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ABSTRACT 

 

Weight and body composition change in male freshman students. Purpose: The purpose of 

this study was to determine if participation in mandatory physical training (PT) by Reserve 

Officer Training Corps (ROTC) cadets would promote favorable body composition (BC) 

changes during the first year at university versus general population students with high and low 

levels of physical activity (PA). Methods: Thirty-seven (18.4 ± 0.7 years old), healthy, non-

smoking, resident men, beginning their first semester at university were divided into 3 groups: 

Low Active (LA), HA (High Active) and ROTC cadets based on a two-mile run, and underwent 

measurements at baseline (beginning of freshman year) and follow-up (6 months after baseline).  

Measurements included BC by dual-energy x-ray absorptiometry (DXA) and circumference-

based equations (CBE), 3-day food logs, physical activity assessment using the Godin Leisure-

Time Exercise Questionnaire (GLTEQ), and two measures of self-efficacy.  At baseline, all 

subjects completed fitness testing via the Army Physical Fitness Test (APFT) to predict fitness 

levels. Results: Percent body fat (BF) by CBE was highly correlated with percent BF (r=0.833, 

p<0.01), android fat (r=0.845, p<0.01), and fat mass (r=0.856, p<0.01) as measured by DXA. 

High Active students experienced greater losses versus LA and ROTC in percent body fat (-1.6% 

± 2.5% vs. 1.9% ± 1.2% vs. 0.8% ± 2.2%, respectively) and fat mass (0.9kg ± 2.2kg vs. 2.3kg ± 

1.7kg vs. 1.0kg ± 2.2kg, respectively) versus LA and ROTC students over the 6-month period.  

HA subjects also had significantly higher changes versus LA but not ROTC for lean mass (1.8kg 

± 1.2kg vs. -0.2kg ± 2.1kg vs. 1.0kg ± 2.2kg, respectively).  ROTC subjects were similar to LA 

students in all measures of BC change.  ROTC and LA students had similar levels of activity, but 

significantly lower than HA subjects.  No significant relationships were observed between 

dietary variables and self-efficacy and BC changes. Conclusions: These results suggest that PT 

conducted by ROTC is not sufficient to off-set gains in percent BF and fat mass, and additional 

PA may be required to promote favorable BC changes. Additionally, CBE are appropriate field 

measures of percent BF.
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CHAPTER 1 

 

INTRODUCTION 

Overweight and obesity have reached epidemic proportions, now affecting 140 million 

Americans, and this prevalence has doubled since 1980 (Rosamond et al., 2007; Ogden et al., 

2006; Flegal, Carroll, Ogden, & Johnson, 2002).  Overweight and obesity make up 70.5% and 

61.6% of the respective populations of men and women (Rosamond et al., 2007), and are also 

associated with direct and indirect healthcare costs $92.6 billion in 2002 dollars, or 

approximately 9.1% of monies spent on health (Rosamond et al., 2008; Finklestein, Feiblekorn, 

& Wang, 2003).  Similar to the overall United States (U.S.) population, but to a lesser although 

still significant extent, the prevalence of overweight and obesity among military men and women 

is 34% and 38%, respectively (Bathalon et al., 2004).  The Department of Defense (DoD) spends 

an estimated $1.1 billion in healthcare costs associated with overweight and obesity (Dall et al., 

2007).  It is well-established that overweight and obesity and physical inactivity are associated 

with an increased risk for cardiovascular disease (CVD).  Cardiovascular disease, which affects 

more than 79 million Americans, or 34% of the U.S. population, is also the number one cause of 

death of both men and women in the general population (Rosamond et al., 2007), and the second 

leading cause of death among U.S. military personnel (Helmkamp & Kennedy, 1996).   

The U.S. Army employs structured physical activity as part of its training philosophy to 

maintain the physical fitness of the fighting force.  Additionally, the U.S. Army requires that 

height, weight, and body fat standards be met, so that soldiers will also reflect fitness as well as 

uphold military standards of appearance (Army Regulation 600-9, 2006).  When measuring large 

populations of soldiers twice per year during the Army Physical Fitness Test (APFT), the most 

accurate measures of body composition, underwater-weighing and dual-energy x-ray 

absorptiometry (DXA) are neither practical nor cost-effective for field measurements.  It needs to 

be evaluated whether physical training routines utilized by the U.S. Army are effective at 

maintaining weight, preventing visceral adipose tissue accumulation, and thereby reducing or 

minimizing risk for chronic disease versus conventional or individual fitness routines.   

To meet recruiting quotas, soldiers are being recruited at heavier weights than previously 

allowed entry, i.e., exceeding weight for height standards (Hsu, Nevin, Tobler, & Rubertone, 

2007).  Typically, soldiers initially lose weight due to the intense nature of physical conditioning 
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during basic training, which lasts approximately nine weeks.  After basic training, soldiers enter 

Advanced Individual Training (AIT), where they are trained for their respective occupational 

specialties.  It is during AIT where some soldiers are re-gaining weight lost during basic training, 

and once again exceeding weight for height standards (Friedl, Vogel, Bovee, & Jones, 1989).  

During AIT, soldiers are granted additional freedoms, such as traveling off-base, eating meals 

outside the base dining halls, and having food or snacks in the barracks.  It is hypothesized that 

with this transition from basic training to an environment where more freedoms are granted, and 

where the individuals gain more control over their lifestyle, specifically with respect to food 

intake and voluntary leisure time physical activity, weight gain occurs.   

