body fat percentages for females range 

from 21% to 33% (ages 20-39), 23% to 34% (ages 40-59), and 24% to 36% (ages 60-79).  

Acceptable body fat percentages for males range from 8% to 20% (ages 20-39), 11% to 

22% (ages 40-59), and 13%-25% (ages 60-79) (63).  Percentage fat and fat free mass 

(FFM) may differ significantly between individuals with a similar BMI (64).  Metabolic 

changes associated with an increased risk of various chronic diseases may also occur in 

individuals with a BMI in the normal range who accumulated abdominal fat, a 

phenomenon that may be described as ‗hidden obesity‘.  Hence, estimates based solely on 

BMI may underestimate adiposity related disease risks. 
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Often, when an individual loses weight, they will lose both fat mass and FFM.  

FFM refers to all body tissue that is not fat (bone, muscle, organs and connective tissue) 

and is the main factor that accounts for the magnitude of resting metabolism.  Therefore, 

weight loss usually leads to a decrease in resting metabolic rate (RMR).  This loss of 

FFM makes it more difficult for the individual to lose additional weight or to maintain 

weight loss.  With aging, males and females tend to accumulate more fat mass and lose 

FFM starting as early as the mid 20s.  Sarcopenia is a term used to describe the loss of 

muscle mass associated with age and is common in elderly individuals.  The average 

difference in body fat between males and females ages 18-24 is approximately 6% to 

10%, meaning, in general, males have more FFM than females.  Evidence indicates 

resistance training increases FFM and decreases fat mass (65).  Since FFM directly 

impacts RMR, researchers speculate that by increasing FFM through resistance training, 

RMR will also increase. This would increase daily caloric expenditure which would be 

protective against weight gain and possibly lead to greater fat mass loss.  Therefore, it is 

important to incorporate daily exercise into any weight loss or weight maintenance plan. 
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CHAPTER III 

PHYSICAL ACTIVITY 

 

Background and Significance 

Physical inactivity is a global public health problem, and has been identified as a 

national public health priority (66-68).  Research has found the vast majority of US adults 

do not engage in regular physical activity (69) and according to a study quantifying 

sedentary behaviors in the US in 2003-2004, the average American spends approximately 

55% of their time in sedentary behaviors (70).  The amount of time spent in sedentary 

behaviors, or physical inactivity, has been independently associated with lower levels of 

physical activity energy expenditure, increased risk of weight gain, and increased risk of 

metabolic syndrome, diabetes, ischemic stroke, breast and colorectal cancer and coronary 

heart disease (66-68,70).  Prospective studies provide convincing evidence that obesity 

and physical inactivity can independently lead to excess mortality risk in middle-aged 

adults (39). Additionally, levels of physical activity (PA) and functional aerobic capacity 

decline steadily with age (71), while the prevalence of obesity tends to increase with age 

(39).  A high proportion of adults have levels of functional capacity that are low enough 

to increase mortality risk (72). 

Benefits and Risk Reduction 

As previously mentioned, a sedentary lifestyle is a risk factor for many chronic 

conditions including diabetes, heart disease, stroke, and certain types of cancer (73-78).  
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Regular physical activity and higher levels of cardiorespiratory fitness (CRF) are 

important for preventing obesity.  CRF is a health-related component of physical fitness 

defined as the ability of the circulatory, respiratory, and muscular systems to supply 

oxygen during sustained physical activity.  CRF is usually expressed in metabolic 

equivalents or maximal oxygen uptake (VO2 max) measured by exercise tests (79).  In 

addition to the importance of physical activity and CRF for obesity prevention, exercise 

also induces a multitude of favorable adaptations within skeletal muscle and the cardio-

respiratory system, which have positive outcomes for both the prevention and treatment 

of almost all metabolic disease states (80-82).  Some of these benefits are associated with 

reduced risk for premature mortality, coronary heart disease, hypertension, colorectal 

cancer, osteoporosis, weight gain, HDL cholesterol, increased insulin sensitivity and 

improving glycemic control (82-84). 

Exercise also reduces risk of T2DM by enhancing whole-body insulin sensitivity.  

Moderate-intensity physical activity, exemplified by a nearly daily habit of brisk walking, 

and a 5-10% weight loss remain cornerstones for the management of T2DM (85).  This is 

also effective in the prevention of T2DM (86,87) and can improve hyperglycemia and 

other cardiovascular risk factors in patients with type 2 diabetes mellitus (88).  One study 

conducted by Vancea et al. (89) sought to compare the influence of guided and structured 

physical exercise programs, three to five times per week, during a period of 20 weeks, on 

glycemic control and body composition on T2DM patients (89).  Results showed 

significant differences for BMI, waist circumference, BF % and fasting glycemia (89).  

The relationship between increased arterial stiffness and cardiovascular mortality is well 
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established in T2DM (90).  Research shows a relatively short aerobic exercise 

intervention (approximately 3 months) in older adults can reduce multifactorial arterial 

stiffness in older adults with T2DM, HTN, and hypercholesterolemia (90).  Finally, other 

benefits of increasing physical activity include increased emotional well-being, energy 

level, self-confidence, and reduced stress and depression (91). 

Recommended Levels 

Regular physical activity or exercise is considered a central component of weight 

loss, and there are many organizations that recommend an hour or more per day to 

prevent weight gain, promote weight loss and/or prevent weight regain (92-96).  To 

reduce health risks, guidelines of the National Heart, Lung, and Blood Institute (NHLBI) 

push for a ten percent reduction in weight, although a substantial amount of literature 

indicates a decrease in health risk with three to five percent reduction in weight.  The 

American College of Sports Medicine (ACSM) recommends PA as an element of weight 

management for prevention of weight gain, for weight loss, and for prevention of weight 

regain after weight loss.  In 2009, ACSM published an updated Position Stand (97) from 

2001 (92) that recommended a minimum of 150 and 250 minutes per week (about 20-35 

minutes each day; 7 days a week) of moderate-intensity PA for overweight and obese 

adults to improve health.  Moderate-intensity PA between 150 and 250 minutes per week 

will provide only modest weight loss.  Greater amounts of PA (over 250 minutes per 

week) have been associated with clinically significant weight loss. Moderate-intensity PA 

between 150 and 250 minutes per week will improve weight loss in individuals that use 

moderate diet restriction but not severe diet restriction.  Cross-sectional and prospective 
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studies indicate that after weight loss, weight maintenance is improved with PA greater 

than 250 minutes per week. However, no evidence from well-designed randomized 

controlled trials exists to judge the effectiveness of PA for prevention of weight regain 

after weight loss (97). 

Modes of Exercise 

The mode of exercise (aerobic or anaerobic – resistance training) that promotes 

the greatest weight loss and benefit to health remains unknown.  Yet, some researchers 

argue the greatest potential for health benefits occurs when sedentary adults become 

moderately active (98-100).  An acute session of resistance training does not burn many 

calories to help with weight loss, but it may increase FFM and increase loss of fat mass 

so that over time it has an impact on weight loss.  It is also associated with reductions in 

health risk. Conversely, aerobic or endurance exercise yields higher caloric expenditures 

during the actual exercise bout, but has little effect on increasing FFM, and therefore, 

resting metabolism.  Dynamic aerobic endurance training does, however, decrease blood 

pressure through a reduction of systemic vascular resistance, in which the sympathetic 

nervous system and the renin-angiotensin system appear to be involved, and favorably 

affects concomitant cardiovascular risk factors (101).  Regardless of which type of 

exercise an individual performs, higher intensities do appear to affect health more 

favorably.  Cornelissen et al. (83) found higher and lower intensity training reduced 

systolic blood pressure, but did not alter ambulatory blood pressure; only higher intensity 

training favorably affected anthropometric characteristics and blood lipids.  In addition, 

only higher intensity training reduced weight, body fat, plasma triglycerides and oxidized 



Texas Tech University, Jada Stevenson, May 2011 

 

20 
 

low-density lipoprotein (83).  It is important to remember though, that even low- to 

moderate-intensity exercise is better than being sedentary. 