Similar trends in weight gain have been observed in entering university students, as they 

transition to a new environment and undergo an adjustment period, also characterized by 

increased control over lifestyle choices (Hovell, Mewborn, Randle, & Fowler-Johnson, 1985; 

Matvienko, Lewis, & Schafer, 2001; Levitsky, Garay, Nausbaum, Neighbors, & Dellavalle, 

2006; Levitsky, Halbmaier, & Mrdjenovic, 2004; Butler, Black, Blue, & Gretebeck, 2004; 

Delinsky & Wilson, 2008; Economos, Hildebrandt, & Hyatt, 2008; Hoffman, Policastro, Quick, 

& Lee, 2006; Kasparek, Corwin, Valois, Sargent, & Morris, 2008; Lowe et al., 2006; Morrow et 

al., 2006; Pliner & Saunders, 2008).  During this adjustment period, individuals must adjust to 

the new environment or the stressors of the environment through various coping methods (Dyson 

& Renk, 2006; Pritchard, Wilson, & Yamnitz, 2007).  Failure to adapt may result in negative 

outcomes such as smoking and alcohol consumption (Pritchard et al., 2007), whereas positive 

adjustment is characterized by increases in both positive nutrition- and exercise-related behaviors 

(Von Ah, Ebert, Ngamvitroj, Park, & Kang, 2004; Sands, Archer, & Peulo, 1998; Bezjak & Lee, 

1990). Eating behaviors offer another plausible avenue of coping with adjustment stressors, 

however, in the extant literature, there appear to be a general lack of eating-related behaviors 

identified in relation to this specific adjustment period, and yet there still exists observed weight 

gain.  This observation indicates that some component of the energy balance equation has been 

altered, possibly indirectly.  While the weight change is not typically as great as the popular 

media touted “Freshman 15,” and characteristics of this weight change have only been quantified 

in few studies (Lowe et al., 2006; Morrow et al., 2006; Hoffman et al., 2006; Butler et al., 2004), 

small changes in weight, if continued, may add up to substantial increases in weight, body mass 

index (BMI), and chronic disease risk.  Coupled with weight increases are declines in physical 
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activity, which typically begin as early as adolescence, but continue throughout adulthood, 

despite ready access to recreational facilities that most universities offer.  Higher energy intakes 

and reduced physical activity set the stage for unfavorable body composition changes.  

The goal of this project was to examine the relationships between changes in bodyweight, 

body composition determined by circumference-based equations (CBE), and DXA, body mass 

index (BMI), as well as fitness level between freshman students of the general population and 

those participating in the Army Reserve Officer Training Corps (ROTC) program during the 

freshman year. 

Statement of the Problem 

There are a limited number of studies that have examined the freshman weight gain 

period and differentiated observed weight gain as fat, lean, and bone tissue.  Quantification of 

specific tissues gains is important as gains in fat tissue are not desirable due to negative 

associations with health and risk parameters, but gains in lean or bone mass are favorable.   No 

studies have examined ROTC populations, and whether the mandatory physical activity would 

offset weight gain typically observed during the freshman year, or in fact lead to favorable body 

composition changes.  Additionally, self-efficacy for eating with respect to different 

circumstances, and self-efficacy for exercise in the presence of different barriers are important to 

identify possible predictors of favorable and unfavorable body composition changes in young 

adult men during the first year of university.  Furthermore, changes in body composition 

measured by DXA need to be compared with various assessments of body composition, namely 

DoD circumference based body composition estimation.  Given the ability of DXA to determine 

not only total, but regional body composition, specifically android and gynoid regions, 

comparisons should be made with anthropometric assessments of chronic disease risk, such as 

waist and hip circumferences as well as waist-to-hip ratio, to determine if quick field 

assessments of these risk parameters are comparable in accuracy in with the more time-

consuming, but highly accurate DXA measurements. 

Specific Aims 

Specific Aim 1. To determine if circumference measures and circumference-based equations 

employed by US Army accurately gauge abdominal/visceral body fat in men as compared to 

DXA.  Because abdominal body fat is strongly associated with development of CVD (Rosamond 

et al., 2007; Okosun et al., 2004, Carr et al., 2004), and circumference measures coupled with the 
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DoD equation to estimate body fat is the only method, by regulation, utilized to assess soldiers’ 

body composition, they can be utilized to assess both physical appearance and fitness, as well as 

assess the soldier’s risk for chronic disease.  Weight-for-height and circumference measures are 

taken during the twice-annual APFT, and individuals not meeting weight-for-height and body fat 

standards are referred to nutrition care personnel for evaluation (Army Field Manual 21-20).  

Percent body fat is assessed in soldiers only when the soldier exceeds height and weight 

standards, and the circumference measures are taken by Army Master Fitness Trainers, 

individuals that have been trained in the specifics of the measures for both males and females.  

Accumulation of abdominal fat specifically is highly associated with risk for cardiovascular and 

metabolic diseases. Since DXA can measure total body and regional body composition, the 

measured circumferences were correlated to abdominal fat stores determined by DXA.  If 

performed to standard, as specified in Army Regulation 600-9, circumference measures produce 

accurate results. The work conducted to achieve this aim tested the working hypothesis that 

circumference measures and circumference-based equations utilized by the U.S. Army are 

appropriate and reliable assessments of body fat, abdominal fat, and therefore chronic disease 

risk for male soldiers in comparison with DXA.  Subjects were recruited from freshman entering 

Florida State University (FSU) Army Reserve Officer Training Corps (ROTC) and freshman 

general student population.  The circumference measures were performed per Army regulation, 

and body fat was calculated using the DoD equations and was compared to total body fat and 

abdominal fat as measured by DXA.    

Specific Aim 2. To determine if aerobic fitness and muscular endurance, as assessed by the 

Army Physical Fitness Test (APFT), are associated with body composition and visceral 

adiposity, and can therefore be used as an additional tool to assess future risk for chronic disease.  