Fitness vs. Fatness Debate 

The importance of weight loss versus improved fitness in overweight or obese 

individuals remains controversial. Both excess body fat and poor fitness are linked with 

insulin resistance, elevated blood pressure and elevated total and LDL cholesterol 

concentrations (102), all of which improve with weight loss and enhanced fitness.  Most 

obesity interventions seek to both decrease body weight and increase physical fitness, 

rendering it difficult to determine the independent contributions of each to improvement 

in health outcome (103).  There are several studies (39,104-107) suggesting that aerobic 

fitness can negate the adverse effects of fatness on mortality.  Oftentimes, in short-term 

obesity interventions, a significant amount of weight loss is not seen.  However, if the 

individual has exercised, as part of the intervention, and subsequently improved CRF, 

then overall health has improved regardless of weight loss.  The general conclusion is 

that exercise training offers benefits beyond decreased body fatness, and that regardless 

of weight loss, physical fitness is an important component in improving overall health. 

Barriers to Change 

Despite the well-documented health benefits of physical activity, more than 50% 

of US adults do not engage in the recommended levels of physical activity (108).  

Motivation, exercise self-efficacy, stage of change, exercise history, current body weight, 

health risk profile, diet, and stress level are all characteristics of the individual that can 
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determine the desire, amount, level of intensity and sustainability of living a physically 

active lifestyle.  Other factors that contribute to an individual‘s physical activity are 

social support, time, access to exercise facilities, and type of exercise (84).  According to 

Social Cognitive Theory (109), if people are to change personal behaviors, they must 

believe they are capable of performing the behaviors (self-efficacy) and that rewards, or 

benefits are associated with such performance (outcome expectations).  Unless people 

believe their actions lead to desired outcomes, they are not motivated to act or to keep 

trying when faced with difficult situations (109).  This is why the additional motivation 

by competition and support from teammates is imperative for successful weight loss and 

weight management. 

Competition and Teamwork 

 It is well known that competition can induce anxiety and anticipatory changes in 

many cardiovascular-respiratory parameters (110).  One study by Viru and colleagues 

(110) found that competitive situations can enhance performance in exercise events, and 

lead to an increased peak oxygen uptake.  Worksite physical activity interventions and 

team-based interventions can promote physical fitness and weight loss along with the 

support and accountability of colleagues, friends, or family with added motivation for 

winning.  Recently a large number of state- and nationwide programs have been 

developed that use team-based competitions to increase PA and weight loss.  In Rhode 

Island, a statewide, team-based competition aimed to increase PA and reduce weight 

showed significant changes in BMI after completion of the program (16-weeks).  More 

interventions like these are becoming popular due to easy accessibility via the internet, 
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relatively low cost of the program and greater population outreach (300,000 in Iowa and 

12,000 in Arkansas) (57). 
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CHAPTER IV 

COMMUNITY-BASED INTERVENTIONS 

 

Despite the growing rates of obesity and subsequent treatment modalities, the 

most effective way to combat obesity remains unknown due to conflicting results in the 

literature.  The increasing focus on ―the public‖ in health promotion is due, at least in 

part, to growing recognition that behavior is greatly influenced by the social environment 

in which people live.  Local values, norms, and behavioral patterns have a significant 

effect on shaping an individual‘s attitudes and behaviors (111,112).  This recognition has 

led to community-based approaches to health promotion as a means of achieving large-

scale change in both primary prevention and treatment of chronic health problems.  

Experts argue that community organizations and interventions could change the entire 

community setting to support healthier lifestyles (113,114). 

Community-based education is a means of achieving local relevance in teaching 

and learning healthy lifestyle activities.  If education is directly tied with the community, 

this becomes an important learning environment (115).  Community-based interventions 

are often targeted towards the workplace, social networks, workout facilities and more 

recently, schools and places of worship (116).  Community-based interventions have the 

potential to bring hope to long term sustainable healthy behavior changes.  Roux et al. 

(117) showed the cost effectiveness of community-based physical activity interventions 

ranging anywhere between $14,000 and $69,000 per dollars per quality-adjusted life year 

(QALY) gained, relative to no intervention (117). 
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Recommended strategies and appropriate measurements are needed to assess the 

effectiveness of community initiatives to create environments that promote good nutrition 

and PA.  To help communities in this effort, the CDC initiated the Common Community 

Measures for Obesity Prevention Project (the Measures Project) to identify and 

recommend a set of strategies and associated measurements that communities and local 

governments can use to plan and monitor environmental and policy-level changes for 

obesity prevention (14).  The CDC recommends 24 strategies for ways communities can 

work together and initiate change, and that can be accessed at 

http://www.cdc.gov/Features/PreventingObesity. 

Over the past three decades, countless interventions have attempted to reveal 

effective strategies for prevention and methods of treatment for overweight and obesity.  

The key components remain diet and exercise to produce a negative energy balance.  

Typically, weight loss interventions have been either nutrition based (designed to 

decrease energy intake), exercise based (designed to increase energy expenditure), or a 

combination of the two in order to have a greater impact on the energy balance equation 

(both decrease energy intake and increase energy expenditure). 

Exercise Interventions 

Obesity prevention and treatment trials in which the primary intervention strategy 

is increased PA level (without any diet modification) provide information of how 

exercise alone affects body weight, body composition, and FFM.  Increased PA can 

effectively induce a negative energy balance and therefore decrease body fat.  Most 

exercise interventions vary in mode, frequency, intensity, duration, and accountability 
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(118).  Physical activity can take on many forms such as power walking, gardening, 

competing in triathlons or weightlifting.  Some examples of the different types of PA 

found in weight loss interventions are aerobic exercise, resistance training or a 

combination of the two.  Resistance training has been gaining momentum as a useful 

modem of PA in weight loss interventions due to improved RMR resulting from 

increased FFM (119,120).  However, most researchers agree that the greatest benefits can 

be seen with exercise interventions that combine both resistance training and aerobic 

exercise (121-124).  In a study conducted by Byrne and Wilmore (125), 19 moderately 

obese women either performed resistance training exercise, walking exercise or a 

combination of the two.  After 20 weeks, measurements of body composition indicated 

an increase in lean body mass in both exercise groups compared with a sedentary control 

group, which was associated with an elevation in RMR (+44 kcal/day) in the strength-

trained subjects.  The most striking results, however, were in those individuals that did a 

combination of resistance training and walking exercise, for whom RMR declined (-53 

kcal/day), despite an increase in lean body mass.  In a different study by Toledo et al. 

(85), they found subjects had a weight loss of 7.1 ±0.8% and a 12±1.6% improvement in 

VO2 max with intensive short-term lifestyle modifications in 16-20 weeks.  Similarly, 

Pazoki et al. (126) conducted an eight week community-based lifestyle-modification 

intervention and found the program to be effective for the short-term adoption of PA 

behavior and the intervention feasible. 

Oftentimes, compliance with the exercise program is the biggest concern.  Hays et 

al. (127) conducted an 8-week study on exercise adoption and found the mean number of 
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exercise sessions was 5.7 out of a recommended 24 (127).  Therefore, for exercise to be 

successful at reducing body fat or body weight, increasing physical fitness, or increasing 

FFM, a considerable number of regular exercise bouts need to be performed.  Regarding 

long-term effects of exercise on body weight and body composition, data are scarce and 

additional obesity intervention programs are required to address the long-term potential 

of exercise interventions for the prevention or treatment of obesity and chronic disease 

risk (128). 

Diet Interventions 

Data from the 1996 and 2003 Behavioral Risk Factor Surveillance System were 

used to estimate changes in weight loss attempts and changes in strategies (129).  

Researchers found that slightly more adults who were overweight or obese attempted 

weight loss in 2003 compared to 1996.  There were considerable changes in the diet 

approaches reported: rates of overweight or obese individuals using calorie restriction to 

lose weight doubled between 1996 and 2003, whereas low-fat dieting decreased by one 

third.  Hispanic and less-educated adults did not shift away from low-fat diets (129).  

Attempted weight loss was associated with higher fruit and vegetable consumption for 

most population groups. 

Although different dieting trends occur, as mentioned above, most diet 

intervention studies are focused on energy restriction, high-carbohydrate and low-fat 

diets, high protein diets, or increases in dietary fiber by including more fruits and 

vegetables. In a study incorporating caloric restriction, Lefevere et al. (130) determined 

that caloric restriction, either with or without exercise, induces weight loss that favorably 



Texas Tech University, Jada Stevenson, May 2011 

 

27 
 

reduces risk for CVD.  Using a different approach than caloric restriction, Essah et al. 