The APFT measures soldiers’ cardiorespiratory fitness with a timed, two-mile run, as well as 

muscular endurance demonstrated by timed, two-minute push-up and sit-up exercise events 

(Army Field Manual 21-20).  Adherence to weight-for-height standards are assessed immediately 

post administration of the APFT.  Soldiers with a higher level of fitness, or higher score on the 

APFT, are expected to be more in compliance with height and weight standards.  Soldiers that do 

not meet weight-for-height standards due to greater muscle mass and hence greater weight, 

versus greater weight due to higher percentage of body fat, are subsequently expected to meet 

body fat standards, as assessed by circumference measures and DoD equations. This aim tested 
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the working hypothesis that individuals that meet weight-for-height standards and/or body fat 

assessment by both circumference measures and DXA, and have a desirable BMI, are more 

likely to score higher on the APFT.  This hypothesis was tested by administering the APFT to all 

participants: ROTC students, high active students, and low active students.  Data that were 

compared were participants’ weight for height, APFT scores, overall body composition and 

visceral fat via DXA and circumference measures, and BMI was calculated from weight and 

height measures, as addressed under specific aim 1. 

Specific Aim 3. To determine if the Army-based physical training program prevents weight gain 

and promotes optimal body composition. University ROTC programs require participation in 

physical training (PT) an average three days per week, and their respective fitness levels are 

assessed by the APFT twice per year.  The program is structured and organized by Army master 

fitness trainers.  Physical activity is associated with maintaining a desirable weight and possibly 

contributing to weight loss.  This aim tested the working hypothesis that ROTC physical training 

minimizes weight gain typically seen in college students during their first year or promotes 

favorable body composition changes such as reduced fat and increased lean tissue.  Height, 

weight, body composition by circumference measures and DXA, and BMI changes were 

compared among ROTC cadets, active students, and sedentary students at the beginning the first 

semester of college and after six months. 

Specific Aim 4.  To determine if dietary habits are associated with weight and body composition 

changes.  The first year of college is generally associated with weight gain in both males and 

females (Levitsky et al., 2004; Hoffman et al., 2006; Anderson, Shapiro, & Lundgren, 2003; 

Racette, Deusinger, Strube, Highstein, & Deusinger., 2005). Several factors, such as increased 

consumption of high-energy and snack-type foods, coupled with reduced consumption of more 

nutrient dense, but energy-sparse foods such as fruits and vegetables may lead to excess energy 

intakes and contribute to weight gain.  This aim tested the working hypothesis that weight 

maintenance or favorable body composition changes are associated with higher intakes of fruits 

and vegetables and lower energy intakes.  Dietary intake will be assessed by three day food 

records at the beginning and end of the freshman year in all subjects. 

Specific Aim 5. To determine if high levels of self-efficacy are associated with weight 

maintenance or positive body composition changes in men during the freshman year of college.  

Self-efficacy is an individual’s perception of his/her confidence for engaging in a particular 
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behavior, under specific circumstances, such as engaging in exercise even during inclement 

weather, or avoiding high-energy foods when perceived to be under stress.  The Weight Efficacy 

Lifestyle questionnaire (WEL) was developed as a measure of self-efficacy for eating behaviors 

under specific situations, and is organized into five subscales: negative emotions, availability of 

food, social pressures, physical discomfort, and positive activities (Clark, Abrams, Niaura, 

Eaton, & Rossi, 1991).  Self-efficacy has been shown to improve over the course of weight loss 

treatment, and high self-efficacy scores are associated with success at both weight loss and 

maintenance of weight loss during treatment, suggesting that individuals may be more successful 

at losing weight or maintaining weight loss as their confidence regarding eating behaviors 

improves over the course of treatment (Clark et al., 1991; Clark, Cargill, Medieros, & Pera, 

1996; Pinto, Clark, Cruess, Szymanksi, & Pera, 1999; Dennis & Goldberg, 1996; Foreyt et al., 

1995).  The Physical Activity Self- Efficacy for Exercise (PASE) scale has been used to assess 

individuals’ confidence for engaging in exercise with regard to barriers to exercise (engaging in 

exercise when faced with barriers to exercise, such as inclement weather) and the task of exercise 

(engaging in exercise during leisure time).  The five-item PASE assessed self-efficacy for 

exercise based solely on barriers to participation.  The WEL has been used with studies of weight 

loss and maintaining weight loss, primarily in overweight individuals, but has yet to be used to 

predict weight maintenance in a young adult population.  Like self-efficacy for eating behaviors, 

high self-efficacy for exercise behaviors has been demonstrated to be associated with higher 

levels of physical activity (Bezjak & Lee, 1990).  Neither the WEL nor PASE questionnaires 

have been used in studies examining weight changes in freshman university students.  This aim 

tested the working hypothesis that higher self-efficacy, as assessed by the WEL, will be 

associated with success at either maintaining weight or improving body composition during the 

freshman year. Additionally, it was hypothesized that high levels of self-efficacy for physical 

activity, as assessed by the PASE, will be associated with weight maintenance and/or positive 

body composition changes. 

Assumptions 

The following assumptions were made in this study: 

1. Contracted ROTC cadets participated in most, if not all of required PT sessions. 

2. All subjects performed the APFT to the best of their abilities. 
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3.  All subjects reported in full food and beverage intake, and were accurate in reporting alcohol 

consumption. 

Limitations 

The following limitations are applied to this study: 

1.  In order to achieve adequate sample, some subjects were recruited 6 weeks into the semester, 

therefore potentially not necessarily capturing important weight changes during the first weeks of 

the semester. 

2.  Subjects left campus for approximately three weeks during winter break when resident halls 

were closed, thereby potentially changing eating and physical activity behaviors for that time 

period. 

Delimitations 

The following limitations are applied to this study: 

1.  The subjects were limited to the Florida State University campus and Florida State University 

Army ROTC Department. 

2.  Due to higher male enrollment in ROTC, only male subjects were recruited, and therefore 

results may only be applied to male freshman students, 18 t0 25 years of age.  

Significance 

The significance of this study is that it provides implications about the extent of body 

composition changes during the freshman year, as opposed to merely weight changes.  Body 

composition changes are important as weight gains as lean mass may be beneficial to an 

individual’s long-term health, and the fat distribution is important for gauging an individual’s 

risk for chronic disease.  There exist several gaps in knowledge, which this proposed study 

explored: Are circumference measures utilized by the U.S. Army appropriate for measuring body 

composition and do they correlate with abdominal adiposity in males?  Does the PT program 

used by ROTC program prevent weight gain during or promote positive body composition 

changes during the first year of college and is it more effective than individual, self-conducted 

physical activity?  Is self-efficacy for dietary and physical activity choices associated with 

maintaining weight or facilitating positive body composition changes during the first year of 

university.  And finally, are changes in eating habits associated with body composition changes 

during the freshman year. 
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CHAPTER 2 

 

REVIEW OF LITERATURE 

Overweight and Obesity 

The prevalence of overweight and obesity has become epidemic with approximately 66% 

of the United States population overweight and obese, accounting for 140 million men and 

women.  This prevalence has almost doubled in the last 27 years, and it is found to increase with 

age (Rosamond et al., 2007; Ogden et al., 2006; Flegal et al., 2002).  Likewise, in the U.S. 

military, obesity and overweight make up 34% and 38% of the population of males and females, 

respectively (Bathalon et al., 2004).  Furthermore, in applicants to the U.S. military, prevalence 

of overweight and obesity has increased significantly from 22.8% to 27.1% and from 2.8% to 

6.8%, respectively from 1993 to 2006, suggesting that even the military’s recruiting population is 

more overweight than in prior years (Hsu et al., 2007). Overweight and obesity are associated 

with an increased risk for over thirty other chronic conditions, and namely CVD (Rosamond et 

al., 2007; Ogden et al., 2006).  Cardiovascular disease affects more than 79 million Americans, 

47.1% and 52.9% of the U.S. male and female population, respectively, and was responsible for 

36.3% of deaths in 2004.  Cardiovascular disease was also estimated to have direct and indirect 

healthcare costs of 431.8 billion dollars for 2007 (Rosamond et al., 2007).  The type or 

distribution of fat, specifically abdominal or visceral adiposity, may also predict greater risk for 

CVD.  Like overweight and obesity, the prevalence of abdominal obesity is also on the rise, 

increasing from a prevalence of 12.7% and 19.4% in men and women, respectively, in 1962 to 

38.3% and 59.9% in men and women, respectively, in 2000.  Abdominal obesity prevalence 

increased from 29.5% to 42.4% in men from 1988-2004 and from 47% to 61.3% in women 

during the same time period (Li, Ford, McGuire, & Mokdad, 2007). Military personnel are also 

found to be increasing in weight (Bathalon et al., 2004; Friedl, 2004), but weight is also an 

integral component of professional military life, with excess weight potentially affecting 

advancement through the ranks.  Soldiers must meet weight for height and body fat standards, or 

face undesirable personnel action, and ultimately, removal from service (Friedl, 2004; Naghii, 

2006). 

There are several factors which may play a role in the increasing prevalence of 

overweight and obesity, including more sedentary occupations, larger portion sizes of foods 
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(Rolls, Morris, & Roe, 2002; Rolls, 2003; Nestle, 2003; Young & Nestle, 2003; Nielson & 

Popkin, 2003; Smiciklas-Wright, Mitchell, Mickle, Goldman, & Cook, 2003), high consumption 

of energy-dense beverages (Drewnowski & Bellisle, 2007; Malik, Schulze, & Hu, 2006; West et 

al., 2006; Bawa, 2005) and increased stressors, which when coupled with a hypercaloric intake, 

may also cause preferential deposition of more the risk-associated intra-abdominal or visceral 

body fat tissue (Dallman et al., 2003).  Accumulation of visceral body fat, also known as android 

obesity, carries a greater risk for CVD, diabetes, and insulin resistance, than femoral-gluteal 

obesity (Carr et al., 2004). Android obesity is found more frequently in males, but females with 

higher abdominal fat stores are found to be at similar risk for the above mentioned co-

morbidities as males (Rosamond et al., 2007; Flegal et al., 2002).  Increased or chronic 

psychological stress potentially sets the stage for deposition of abdominal fat, by increasing 

stress hormone levels, which mediate an inflammatory process and may also enhance appetite.  

Characteristics of visceral fat, such as enhanced blood flow and a greater number of stress 

hormone receptors, give visceral fat the inclination to more readily undergo inflammation that is 

also seen in individuals with CVD (Drapeau, Therrien, Richard, & Tremblay, 2003; Bjorntorp, 

2001; Black, 2006).     

This study examined the relationships between bodyweight, body composition 

determined using circumference measures coupled with DoD body fat equations, total and 

regional body composition by DXA, and dietary intake and fitness level, in addition to exploring 

the effectiveness of the Army-based physical training (PT) program in preventing weight gain in 

adults, and the potential relationship of self-efficacy in body composition changes. 

Measurement of Abdominal Adiposity 

Abdominal fat can be measured by a variety of techniques, some more appropriate for 

larger populations due to time and cost-effective measures, such as waist circumference and 

waist:hip ratio.  Other methods, such as DXA, computerized tomography (CT), and underwater 

weighing, are more precise, but also more expensive and timely and therefore not ideal field 

measurements for rapidly measuring large populations (Friedl & Bathalon, 2006).  