(131) conducted an 8-week study and found that subjects on a low-carbohydrate diet lost 

more weight than those on a low-fat diet (5.8 kg vs. 0.99kg, respectively).  However, 

despite a considerable amount of research dedicated to understanding the role of diet in 

mediating weight control, there remains disagreement regarding basic issues including 

the appropriate energy content, and perhaps more controversial, the ideal macronutrient 

distribution (128).  Therefore, clinicians, as well as public health campaigns, have 

focused recent weight loss education efforts on energy restriction while encouraging a 

healthful overall diet and not focusing as much on the macronutrient content of the diet 

(129). 

Diet and Exercise Interventions 

In an attempt to promote the greatest negative energy balance, the majority of 

interventions combine some form of a hypocaloric diet regimen and increased PA levels.  

Many studies report the beneficial role of combining the two (118). Research shows 

fruits, vegetables, whole grains, and calcium may help with weight management (26-30).  

The weight-loss maintenance trial by Hollis et al. (132) had subjects attend 20 weekly 

group sessions to encourage calorie restriction, moderate-intensity physical activity, and 

the DASH (dietary approaches to stop hypertension) dietary pattern.  They self-reported 

117 minutes of moderate-intensity physical activity per week, kept 3.7 daily food records 

per week, and consumed 2.9 servings of fruits and vegetables per day.  Mean weight 

change was -5.8 kg and 69% lost at least 4 kg (132). 



Texas Tech University, Jada Stevenson, May 2011 

 

28 
 

Kerksick et al. (133) underlined the importance of diet alteration in conjunction 

with a popular exercise program.  Their study followed 161 sedentary, obese, pre-

menopausal women for fourteen consecutive weeks where subjects were assigned to 

either a no exercise and no diet control group, a no diet and exercise group, or one of four 

diet and exercise groups.  Measures included BMI, body composition, resting energy 

expenditure, fasting blood samples and muscular fitness assessments.  It appeared that 

exercise alone had minimal impact on the measured outcomes, whereas positive 

outcomes were associated with measures when exercise was combined with a 

hypoenergetic diet.  Results imply greater improvements in waist circumference and body 

composition occurred when carbohydrate was replaced in the diet with protein (133). 

By looking at the entire body of research, it is apparent that some strategies which 

show successful weight loss include high levels of physical activity, self-monitoring of 

food consumption and body weight, social and interactive support, dietary interventions, 

psychological intervention, and limiting the amount of time spent watching television.  

Further, some of the most successful studies combine a number of the aforementioned 

components as part of a more comprehensive intervention.  Researchers should work to 

incorporate as many of these strategies into building a successful diet and exercise 

intervention that will help individuals achieve a healthier lifestyle that is sustainable after 

the study concludes. 

Expectations 

Due to the growing epidemic of overweight and obesity, weight loss intervention 

research is an increasingly relevant topic.  Nonsurgical approaches to the treatment of 
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obesity, including lifestyle modification and pharmacotherapy, typically result in average 

weight losses of 5-10% of initial body weight (134).  However, studies hint that most 

individuals with obesity hope to lose considerable more weight; often as much as twenty 

percent to forty percent of initial body weight, and may view lesser degrees of weight 

loss as a disappointment or even a failure (135).  In addition, once an individual does lose 

weight, there are a plethora of obstacles that make it difficult to maintain a reduced body 

weight over time.  The main determinant of the amount and rate of weight loss is the 

extent of energy deficit, while the effects of dietary composition are likely to be very 

small (136-138). This is why sustainable, community-based interventions become vital 

for the individual not only for short term weight loss, but also for long term health goals 

as well. 
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CHAPTER V 

MEASUREMENTS 

 

Various methods for determining body weight, body composition, and risk factors 

for chronic disease are available and can be used in research settings.  The primary, most 

important measurement to obtain in a weight loss or weight maintenance intervention is 

body weight, which can then be used to calculate BMI.  As mentioned previously, BMI 

provides a reasonable indicator of body fatness and weight categories that may lead to 

health problems. However, if exercise is incorporated into the intervention, then 

obtaining a measure of BF percentage is also important.  Sometimes when individuals 

begin an exercise program there will be increases in FFM.  The net result may be no 

change in body weight; however, their body composition may have changed 

significantly.  Therefore, body composition measures are equally important to measuring 

body weight.  There are a number of methods to use for measuring body composition, 

each of which has advantages and disadvantages.  Duel energy x-ray absorptiometry 

(DEXA) is considered the gold standard for body composition measurement.  However, 

because DEXA is expensive, not portable, and is time consuming, other methods have 

become more popular in larger-scale intervention studies.  

Bioelectrical Impedance Analysis 

 The human body is composed of different types of tissues which can be assessed 

by different methods of body composition analysis.  The two-compartment model views 

the body as two different compartments which are fat and fat-free mass; this is the most 
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common approach to body composition analysis.  As mentioned above, there are a 

variety of body composition assessment methods which include skinfold measurement, 

underwater weighing or hydrodensitometry, bioelectrical impedance analysis, air-

displacement plethysmography, and DEXA.  Bioelectrical impedance analysis (BIA) has 

emerged as a popular method of assessing fat mass in community and research settings 

because it is quick, portable, relatively inexpensive, and can be performed across a wide 

range of subjects with regard to age and body weight (139).  BIA measures the 

impedance associated with passage of an alternating current through the body which is 

proportional to total body water (TBW) and therefore can provide expedient estimates of 

body composition.  Although DEXA is the gold standard for measuring body fat 

percentage, BIA has been validated and is an accurate method that can be used to quickly 

assess body fat percentage (140). 

A variety of factors can alter measures of body composition when using BIA.  For 

example, hydration levels in the body may affect measurements.  Readings from BIA on 

BF percentage are usually highest in the early waking hours, since the body tends to be 

dehydrated after a long night‘s sleep.  For the most accurate reading, the body fat 

percentage measurement should occur at the same time of day under consistent 

conditions.  Aside from basic fluctuations in day to day body fat readings, variations may 

be caused by hydration changes in the body due to eating, drinking, menstruation, illness, 

exercising, and bathing.  To ensure accuracy, measurements should be done with the 

following considerations: socks or stockings removed, clean feet free from debris, heels 

aligned with the electrodes on the measuring platform, and consistent conditions of 



Texas Tech University, Jada Stevenson, May 2011 

 

32 
 

hydration.  If taking multiple measurements with the same individual, it is best to take 

them at the same time of day.  Optimal times to measure BF percentage with BIA are 

following a 4-hour fast (no eating or drinking).  No vigorous exercise should be 

performed within 12 hours of obtaining measurements. Additionally, all metal such as 

jewelry, glasses, or piercings should be removed as they interfere with electrical 

conductance in the body. 

Waist Circumference and Waist-to-Hip Ratio 

The distribution of adipose tissue within the body becomes an important concept 

when considering health implications of overweight and obesity.  Adipose tissue 

distribution can be divided into two significant categories: abdominal BF distribution or 

lower BF distribution.  Abdominal fat distribution, also known as android, tends to have 

the body shape that resembles an apple and is often seen in males.  Lower body fat 

distribution, also known as gynoid, is more often seen in females and resembles a pear 

shape.  The adipose tissue placement in this form tends to be located around the hips and 

thighs.   WC is a practical method to quantifying abdominal fat.  WC is measured at the 

smallest part of the waist, usually just above the hip bones with a tape measure.  An 

elevated WC may be an effective predictor of abdominal obesity (141).  A WC >40 

inches in males and >35 inches in females increases an individual‘s risk of coronary heart 

disease, dyslipidemia,  T2DM, insulin resistance and higher circulating levels of 

inflammatory markers (142).  WC is also associated with higher mortality independent of 

BMI (142).  A practical, affordable way to measure the amount of body fat in the hips 

and thighs is to measure the circumference of the hips or buttocks.  This measurement is 
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taken at the point which yields the maximum circumference around the hips or buttocks.  

Waist-to-hip ratio (WHR) is calculated as WC divided by hip circumference.  WC and 

WHR are two popular proxy measures of abdominal obesity (143).  Disease risk 

increases when the WHR is >0.95 in males and >0.8 in females.  A WHR >1.0 suggests 

that the amount of abdominal fat is unhealthful.  WC and WHR are strongly associated 

with cardio-metabolic risks and subsequent adverse outcomes (144-146). 