The U.S. Army utilizes circumference measures to assess body composition.  U.S. Army 

personnel have to meet specific weight-for-height standards, and upon exceeding these 

standards, must meet body fat standards.  Percent body fat is calculated using circumference 

measures at various reference points, which also vary by sex.  If a soldier does not meet weight-
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for-height and the subsequent body fat standards, he is placed on the Army Weight Control 

Program (AWCP), and is barred from receiving any favorable personnel actions such as awards 

and advancement in rank, and must make progress in losing weight and/or percent body fat, or 

ultimately be removed from service.  While on the AWCP, the soldier is required to undergo a 

medical examination to rule out any metabolic factors that contribute to the overweight state, and 

is also assessed by a nutrition staff officer or registered dietitian (AR600-9).  During these 

examinations and in addition to BMI, the circumference measures used to gauge a soldier’s 

adherence to Army standards, may also be used to gauge the soldier’s relative risk for chronic 

disease, especially if they are found to be an effective means of estimating body composition and 

are correlated with abdominal obesity (Molarius & Seidell, 1998).   

To this author’s knowledge, only one study, using DXA to validate circumference 

measures, has been performed to test the effectiveness of circumference measures used by the 

U.S. Army at assessing risk for disease (Friedl & Vogel, 1997).  The authors found that 

circumference measures only overestimated body fat by 2.6% of the 496 subjects, but no female 

subjects were included in the study.  In a study of 150 females before and after completing eight 

weeks of basic training, circumference measures were found to be effective in assessing small 

changes in body composition relative to BMI, when compared to body composition measured by 

DXA (Friedl & Leu, 2002).  Studies have compared body fat determined by circumference 

measures and by skin fold measures, finding that circumference measures predicted a higher 

body fat percent, despite correlating with skin fold-calculated body composition assessments 

(Babcock, Kirby, McCarroll, & Devor, 2006).  Also, there are currently proposed changes to the 

weight for height screening criteria and formula used for calculating percent body fat from 

circumference measures, as some female soldiers with a desirable BMI may not meet weight for 

height standards (Bathalon et al., 2006).  When tested, the proposed changes in screening 

weights resulted in fewer female soldiers having to undergo body fat assessment by 

circumference measures, but without affecting the proportion of females found to be overfat by a 

new proposed DoD body fat equation.  The proposed DoD equation also identified more female 

soldiers with a higher waist circumference, a measure of abdominal adiposity (Bathalon et al., 

2006).  
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Weight Gain in Entering University Students 

The first year of college has been proposed as a model for studying weight gain and 

obesity in the U.S. (Levitsky et al., 2004).  Often termed the “Freshman 15,” there have been 

several studies that observed an increase in weight during the first year of college.  Recently, in a 

study at the University of New Jersey, this weight gain was found to actually be an overall 1.3 kg 

(including those who gained, maintained and lost weight), but 3 kg in students who gained 

weight only (Hoffman et al., 2006).  Anderson et al. (Anderson et al., 2003) also observed a 

mean 2.3 kg gain during the first two semesters, but 33% of students measured gained more 

weight.  Another study found similar results, with a weight gain of 1.9 kg over the first two years 

of college, but no associations were found with regard to physical activity or nutritional intake 

(Racette et al., 2005).  However, weight gain has been shown to be related to a decrease in 

physical activity and not higher caloric consumption.  A study by Butler et al. (Butler et al., 

2004), found that although reported energy consumed after one year was significantly less than 

baseline, a mean weight gain of 1.7 kg was still realized, and the number of individuals found to 

be overweight almost doubled.  The authors speculated that this was likely due to reduced 

activity, which decreased significantly during the first year of college. It is worth noting, 

however, that in all studies, the sample size for follow-up measurements fell by approximately 

half.  It is being suggested that patterns of weight gain during the first semester of college, 

approximately 12-14 weeks, would be appropriate for studying patterns of weight during AIT, 

and therefore the effectiveness of PT on maintaining weight, or preventing weight gain that is 

typically seen in both environments.  Only four studies further examined weight changes by 

incorporating measures of body composition. Two studies utilized DXA (Lowe et al., 2006; 

Morrow et al., 2006), one BIA (Hoffman et al., 2006), and one (Butler et al., 2004) skin fold 

thickness (sum of three method) to ascertain percent and/or amount of fat and lean tissue.  While 

BMI is correlated with both body composition measures by DXA and chronic disease risk, 

ideally one would want data to quantify any change in weight to determine if gains in weight are 

adipose alone, or if a significant amount may be lean mass. Butler et al.(Butler et al., 2004) 

found significant increases in weight, BMI, body composition (determined by skin folds), and fat 

mass, but a significant decrease in lean mass after the first freshman semester compared to 

baseline.  The loss of lean mass, as the authors postulated, may have been due to the 

corresponding decrease observed in all assessed parameters of activity and fitness.  Decreased 
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muscle tissue may also have contributed to a reduction in metabolic rate; although with such 

small changes would likely be minimal.  Morrow et al. (Morrow et al., 2006) utilized DXA for 

body composition measurements, and reported a significant increase in weight as well as all 

measures of body composition, including lean mass in 137 female freshmen over the freshman 

year.  In fact, 27% of tissue gained was lean mass.  Waist and hip circumferences were also 

taken and were both found to increase, but waist to hip ratio, another indicator of chronic disease 

risk did not change.  In another study in which DXA was used, the authors assessed changes over 

the sophomore year in 48 female students, but found no significant weight or fat mass changes 

(Graham & Jones, 2002).  However, the authors did report a significant increase of 1.0 kg in lean 

mass and a corresponding significant decrease of 0.7% fat, suggesting positive alterations to 

body composition.  Bioelectrical impedance has also been employed to assess body composition, 

after which the authors calculated lean and fat mass from percent body fat (Hoffman et al., 

2006). Overall, and including individuals who actually lost weight (27%), mean weight gain was 

1.3 kg and a gain of 0.7% in body fat.  Among weight gainers (73%), the increase in weight was 

3.1 kg, including 1.2 kg gain in body fat (0.9%) and 1.8 kg fat-free mass.  Additionally, there are 

currently no known studies that examine weight or body composition changes in ROTC students 

during their first year at college. The goal is to ultimately develop an intervention to be 

incorporated into all AIT training programs, to minimize negative body composition changes 

during soldiers’ military careers. 