The use of BIA, WC and WHR are useful components in measuring and assessing 

BF percentage and overweight and obesity.  Literature has consistently shown the 

advantage of evaluating obesity measures in addition to BMI (147).  There are many 

benefits to using these measurements including that they are quick, easy, simple, 

portable, and give an overall picture at the distribution of fat in the body.  The 

measurements are also valuable indicators of disease risk.  The disadvantages to using 

WC and WHR are the methodological shortcomings such as measurement error and 

variance between research personnel.  Some disadvantages to using BIA are the day to 

day variations in hydration status, food intake, and menstrual cycle, which have all been 

shown to affect the accuracy of measurement. 

Cholesterol and Glucose  

Measuring cholesterol is important for determining cardiovascular disease risk 

factors and underlying disease, assessing what type of medication (if needed) to 

prescribe, and revealing previous diet and lifestyle choices.  There are several different 

types of cholesterol which have varying compositions of lipids and apolipoproteins which 

are total cholesterol, HDL cholesterol, VLDL cholesterol, IDL (intermediate-density 
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lipoprotein), LDL cholesterol, and triglycerides.  Ideally, total cholesterol levels should 

be below 200 mg/dL. Measurements of total cholesterol, either high or low levels, can be 

indicative of certain diseases such as CVD, atherosclerosis, myocardial infarction, 

hypothyroidism, uncontrolled diabetes mellitus, biliary cirrhosis, malnutrition, 

malabsorption, liver disease, and many more (148).  On the other hand, HDL cholesterol 

is often referred to as ―good‖ cholesterol.  HDL possesses many antiatherogenic 

properties, including roles in reverse cholesterol transport, decreasing LDL oxidation, 

and decreasing adhesion molecule expression (149).  HDL cholesterol levels should be 

above 40 mg/dL.  Any number below 40 mg/dL is considered poor.  Low HDL 

cholesterol levels are associated with T2DM, which is an independent cardiovascular risk 

factor (150).  It is best to aim for an HDL level over 60 mg/dL because higher HDL 

levels generally mean a lower risk.  There are a number of instruments available to 

measure total cholesterol, high density lipoprotein and fasting blood glucose.  In the 

target study, GET FiT Lubbock V, the Cholestech LDX auto analyzer was used 

(Cholestech Corporation, Hayward, California US).  Fasting whole blood samples were 

obtained from a finger stick (collected in a lithium heparin-coated capillary tube).  The 

sample was then applied to a Cholestech LDX cassette and promptly analyzed on the day 

of blood collection.  The unique system on the cassette separated the plasma from the 

blood cells.  A portion of the plasma flowed to the right side of the cassette and was 

transferred to both the total cholesterol and triglyceride reaction pads.  The filtrate, 

containing both glucose and HDL cholesterol, was transferred to both the glucose and 

HDL cholesterol reaction pads.  The Cholestech LDX Analyzer measures total 

cholesterol and HDL cholesterol by an enzymatic method based on the method 
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formulation of the filtrate or plasma to free cholesterol and the corresponding fatty acid.  

Cholesterol oxidase, in the presence of oxygen, oxidized free cholesterol to cholest-4-

ene-3-one and hydrogen peroxide.  In a reaction catalyzed by horseradish peroxidase, the 

peroxide reacted with 4-Aminoantipyrine and N-Ethyl-N-sulfohydroxypropyl-m-

toluidine, sodium salt (TOOS) to form a purple-colored quinoneimine dye proportional to 

the total cholesterol and HDL cholesterol concentrations of the sample. 

Recent data suggest that approximately 1 in 4 people with diabetes are unaware of 

their disease (55), which is why it is important to test glucose levels early and often.  

Normal fasting blood glucose levels should be between 70-99 mg/dL.  If glucose levels 

are higher, then it may indicate diabetes mellitus, diabetic acidosis, acute stress, MI, 

CHF, severe infection, chronic pancreatitis, hyperthyroidism or many others.  

Conversely, low fasting blood glucose levels could be indicative of hypoglycemia, cancer 

of the stomach, liver, lung or pancreas, malnutrition, alcoholism, liver damage or many 

other conditions.  The Cholestech LDX Analyzer also has the ability to measure fasting 

blood glucose.  It does this by an enzymatic method that uses glucose oxidase to catalyze 

the oxidation of glucose to gluconolactone and hydrogen peroxide.  The Cholestech LDX 

Analyzer takes approximately five minutes to complete all three analyses.  It is a quick 

and reliable method to obtain the measurements. 

All of the instruments described above are important and necessary tools to obtain 

data and valuable insights to the complex relationship between body fatness, exercise, 

and subsequent cholesterol, HDL, and glucose levels.  Additional information, such as 
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LDL, VLDL, and triglycerides also would be beneficial.  However, due to financial 

constraints, obtaining these measures was not possible for this pilot study. 
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CHAPTER VI 

METHODS AND PROCEDURES 

 

Design 

The present study examined the effectiveness of an 8-week community- and 

team- based competition, GET FiT Lubbock.  GET FiT Lubbock was started in 2007 and 

has since implemented six different competitions lasting from 8 weeks to 12 weeks in 

duration.  For the first time, GET FiT Lubbock V participants had the option to enroll in a 

research study to determine how involvement in the program impacts the participant‘s 

overall health and chronic disease risk.  The cost of research was $46 per participant.  

The study was approved by the Texas Tech University Health Sciences Center 

(TTUHSC) Institutional Review Board (IRB), and subjects provided written informed 

consent before participating in the study. 

The 8-week, GET FiT Lubbock V intervention began on September 13, 2010 and 

concluded on November 7, 2010.  All individuals who enrolled in GET FiT V were asked 

if they wanted to participate in the research aspect of the program.  Before the start of 

GET FiT Lubbock V, each participant registered on-line and created a username and 

password in order to track their exercise/activity time and report it weekly.  Each 

participant was required to be on a team of four individuals, which the participant chose 

themselves.  Usually, the team of four consisted of family members, co-workers, friends 

or church members the participants knew.  However, if an individual signed up without a 

team, the individual was placed on a team by research personnel.  Teams competed 
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against other teams to gain points.  The goal for each participant was to obtain as many 

points as possible from exercising, losing weight, and attending community events on 

nutrition and physical fitness.  Each participant earned one point per minute of exercise, 

fifty points per one percent of weight loss and fifty points per event attended.  Some 

events had additional bonus points to encourage more participation.  Exercise minutes 

were self-reported, but attendance at events and weight loss were recorded by research 

personnel. 

GET FiT Program  

At the beginning of GET FiT V, subjects were asked to construct a team goal to 

achieve a minimum amount of exercise per week.  Based on the goal, the team selected 

one of three participation levels, as follows: Raider Rookie (150 min/week/team 

member), Raider Power (270 minutes/week/team member), or Raider Warriors (360 

minutes/week/team member).  Subjects recorded their exercise duration weekly and 

reported exercise duration at the end of each week online.  Researchers kept track of 

exercise time accrued throughout the duration of the program. 

During the 8-week competition, research participants could access the contest 

calendar online via the internet which detailed the events and provided information for 

the exercise events, lectures, and community events.  Participants had the option of 

attending the daily exercise events held at various locations around the Lubbock, Texas 

area, exercising on their own, or exercising with their teammates.  Research personnel 

attended the calendar events to record participation.  Attendance at these events was 

voluntary, but it gave participants an opportunity to work out at gyms when they might 
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not have had access to a gym before.  Every Monday during the duration of the 

intervention, GET FiT mall walks were offered to participants to attend.  Every Tuesday 

and Thursday, Premier Sportsplex (a local Lubbock gym) allowed GET FiT participants 

to exercise for free during a 3-hour period in the afternoon.  On Wednesdays, the 

Wellness Lecture Series were held twice a day and participants had the option of 

attending at noon or at 5:30 pm.  See Appendix A for a detailed list of the GET FiT V 

wellness lecture series.  Additionally, on Thursdays and Sundays, participants could meet 

at various parks around Lubbock where they could walk with other GET FiT participants. 

Experts were on hand at every GET FiT event to answer participants questions and to 

offer assistance with exercising.  They provided additional motivation and 

encouragement as well.  Other events such as Walk for Lupus, Cotton Country Sprint 

Triathlon, Race for the Cure, White Buffalo 5K Stampede, Arthritis Expo, Red Raider 

Road Race, Pumpkin Trail, Fit for Life and Tennis Rally were usually open to GET FiT 

V participants on Saturdays which gave GET FiT participants additional opportunities to 

be active in a community setting.   Two emails per week were sent to the participants 

reminding them of the upcoming lectures, walks, and events.  A special team-based 

competition, ―the most detailed 4-day food log,‖ was also held throughout the duration of 

the 8-week intervention which allowed participants to compete for extra prizes and bonus 

points. 