It may also be that this weight is specific to the first freshman semester, and may stabilize 

afterwards.  Holm-Denoma et al (Holm-Denoma, Joiner, Vohs, & Heatherton., 2008) assessed 

students in their senior year of high school for baseline measurements, with follow-up measures 

during fall (November), winter (February), or spring (May), to assess potential patterns at 

different points of the freshman year.  Average weight and BMI increased significantly at all 

follow-up periods, but no time period was more substantial than any other.  Follow-up period 

weights were not statistically different, suggesting as the authors postulated, that perhaps weight 

gain is realized only during the period of September to November, followed by a stabilization of 

weight.  When all follow-up measures were combined, weight gain was 1.6 kg and 1.8 kg for 

men and women, respectively.   
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ROTC Physical Training Programs 

Physical activity has been demonstrated to assist with weight maintenance more than 

actually inducing weight loss (Jakicic et al., 2001). The Army incorporates structured physical 

activity into its training protocols to maintain fitness as well as appropriate body weight.  

Additionally, university ROTC programs incorporate PT as part of their military science 

program that trains future officers.  Physical Training is often conducted 3 days per week and 

consists of calisthenics, strength improvement exercises (typically variations in push-up and sit-

up exercises), followed by cardiovascular improvement exercises (typically two- to five-mile 

runs).  Cadet and soldier fitness levels are measured twice yearly by the APFT with two-minutes 

of timed push-ups, two-minutes of timed sit-ups, and a timed two-mile run.  Standards differ by 

sex and age for all events. Scores calculated from the number of push-ups and sit-ups performed, 

and the time it takes to complete the two-mile run are incorporated into the soldiers’ performance 

ratings.  Overall, the APFT has been found to be an accurate measure of fitness when comparing 

results on the three events to maximal oxygen uptake (VO2max) (Knapik, 1989), and ROTC 

cadets have recently been found to have a above average fitness level, with mean scores at the 

83rd percentile on all events of the APFT and above average VO2max, 49.6 mL.kg.min-1 and 40.8 

mL.kg.min-1, for males and females, respectively (Thomas, Lumpp, Schreiber, & Keith., 2004).  

Also, mean body fat, as determined by underwater weighing, was below the cut-off percentages 

utilized by the U.S. Army, with male cadets having a mean body fat percent of 14.8±4.2, and 

females 23.9±3.2.   

The American Heart Association (AHA) and the American College of Sports Medicine 

(ACSM) recommend 30 minutes of moderate-intensity activity most days of the week or 20 

minutes of vigorous-intensity activity three days per week (Haskel et al., 2007; Pollock et al., 

1998; Pate et al., 1995).  For maintenance and weight loss, recommended aerobic exercise for 

adults 18-65 years is a minimum of 60 or 90 minutes of moderate physical activity on most days 

of the week, respectively (Haskel et al., 2007; Pollock et al., 1998).  Standard PT conducted by 

FSU Army ROTC consisted of approximately 60-90 minutes of varying intensity exercise, three 

days per week.  Physical training consisted of calisthenics and stretching for approximately ten 

minutes, followed by approximately 60-75 minutes of vigorous activity, which included 

exercises that targeted push-up and sit-up improvement, as well as ability group, interval, and 

distance running events.  The duration and type of exercise was comparable to the above 
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recommendations.  For the purpose of this study, physically active students was defined as 

participating in a minimum of 150 minutes per week of moderate intensity physical activity or 60 

minutes of vigorous physical activity.  Sedentary students were defined as participating in less 

than the recommended minutes of physical activity, or less than 30 minutes of moderate intensity 

physical activity on most days of the week or 20 minutes of vigorous physical activity on three 

days of the week.  Standard PT in ROTC programs are approximately 60 minute sessions, three 

days per week, and are comparable to the above selection criteria for physically active college 

students.  However, regular PT, as performed by Army and ROTC units, has not been tested as 

an effective means of weight maintenance, nor have weight and body composition changes been 

studied specifically in ROTC cadets.  Of the freshman studies that assessed physical activity, the 

only study to evaluate the freshman year exclusively, found that all forms of physical activity; 

leisure, sport, occupational, and total activity decreased significantly, and a positive weight 

change was also observed, despite decreases in energy intake.  In studies that examined physical 

activity beyond the freshman year, the majority of students did not meet recommended levels of 

physical activity.  Slight increases in stretching were observed in studies of freshman through 

sophomore and freshman through senior year (Racette et al., 2005; Racette, Deusinger, Strube, 

Highstein, & Deusinger, 2008), but a decline in aerobic exercise, from 65% to 55% of the 

sample, was only apparent from freshman to sophomore (Racette et al., 2008), but not from 

freshman to senior year (Racette et al., 2008).  Furthermore, exercise was not associated with 

weight changes over these respective time periods.  By comparing ROTC cadets versus active 

and sedentary students during their first year of college, a period of time associated with weight 

and adipose tissue gain, this study tested the hypothesis that structured PT was an effective 

means of maintaining weight or preventing weight gain. 

Eating Habits and Weight Changes 

Only a few studies examining the weight changes in the freshman year assessed dietary 

intake in an extensive manner to subsequently assign an energy value to typical intakes or to 

detect macro- or micronutrient differences.  Overall, among studies that assessed intake, the 

findings, even when statistically significant, were not clinically significant, such as alcohol 

consumption increasing by less than two tenths of a serving (Butler et al., 2004).  Food 

frequency questionnaires (FFQ) or simple surveys inquiring about the number of servings of 

food items such as fruits, vegetables and/or high fat foods were often used.  Using the Block 
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FFQ, Butler et al. (Butler et al., 2004) actually observed a decrease in mean energy intake, 

despite finding gains in weight and fat mass.  Total energy decreased from 2205 kcal to 1857 

kcal, and number of servings of vegetables, breads/pasta, milk, and meat decreased, in addition 

to significant decreases in total amount of all macronutrients from baseline to final 

measurements.  Alcohol contributed increasingly to total energy (from 0.25% to 1.23%), and 

number of alcoholic beverages per day increased significantly from 0.04 to 0.16 servings per 

day, but these increases were not meaningful.  Kasparek et al. (Kasparek et al., 2008) also found 

that fruit and vegetable intake decreased significantly, and alcohol consumption increased 

significantly, but neither outcome was associated with weight.  Racette et al. (Racette et al., 

2005), in their study of changes during freshman to sophomore year, found only a significant 

decrease in fried foods by the sophomore year, and in a longitudinal study (Racette et al., 2008) 

comparing freshman to senior year, found no changes in dietary intake over the entire college 

career for dietary factors such as energy intake, fruit and vegetable consumption.  However, 71% 

of students at both time periods failed to meet recommendations for fruit and vegetable intake.  

Furthermore, decreased consumption of fruit and raw or cooked vegetables was found to be the 

only significant dietary predictor of weight gain in another study using the 69-item FFQ. 

Self Efficacy and Weight Maintenance 

Self efficacy is the confidence an individual has in being able to engage in a specific 

behavior, and is a key component of Bandura’s social learning theory (Bandura, 1977).  Self 

efficacy, specifically as measured using the Weight Efficacy Lifestyle questionnaire (WEL) has 

been found to increase over the course of treatment for obesity (Clark et al., 1991; Clark et al., 

1996; Pinto et al., 1999), and may be predictive of success in losing weight or maintaining 

weight loss.  High self-efficacy scores have been shown to be associated with higher weight loss 

(Dennis & Goldberg, 1996; Foreyt et al., 1995), but not always (Martin, Dutton, & Brantley, 

2004; Prochaska, Norcross, Fowler, Follick, & Abrams, 1992).  It has been suggested that 

individuals with lower self-efficacy for weight control perceive the difference in their respective 

goal or ideal weight and their current weight as being large or possibly too much to overcome, 

whereas individuals with higher self-efficacy are more likely to be persistent in efforts to achieve 

weight loss or meet their weight goals (Presnell, Pells, Stout, & Musante, 2008).  In a study of 

men and women, high self-efficacy for weight has been shown to predict greater weight loss in 

men, but not in women (Forster & Jeffery, 1986).  To this author’s knowledge, there are no 
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current studies demonstrating a relationship between high levels of self-efficacy and weight 

maintenance; most studies involve treatment for weight loss in overweight and obese 

individuals.  It has yet to be shown whether self-efficacy for weight is associated with weight 

and/or body composition changes during the freshman year, a period characterized by higher 

rates of weight gain.   However, some studies have demonstrated improvements in self-efficacy 

and enhanced weight loss in overweight or obese individuals (Dennis & Goldberg, 1996; Foreyt 

et al., 1995; Forster & Jeffery, 1986).  This proposed study seeks to examine the impact of self-

efficacy in maintaining weight during a critical period of weight gain in young adults. 

Significance and Summary of Objectives 

There exist several gaps in knowledge, which this study explored: Are circumference 

measures utilized by the U.S. Army appropriate for measuring body composition and do they 

correlate with abdominal adiposity in males?  Does the PT program used by ROTC program 

prevent weight gain during or promote positive body composition changes during the first year 

of college and is it more effective than individual, self-conducted physical activity?  Is body fat 

associated with fitness level and body composition changes during the freshman year? Finally, 

this study also the possible changes in dietary intake and the impact on body composition, as 

well as potential relationships between self-efficacy for dietary and physical activity-related 

choices and with body composition changes during the first year of university.   
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CHAPTER 3 

 

RESEARCH DESIGN AND METHODS 

Subjects 

Subjects were forty (N=40) entering-freshman male students between the ages of 18 and 

21 years old.  All subjects met the following criteria for participation in the study: 1) first-

semester males between ages 18 and 25 years old, 2) free from any major medical condition such 

as heart, cardiovascular or metabolic disease, or any physical condition that would prevent them 

from completing the physical fitness test, such as history of heat illness, lower back pain, or 

musculoskeletal injuries 3) non-smokers, 4) not taking medication known to affect weight or 

metabolic rate, and 5) resided on-campus in campus residence halls for the duration of the study.  

Reserve Officer Training Corps (ROTC) cadets were also all contracted, and were thereby 

required to attend physical training three days per week.  Cadets that were participating in 

ROTC, but not contracted (contract pending) were not utilized as mandatory PT was not required 

of contract-pending cadets.  Subjects were recruited during the first two months of fall semester 

from Florida State University using flyers posted in residence halls and throughout campus.  

Flyers were also distributed in First Year Experience (FYE) classes required by all entering-

university students, and advertisements were placed in a monthly newsletter sent to new students 

and their respective parents (Appendix A).  Students were also recruited at the entrance to the 

university recreational fitness center (The Leach Center) on several occasions during peak 

activity hours, using a table with flyers and researcher present.  Students contracted by Army 

ROTC were recruited from within the ROTC department classes using flyers and brief 

information presentations by the researcher. 

Initial Screening 

All potential participants signed an informed consent (Appendix B) that was approved by 

Florida State University Institutional Review Board (Appendix B), and all subjects completed a 

Physical Activity Readiness Questionnaire (Appendix C) to assess risks for exercise testing.  