There was a web-based component to GET FiT Lubbock, which gave participants 

access to nutrition and fitness information online at the GET FiT website: 

http://www.healthylubbock.org/GetFit/.  Some of the information available for the 

http://www.healthylubbock.org/GetFit/
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participants were calorie trackers, guidelines for beginning a walking/running routine, 

Lubbock walking trails and bicycle trail maps, portion size pitfalls, how to use fruits and 

vegetables to help manage weight, setting goals, etc.  This information was available 

through the duration of the program and could be accessed at any time.  A complete list 

of the online resources is listed in Appendix B. 

Self Monitoring 

Participants‘ self-reported exercise duration (minutes), and attendance to 

community events each week online for study personnel.  Pre- and post-test body weight 

was measured by researchers and was used in the statistical analysis; regardless, 

participants were encouraged to weigh themselves weekly and submit weight loss on-line 

to provide additional motivation.  For the attendance at local events, sign-up sheets 

allowed study personnel to spot check attendance. 

Study Population 

The target population for the study was generally healthy, adult men and women 

from the Lubbock, Texas area.  One hundred seventy-three males and females responded 

to the invitation to participate in the research portion of GET FiT Lubbock V.  Ninety-

nine individuals were screened and 50 participants had pre-test measurements taken.  Of 

those 50 participants, 32 had both pre- and post-test measurements taken and were 

included in final data analysis. Recruitment began three months prior to the start of the 

intervention by direct mail, flyers, word of mouth, radio advertisements, television 

advertisements, internet sites, university announcements, and through email to past 
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participants, Texas Tech University students and employees and Texas Tech University 

Health Sciences Center students and employees.  Inclusion criteria were any racial or 

ethnic background or socioeconomic status, over the age of 18, the ability to fill out the 

participation information form and record their exercise each week.  Exclusion criteria 

included the following: 1) individuals unable or unwilling to come to the TTUHSC 

Garrison Institute on Aging for baseline and follow-up testing, 2) individuals who had 

more than a 10% change in body weight in the past three months, 3) any type of weight 

loss surgery, 4) the following chronic diseases (or other chronic diseases not mentioned): 

CVD (cardiovascular disease), heart failure, blood clotting, epilepsy, or medicated-

treated diabetes mellitus, 5) underweight individuals (BMI less than 18.5 at the baseline 

examination), 6) recent use of weight loss medications or non-mobile patients, and 7) 

subjects participating in any other weight loss program or subjects taking any ergogenic 

supplements that may affect muscle mass (e.g. creatine, β-hydroxy-β-methylbutyrate 

[HMB], dehydorepiandrosterone [DHEA], or any weight loss supplements [ephedrine]) 

within the previous year (133). 

Protocol 

 Participants registered for GET FiT Lubbock V online or via paper registration 

form, as previously mentioned above.  If subjects chose (by checking the box on the 

registration form) to be involved in the research aspect of the GET FiT program, they 

received a call from a member of the research team to confirm their participation and 

schedule a screening visit.  During that visit, participants were screened based on 

inclusion and exclusion criteria, completed a demographic information sheet, signed the 
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written consent form, and were scheduled for their baseline visit.  The baseline visits took 

place one week prior to beginning the 8-week program.  The post-intervention measures 

were taken within one week after the intervention period concluded. 

Baseline Measures 

Anthropometric measures 

Participants arrived at the testing site following an overnight fast (no food or 

drink for 12 hours) and had refrained from vigorous exercise for at least 12 hours.  Upon 

arrival, information on subjects‘ age, sex, ethnicity, and medications were recorded.  

Heavy outer garments, jewelry, socks and shoes were removed before measuring height 

and weight.  Height was measured to the nearest 0.1 cm with the portable PEAIM-101 

stadiometer unit (Perspective Enterprises, Portage, Michigan, US).  Weight was measured 

to the nearest .10 kilogram using a calibrated scale (Series 400 KL, Continental Scale 

Corporation, Bridgeview, Illinois, US).  Body mass index was calculated from measured 

height and weight (BMI = weight (kg)/height (m
2
)).  Percent body fat was assessed using 

a Tanita model BF-522 bioelectrical impedance analysis (BIA) scale (Tanita Corporation 

of America Inc. Arlington Heights, Illinois, 60005 US).  Body fat increments were 

measured to the 0.1% (Tanita Corporation of America Inc. Arlington Heights, Illinois, 

60005 US). Waist circumference, which was defined at the midway level between the 

costal margins and the iliac crests, was measured level with the smallest part of the waist 

to the nearest 0.1 cm.  Hip circumference was measured at the largest area of the hips, 

usually the widest part of the buttocks to the nearest 0.1 cm.   WHR was calculated by 
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dividing the waist circumference measurement by the hip circumference measurement.  

All waist and hip measurements were taken by the same trained staff person. 

Blood samples 

Fasting total cholesterol, HDL cholesterol, blood glucose and blood pressure were 

obtained by Calvert Home Health registered nursing staff members who follow the 

quality control standards of the US Centers for Disease Control (CDC) and Prevention 

lipid standardization program.  Samples were fasting and whole blood was obtained from 

a fingerstick (collected in a lithium heparin-coated capillary tube).  The samples were 

applied to a Cholestech LDX cassette and promptly analyzed on the day of blood 

collection using a Cholestech LDX auto analyzer (Cholestech Corporation, Hayward, 

California US).  Blood pressure was measured with standard auscultatory methods after 

the patient has been seated for a minimum of five minutes.  Systolic and diastolic were 

recorded at the first and fifth Korotkof sounds, respectively (39).  Both the 

anthropometric and blood measures were taken once again after conclusion of the 8-week 

intervention program using the same procedures as baseline measures. 

Statistical Analysis 

The SAS version 9.2 statistical package (SAS Institute Inc, Cary, NC US) was 

used for all data analysis.  Pre- versus post- mean comparisons for all outcome measures 

(height, weight, BMI, BF composition, blood pressure, fasting blood glucose, HDL, and 

total cholesterol) were performed using a paired t-test.  Additionally, Pearson r 

correlation coefficients were done to determine the relationship between points accrued 
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throughout the eight-week intervention and all outcome measures.  Finally, a one-way 

ANOVA was used to determine differences between BMI groups (obese, overweight and 

normal weight) for the changes in each outcome variable. Statistical significance was set 

at p< 0.05. 
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CHAPTER VII 

RESULTS 

 

Subject Characteristics 

Figure 1 shows participant recruitment and retention throughout the duration of 

the study.  Four hundred fifty-nine adult males and females joined GET FiT Lubbock V 

without participating in the research study, and 173 individuals responded to the 

invitation to participate in the research study.  Of those 173 males and females, 74 were 

excluded due to certain types of medications, or chronic diseases, or were unable to 

attend the testing sessions.  Of the 99 remaining individuals, 50 people met all inclusion 

criteria and completed baseline testing. From those 50 participants, 32 completed 

baseline and post-intervention measurements (8 males and 24 females) after conclusion 

of the 8-week intervention.  Therefore, a total of 32 individuals were included in data 

analysis.  None of the 32 participants were excluded from data analysis, even if they 

didn‘t accrue or report exercise minutes; however, if there were no exercise minutes 

reported, those individuals were excluded from the correlation analysis between exercise 

minutes and all other outcome variables. 
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Figure 1.  Flow chart of recruitment, enrollment, and follow-up 

The baseline demographics, anthropometrics and health measures for all 32 

participants (8 males and 24 females) can be found in Table 1.  At baseline, 72% of the 

participants were Caucasian, 19% were Hispanic and 9% were African American. The 

average BMI was 31.1 kg/m
2
; 14 were obese; 13 were overweight; and 5 subjects were 

normal weight based on initial BMI.  There were significant differences between females 

and males in age (p<0.05), height (p<0.001), body weight (p<0.05), body fat percentage 

(p<0.001), HDL cholesterol (p<0.05), WC (p<0.05) and WHR (p<0.001) at baseline. 
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Table 1.  Baseline characteristics of participants in the GET FiT Lubbock V study 

 All Subjects 

(n=32) 

Males (n=8) Females (n=24) 

 

Age at baseline (years) 44.8±2.4 54.1±5.4*
 

41.6±2.3 

Height (cm) 167.5±1.6 177.4±2.3* 164.2±1. 5 

Weight (kg)  87.1±3.3 98.0±6.0* 83.4±3.7 

Body mass index (kg/m
2
) 31.1±1.2 31.1±1.7 31.1±1.5 

Body fat (%) 37.7±1.4 28.7±2.1*
 

40.7±1.3 

Waist circumference (cm) 95.7±2.8 105.8±4.3*
 

92. 3±3.2 

Hip circumference (cm) 115.7±2.3 113.8±3.6 116.3±2.9 

Waist-to-hip ratio 0.8±0.01 0.9±0.02* 0.8±0.01 

Glucose (mg/dL) 84.1±2.2 90.5±4.5 82.0±2.5 

Total cholesterol (mg/dL) 185.8±5.8 200.4±9.0 180.9±7.0 

HDL cholesterol (mg/dL) 48.5±3.4 35.6±2.5*
 

52.8±4.1 

Systolic blood pressure (mmHg) 119.6±2.7 124.8±5.8 117.9±3.1 

Diastolic blood pressure (mmHg) 71.7±1.7 75.8±3.5 70.3±1.9 

Data are presented as mean ± standard error.                                                                                                      

*Denotes significant difference between males and females at baseline at p<0.05. 

 

Attendance and Self-Reported Exercise 

Participants had the option of attending 8 nutrition and fitness lecture sessions.  

Sixteen percent of the 32 participants attended 75% or more of these sessions.  

Attendance declined over time to 19% for the last three sessions, and 41% of the 

participants did not attend any lectures.  Over the 8-week intervention, participants‘ self-

reported an average of 258±36 minutes of physical activity per week.  Males reported 

more physical activity (294±63 min) than females (246±44 min), although this did not 
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reach statistical significance.  Normal weight individuals reported more physical activity 

than overweight and obese individuals (349±67 min, 240±64 min, and 242±54 min, 

respectively) but, again, this did not reach significance. 

Anthropometric Measures 

Changes in all of the variables measured from pre- to post-intervention can be 

found in Table 2.  Statistical analyses were run on the changes for all 32 subjects and then 

for each gender and BMI category separately.  Further, Figure 2 shows the change in 

each variable based on initial BMI category of the subjects.  All 32 participants 

significantly reduced body weight.  This significant weight loss also were observed in 

females alone (p<0.01) but not in males.  From pre- to post-intervention, obese 

individuals significantly decreased body weight (-2.04±0.79 kg p<0.05).  However, the 

decrease in weight from pre- to post-intervention did not reach significance in overweight 

or normal weight individuals.  Analyzed between BMI category, there was a great but 

nonsignificant greater weight loss in both obese and overweight participants vs. normal 

weight participants (-2.04±0.79 kg, -1.50±0.84 kg, -0.99±0.78 kg, respectively).  A 

significant decrease in BMI was found for all 32 participants and for females alone 

(p<0.01) but not for males.  Although males had a greater change in BMI than females, it 

did not reach significance.  Again, obese participants significantly decreased BMI (-

0.77±0.29 kg/m
2
, p<0.05) from pre- to post-intervention.  Even though overweight and 

normal weight individuals decreased BMI from pre- to post-intervention (-0.52±0.28 

kg/m
2
, -0.33±0.29 kg/m

2
, respectively), this did not reach significance.  Again, there were 

no significant differences between BMI categories.  Finally, there was an overall 
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nonsignificant loss in body fat percentage in all participants.  Males lost a significant 

percentage of body fat (p<0.05), whereas females did not significantly change body fat 

percentage (0.14±0.35%, ns).  This led to the only significant gender difference for the 

changes in each variable (p<0.001).  There were no significant changes in obese, 

overweight or normal weight individuals from pre- to post-intervention.  When analyzed 

between BMI groups greater body fat percentage was lost in obese and overweight 

individuals versus normal weight individuals (-1.1±0.7%, -0.77±0.90%, -0.22±0.87%, 

respectively) although these did not reach statistical significance. 

All 32 participants showed significant decreases in waist circumference and hip 

circumference; however, the change in WHR was not significant.  Females significantly 

reduced waist circumference (p<0.001) and hip circumference (p<0.001) but not WHR 

(ns).  This significant reduction in hip circumference was also observed in males 

(p<0.05), but there were no changes in WC and WHR.  Similarly, there were no 

differences between females and males in waist circumference, hip circumference, or 

WHR.  Obese and overweight participants had significant reductions in waist 

circumference and hip circumference from pre- to post-intervention (WC: 3.22±0.99 cm, 

p<0.05, -3.18±0.83 cm, p<0.01 and hip: -2.58±0.88 cm, p<0.05, -3.08±0.75 cm, p<0.01, 

respectively).  Normal weight participants nonsignificantly decreased WC and hip 

circumference from pre- to post-intervention.  Similarly, change in WHR was not 

significant in any of the groups.  Statistical significance was not found between BMI 

groups for WC, hip circumference or WHR. 
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Table 2.  The change in each variable from pre- to post-intervention 

 All Subjects 

(n=32) 

Males (n=8) Females (n=24) 

Weight (kg)  -1.66±0.5
a
 -2.05±1.4 -1.52±0.5

a 

Body mass index (kg/m
2
) -0.6±0.2

a 
-0.7±0.5 -0.6±0.2

a 

Body fat (%) -0.81±0.5 -3.65±1.3
a,b

 0.14±0.4 

Waist circumference (cm) -3.0±0.6
a 

-3.0±1.4 -3.0±0.7
a 

Hip circumference (cm) -2.9±0.5
a 

-2.7±0.9
a 

-2.9±0.7
a 

Waist-to-hip ratio -0.01±0.01 -0.03±0.03 0.0±0.01 

Glucose (mg/dL) 3.9±1.5
a
 4.5±2.7 3.8±1.9 

Total cholesterol (gm/dL) -6.9±2.5
a 

-7.5±6.5 -6.8±2.6
a 

HDL cholesterol (mg/dL) 3.8±1.3
a 

3.6±2.4 3.8±1.5
a 

Systolic blood pressure (mmHg) -3.8±1.8
a
 -6.0±3.0 -3.0±2.2 

Diastolic blood pressure (mmHg) 0.8±1.6 -1.8±1.4 1.6±2.1 

Data are presented as mean ± standard error. 
a
Denotes significant difference from baseline at p<0.05. 

b
Denotes significant difference between males and females at p<0.05. 
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Figure 2.  Data are presented as the changes in each variable from pre- to post-

intervention based on initial BMI category.  A one-way ANOVA found no significant 

differences between the BMI groups for any of the outcome variables.  There was a trend 

for a difference in total cholesterol for normal weight vs. obese (p=0.07) and for normal 

weight vs. overweight (p=0.10). 

*Denotes significant difference from baseline at p<0.05. 
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Figure 2 Continued: The change in each variable from pre-to post-intervention between 

BMI groups 

 

Blood Markers 

Lipid panels (e.g. total cholesterol and HDL cholesterol) were both completed at 

baseline and following the 8-week intervention.  Significant reductions in total 

cholesterol (p<0.01) for the 32 participants were found after 8 weeks.  Conversely, HDL 

cholesterol was significantly increased (p<0.01) in the 32 participants.  When analyzed 

by gender, females significantly reduced total cholesterol (p<0.05) and increased HDL 

cholesterol (p<0.05) while males did not show significant changes.  No differences 

between genders were found.  There were nonsignificant reductions in total cholesterol in 

obese, overweight or normal individuals from pre- to post-intervention.  When analyzed 

between BMI group, there was a trend for a difference in total cholesterol for normal 

weight vs. obese (p=0.07) and for normal weight vs. overweight (p=0.10).  Obese and 
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overweight individuals significantly increased in HDL cholesterol from pre- to post-

intervention (4.43±1.71 mg/dL, p<0.05 and 4.15±1.61 mg/dL, p<0.05) while normal 

weight individuals had nonsignificant increases in HDL cholesterol (3.8±1.5 mg/dL). 

For all 32 participants, there was a significant decrease in systolic blood pressure, 

but a nonsignificant increase in diastolic blood pressure.  When analyzed by gender, both 

males and females had nonsignificant decreases in systolic blood pressure and increases 

in diastolic blood pressure.  Despite the more drastic decreases in systolic blood pressure 

for males vs. females, there were no significant gender differences for the change in 

either systolic or diastolic blood pressure.  Only normal weight individuals had a 

significant reduction in systolic blood pressure (-1.40±0.4, p<0.05) from pre- to post-

intervention.  There were similar, nonsignificant differences between obese, overweight 

and normal weight individuals in the changes in systolic and diastolic blood pressure. 

Finally, all 32 participants showed a significant increase in fasting blood glucose 

over the 8-week intervention period.  Both males and females experienced nonsignificant 

increases in fasting blood glucose, and there were no significant differences between 

genders in the changes in glucose.  Normal weight individuals had a greater increase in 

fasting blood glucose than obese and overweight individuals (8.8±4.78 mg/dL, 3.79±2.16 

mg/dL, 2.23±2.36 mg/dL, respectively) although this did not reach statistical 

significance.  However, when excluding individuals (n=4) with hypoglycemia (<70 

mg/dL) at baseline, there were no significant changes in fasting blood glucose from pre- 

to post intervention in obese, overweight, or normal weight individuals (1.08±1.34 

mg/dL, 1.08±2.24 mg/dL and 4.75±3.28 mg/dL). 
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Correlations 

Correlations between self-reported minutes of exercise and changes in all 

outcome variables were performed (Figure 3).  Minutes of self-reported exercise were not 

significantly correlated with total cholesterol (r=0.18, p= 0.39), WHR (r= 0.26, p=0.21), 

systolic blood pressure (r=0.05, p=0.83), diastolic blood pressure (r=0.04, p=0.87), HDL 

cholesterol (r=-0.16, p=0.45), waist circumference (r=-0.21, p=0.32), hip circumference 

(r=-0.20, p=0.35), and body fat percentage (r=-0.26, p=0.22).  Conversely, self-reported 

exercise showed a trend for a negative correlation with body weight (r=-0.38, p=0.06) 

and BMI (r=-0.38, p=0.06).  The only significant correlation was between minutes of 

self-reported exercise and change in glucose (r=-0.44, p=0.03).  Additionally, correlations 

were performed to determine if age at the start of the study affected the changes in all 

outcome variables and minutes of reported exercise.  Age was significantly, positively 

correlated with minutes of self-reported exercise (r=0.46, p=0.02) (Figure 4).  

Conversely, age was not correlated with the change in any other outcome measure. 
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Figure 3.  Correlations between minutes of self-reported exercise and the change from 

pre- to post-intervention in all outcome variables.  The only significant correlation was 

between minutes of self-reported exercise and fasting blood glucose (r = -0.44, p = 0.03).  

No other significant correlations were found. 

*Denotes a significant correlation at p<0.05. 
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Figure 3 Continued:  Correlations between exercise and the change in all outcome 

variables 
 

 

 

 
Figure 4:  Correlation between age and minutes of exercise from pre- to post-

intervention.  Age was significantly, positively correlated with minutes of self-reported 

exercise (r = 0.46 p = 0.02). 

*Denotes a significant correlation at p<0.05. 
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CHAPTER VIII 

DISCUSSION 

 

Community- and team-based weight loss intervention programs are increasing in 

popularity.  We tested the effects of GET Fit Lubbock, an 8-week community- and team-

based intervention on changes in body weight, BF composition, and chronic disease risk.  

Participation in GET FiT Lubbock significantly reduced body weight, waist and hip 

circumference, total cholesterol and systolic blood pressure while increasing HDL 

cholesterol among participants.  The only gender difference was that males had a greater 

loss of BF % compared to females.  Further, when stratified by BMI category, we did not 

find any differences between BMI groups for the changes in any outcome variable.  

These results demonstrate the success of an 8-week exercise intervention study on health 

and chronic disease risk in male and female adults. 

 With the shift in emphasis towards population level interventions to change health 

risk behaviors, community-based intervention programs such as GET FiT have great 

appeal.  Reducing body weight, increasing physical activity, and improving disease risk 

factors are important steps to reversing the negative impact obesity has on the population. 

The results of our study compare favorably with previous short-term, community-based 

interventions including studies by Lombard et al. (151), Wing et al. (57) and Pazoki et al. 

(126).  In the Lombard et al. (151) study, participants attended four interactive group 

sessions about nutrition, physical activity (PA) and behavior change over a 4 month 

period (3 in the first month and a review at month 4).  They found a modest, significant 
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decrease in body weight (-0.78 kg, p<0.001) compared to our study where we reported a 

greater significant decrease in body weight of -1.66±0.5 kg, p<0.01.  Their study was 8 

weeks longer than ours, yet our study showed more than two times the weight loss.  

There are a few possible explanations that could account for the differences in weight 

loss.  Physical activity in the Lombard et al. study was self reported using the 

International Physical Activity Questionnaire short version (IPAQ), and there were no 

significant increases in physical activity reported.  Pre- and post measurements for 

physical activity were not obtained in GET FiT Lubbock, but during the study, 

participants reported an average of 258±36 min of weekly exercise. Both of these studies 

used interactive group sessions about nutrition and PA and self-reported exercise.  In the 

Lombard study, participants were encouraged to exercise with friends or in walking 

groups for additional social support and were contacted once a month via text messages, 

phone calls, or emails reminding them to use what they learned in group sessions.  

Conversely, in our study, participants received e-mails twice per week with similar 

reminders, and participants also were encouraged to work with their team to reach their 

PA goals.  The additional contact with participants may have helped with motivation and 

greater weight loss. 

 SURI (Shape Up Rhode Island), a 16-week statewide, team- and internet-based 

competition to promote physical activity in Rhode Island, showed significant weight loss 

and a decrease in BMI among completers of the program (57).  Despite substantial study 

differences that might favor weight loss (using self-reported weight and physical activity 

among completers and longer intervention time), SURI‘s findings were similar to ours. 
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They reported a significant weight loss of -3.2±3.4 kg and a significant reduction in BMI 

of -0.8 kg/m
2
 which was greater than the weight loss and decrease in BMI we saw in our 

study.  This could be due to a couple different reasons.  First, SURI‘s internet-based 

competition was twice as long as our intervention.  However, if we extrapolate our 

weight loss out to a 16-week span, our participants could have theoretically lost -3.22 kg, 

and would have matched the weight loss in their 16-week study.  Second, among those 

participants who lost more weight in their study, they also self-reported more exercise 

minutes than our participants (339±16.9 min vs. 258±36 min) which also could account 

for the greater weight loss. 

Finally, an 8-week lifestyle modification program aimed at increasing physical 

activity based on a revised form of Choose to Move program (an American Heart 

Association program), mirrored similar results to our study (126).  Improvements in BMI, 

physical activity and systolic blood pressure with a similar increase in fasting blood 

glucose were reported in their study as well as in ours.  Conversely, they did not find any 

changes in total cholesterol while we found significant decreases. While there are 

obvious differences in study design between GET FiT Lubbock and the study by Pazoki 

et al. (126) (in-home intervention, audio-tape PA instruction, and 7-day physical activity 

recall questionnaire were used), both studies indicate benefits of short-term interventions. 

 For feasibility, our study used self-reported minutes for physical activity, a 

limitation for validating results.  Despite this limitation, we are still able to make some 

comparisons with other studies that also used self-reported exercise.  Hollis et al. (132) 

found that participants self-reported an average of 117 minutes of moderate-intensity 
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physical activity per week and had an average weight loss of -5.8 kg over a 6-month 

intervention period where participants attended 20 weekly group exercise sessions.  Our 

participants reported more (258±36 minutes) physical activity per week, had a weight 

loss of -1.66±0.5 kg, and had the opportunity to attend 8 weekly group exercise sessions 

(but these weren‘t well attended).  If we extrapolate our data, our participants could 

theoretically lose 4.98 kg over a 6 month intervention period which is similar to the 

weight loss observed by Hollis et al. (132). 

Although GET FiT Lubbock has been running since 2007, this was the first time 

data collection occurred in conjunction with the program. Since 2007, approximately 

2,000 individuals have participated in this community- and team-based program.  Data 

from the current study suggest that weight losses in programs such as this are modest 

compared to clinical programs, but are still valuable because it is more feasible and helps 

to create healthy behaviors in the individuals existing environment as well as provides a 

fun opportunity for community members to reduce or maintain weight and increase 

physical activity.  Due to the small number of participants who completed the 8-week 

intervention, finding significance between genders and BMI groups proved to be a 

challenge.  Even though males lost more weight than females (-2.05±1.4 kg vs. -1.52±0.5 

kg, respectively), weight loss did not reach significance because we only had 8 male 

subjects which led to a high variance in our outcome measures.  Males decreased total 

cholesterol by -7.5±6.5 mg/dL (ns) and systolic blood pressure by -6.0±3.0 mmHg (ns).  

Similar examples of that were found with BMI, WC, total cholesterol, and HDL 

cholesterol where males had greater changes than females, but due to sample size and 
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large variance, did not reach significance when females did.  Similarly, it was difficult to 

obtain significant differences in outcome variables between BMI categories and within 

BMI categories due to the small numbers of individuals in the aforementioned groups. It 

should be noted that our subject population, despite having an average BMI of 31, was 

comprised of generally healthy individuals who had normal values of fasting blood 

glucose, total cholesterol, HDL cholesterol and blood pressure at baseline with the 

exception of males at baseline having slightly elevated levels of total cholesterol of 

200.4±9.0 mg/dL and systolic blood pressure of 124.8±5.8 mmHg.  The greatest 

differences were found in obese individuals (n=14).  They significantly reduced weight, 

BMI, WC and hip circumference while significantly increasing HDL cholesterol from 

pre- to post-intervention.  Similarly, overweight individuals (n=13) significantly reduced 

WC and hip circumference and significantly increased HDL cholesterol from pre- to 

post-intervention.  Conversely, with normal weight individuals (n=5), the only significant 

decrease was in systolic blood pressure.  These results are expected because normal 

weight individuals were healthy at baseline and within normal ranges for all outcome 

variables. 

 The weight losses achieved in this study decrease the individual‘s chronic disease 

risk factors.  Weight losses of 5-10% have been shown to reduce the incidence of 

diabetes by over 50% (152,153) and each kilogram of weight loss reduces incidence of 

diabetes by 16% (154).  Further, significant reductions in body mass and every 1 unit 

change in BMI has been shown to reduce medical costs by 2.3% (155).  Similarly, for 

individuals with known CVD risk factors, weight management is a priority because of the 
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beneficial effect of weight loss on blood pressure, lipid profile, and insulin resistance 

(13).  Therefore, the modest changes in weight loss, cholesterol, and waist and hip 

circumference that we found in this study could have important implications for the 

treatment and prevention of diabetes and other chronic diseases. 

 Although the present study contains many strengths, such as using a team-based 

approach, having a web-based component (to track exercise and weight loss while 

providing access to nutrition and fitness information), and emailing participants twice a 

week to improve health and behavior strategies, the marked difference in sample size 

among sub-groups (e.g. gender and BMI categories) presents some challenges with 

interpreting our findings.  This was designed as a pilot study, so we knew we would not 

have enough power to detect gender or BMI group differences. However, in future 

studies, we would anticipate seeing some differences between these groups and would 

hopefully see larger changes in our outcome variables for obese and overweight 

individuals compared to normal weight individuals.  Another limitation to this study is 

the lack of a control group, and this program does not have a true diet intervention 

because the nutrition and fitness lectures were not mandatory and researchers had no way 

to monitor eating habits of the participants (e.g. enforcing hypocaloric diet, meal 

monitoring, food journals, portion control, etc.).  Despite these factors, we still saw 

significant weight loss, so adding a nutrition intervention would likely strengthen the 

results even more.  Another limitation was that participants were not tested at the exact 

same time of day during the pre- and post-measurements.  Researchers tried to schedule 

testing at the same time of day, but a few participants had noticeable differences in the 
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time of testing.  Finally, some other limitations include using self-reported exercise with 

no assessment of mode, frequency, or intensity of exercise and using BIA to measure BF 

% which has a 3-5% error of measurement.  Our participants also were free from any 

medication use, so results of this study should not be extrapolated to chronic disease 

populations.  Future studies should implement study designs to include high-risk 

populations, such as those with T2DM and CVD. 

 The effectiveness of GET FiT Lubbock can be improved in the future by 

implementing a few changes.  Implementing a stronger study design, such as a 

randomized control trial, would improve the validity and credibility of the study.  Also, to 

improve effectiveness, a qualitative evaluation should be included to determine 

participants‘ reactions to program components (via focus groups).  Pre-program focus 

groups (for future GET FiT competitions) could be helpful in determining participants‘ 

physical activity and nutrition needs for better directed educational lectures.  A diet 

intervention should also be introduced to improve weight loss and healthy eating 

behaviors of the participants.  Research shows a hypocaloric diet in which true behavioral 

changes on eating patterns, food choices, portion control, etc are emphasized along with 

exercise show greater long term achievement with weight loss and prevention of weight 

re-gain (130) .  For the exercise intervention, it would be beneficial to have a measure of 

physical activity rather than relying on self-reported minutes of exercise.  A feasible 

option for this would be to have participants wear an accelerometer to better assess 

physical activity.  Finally, in addition to the pre- and post-intervention measures, 

collecting follow-up data at 6 months, 1 year and 2 years, as well as obtaining measures 
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of physical fitness (e.g. VO2 max), would allow research personnel to evaluate weight 

loss and physical fitness with regard to long term success of the program. 

 This study suggests community- and team-based competitive exercise 

interventions are effective at promoting modest weight loss and improving chronic 

disease risk factors.  Inferences of the study regarding participation in GET FiT Lubbock 

V and correlation to changes in body fat mass composition, cholesterol levels, fasting 

blood glucose, and blood pressure may lead to further research to investigate the 

relationship of increased participation and positive outcomes. Conclusions of this study 

focus on the effect that GET FiT Lubbock has on the aforementioned parameters among 

the Lubbock population and how these findings will lead to program refinement and 

further research.  As such, current prevention and treatment programs and strategies may 

be tailored to better serve West Texas and beyond.  Further, future studies should work to 

improve the efficacy of such interventions possibly by proving public health benefits, 

incorporating diet intervention and educating participants on long-term behavioral change 

and providing a cost/benefit analysis of the program. 
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APPENDIX A 

GET FiT V WELLNESS LECTURE SERIES 

 

September 15, 2010: ―How to Push but Not Too Much.‖  This lecture was presented by 

Dr. David S. Edwards, M.D. and included subjects on how to start an exercise program, 

signs and symptoms for under training and over training, aches to push through, and 

pains to pay attention for injury prevention.   

September 22, 2010:  ―Portion Distortion‖ by Dr. Tyra Carter, PhD, RD, LD on. 

September 29, 2010: ―On Your Feet‖ by Dustin Milner, owner of Foot Tech, Certified 

Pedorthist. 

October 6, 2010: ―Meal Planning: How to put together Healthy Meals (nutrition 

composition, food and beverages to eat for breakfast, lunch, dinner and snacks. Quick 

and easy suggestions)‖ by Jennifer Scaramuzzo, RD, LD 

October 13, 2010: ―How to Get off the Plateau (metabolism, motivation, variety of diet 

and exercise)‖ by Whitney Preston, MS, RD, LD 

October 20, 2010: ―Components of a Safe and Effective Maintenance Exercise Program‖ 

by Johnna Jenkins, CPT and Christy Reeves, CPT. 

October 27, 2010: ―Healthy Eating In and Around Town (includes dining out, going out 

to parties, eating at buffets and traveling)‖ by Allison Childress, MS, RD, LD 

November 3, 2010: ―Opportunities for Fitness at Home‖ by Deborah Rojas, MS, CPT. 
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APPENDIX B 

RESOURCES AVAILABLE FOR GET FiT V PARTICIPANTS 

 

1. Calorie trackers 

a.  Chick-Fil-A Meal Calculator 

b. Free online diet and exercise journal 

2. Resources related to exercise 

a.  Definition of exercise 

b. An exercise program for the mature adult 

c. Guidelines for beginning a walking/running routine 

d. Lubbock bicycle route map 

e. Walking trails of Lubbock 

3. Resources related to diet 

a.  Clearing up calorie confusion 

b. How to use fruits and vegetables to help manage your weight 

c. Portion size pitfalls 

d. Rethink your drink 

e. Whole foods weight loss eating plan 

4. Resources related to fitness 

a.  Barrier to being active quiz 

b. Health benefits of exercise and physical activity 

c. Overcoming barriers to physical activity 

d. Selecting a fitness facility 
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5. Resources related to health 

a.  Tips for making permanent changes 

b. Setting goals for weight loss 

c. Smoking cessation 

 