Individuals who were found to have risks associated with study participation were excluded from 

the study.  Initial contact with potential subjects assessed general health status, participation in 

physical activity, self-reported height and weight (and calculated BMI), medication and dietary 

supplement use.  Potential subjects also completed the Tobacco and Alcohol Intake History form 
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(Appendix D).  As part of the informed consent process, all participation requirements, as well as 

risks associated with study participation were outlined to the subjects.  Subjects were paid ten 

dollars for completion of all baseline measurements, and an additional twenty dollars for 

completion of all follow-up measures after six months.  Subjects were assigned code numbers for 

data recording to ensure anonymity.   

Measurement of Anthropometrics and Body Composition 

 Height was measured without shoes using a wall-mounted stadiometer (Medart, St. 

Louis, MO) with heels, buttocks, upper back and head touching the vertical plane, and recorded 

to the nearest 0.1 centimeter.  Weight was measured on a digital balanced Seca scale (Model 

707, Seca Corp., Columbia, MD), and recorded to the nearest 0.1 kilogram.  Anthropometrics 

were measured in normal street clothes (t-shirt and shorts, or t-shirt and scrub pants) without 

shoes and jewelry, including rings, watches, piercings, or objects contained within pockets.  

Body mass index was calculated as Weight(kg)/Height(m)2.  Lunar iDXA densitometer (GE 

Medical Systems, Madison, WI) was used for the measurements of total-body body composition, 

yielding the analyses of segmented body regions.  Additionally, specialized software to yield 

gynoid and android composition was utilized as described previously (Ilich, Zito, Brownbill, & 

Joyce, 2000).  Total body percent body fat, gynoid and android percent body fat, android to 

gynoid ratio, and amounts of total body fat, lean, fat-free mass, and bone mineral content were 

recorded.  Circumference measures were performed as outlined in Army Regulation 600-9 

(2006).  Using a Gulick measuring tape (Model number 4192G, US Medical, Raleigh, NC), male 

subjects were measured to the nearest 0.1 centimeter at the following sites: neck (inferior to the 

larynx, with the measuring tape parallel to the floor, but not including a significant portion of the 

trapezius muscles); and abdomen (upon gentle exhalation, and in a horizontal plane around the 

abdomen at the level of the iliac crest laterally).  Two measurements were taken, and the average 

was recorded.  If measurements were not within five millimeters, the measurements were 

retaken.  The average of the two measurements for each anthropometric site was entered into the 

following DoD equation for calculation of percent body fat: 

Percent Body fat = (76.46 x log10 [abdomen-neck]) – (neck 68.68 log10 [height]) + 46.89 

Waist circumference was taken at the narrowest part of the torso, above the naval and 

below the lower rib margin, with the measuring tape parallel to the floor.  Measurement was 

taken upon gentle exhalation, with the subject standing with feet approximately 12-15 cm apart, 
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and weight evenly distributed to each leg.  Hip circumference was taken at the widest 

protuberance of the hip/buttocks region with feet together, with the measuring tape parallel to the 

floor.  Two measurements were taken, and the average of the two measurements for each 

anthropometric site was recorded.  If measurements were not within five millimeters, the 

measurements were retaken.  Waist-to-hip ratios were calculated.  All anthropometric 

measurements were taken with two trained researchers present to verify the measuring tape was 

parallel to the floor.  All data were recorded on a data collection sheet (Appendix E).   

Assessment of Self Efficacy 

Subjects were given the WEL (Appendix F) and PASE (Appendix G) questionnaires to 

complete at baseline, mid-point (3 months) and at the end of the study to assess changes in self-

efficacy during the freshman year.  The WEL consisted of 20 questions that assess the subject’s 

perceived confidence to resist eating with respect to five different domains: (1) negative 

emotions, (2) food availability, (3) social pressure, (4) physical discomfort, and (5) positive 

activities.  Subjects were instructed to rate their confidence related to resisting eating on a Likert 

scale (0 = not at all confident to 9 = extremely confident).   A total score was calculated by 

summing all answers to the 20 items, with a final possible score ranging from 0 to 180.  

Additionally, answers were summed within each domain, with a possible score ranging from 0 to 

36 for each domain.  The five-item PASE was utilized to assess individual’s perceived 

confidence in his ability to engage in physical activity with regard to five different barriers: (1) 

physical, (2) emotional, (3) time, (4) during vacation, and (5) inclement weather constraints, 

using one questionnaire item for each barrier.  Subjects were instructed to rate their confidence 

for engaging in physical activity on a scale from 1 (not at all confident) to 5 (extremely 

confident).  A total score was calculated by summing all answers to the five items, with a final 

possible score ranging from 5 to 25.   

Assessment of Physical Activity 

 To assess participation in physical activity, subjects were given the Godin Leisure-Time 

Exercise Questionnaire (GLTEQ, Appendix H) at baseline and at the end of the study.  The 

GLTEQ has been found to be a reliable and valid tool to assess physical activity or exercise 

behavior (Godin and Shephard, 1985; Sallis, Buono, Roby, Micale, & Nelson et al., 1993; 

Jacobs, Ainsworth, Hartman, & Leon, 1993; Miller, Freedson, & Kline, 1994), which has been 

found to be associated with VO2max (Godin and Shephard, 1985).  The subjects recorded the 
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number of times that they engaged in strenuous-, moderate-, and minimal-intensity exercise 

lasting longer than 15 minutes, over a one-week period.  Examples of exercise types were given 

for each level of intensity.  Each subject’s answers were multiplied by nine, five and three MET 

hours, for strenuous-, moderate-, and minimal-intensity activity, respectively, to achieve an 

arbitrary score.  The mean score of all general population subjects was used to classify subjects 

as more or less active.  Individuals who scored above the mean on the GLTEQ were classified as 

high activity, and individuals that scored below the mean were classified as low activity. 

Fitness Testing 

 All subjects performed the Army Physical Fitness Test to assess physical fitness at the 

beginning of the study.  The test included three events: two minutes of push-ups, two-minutes of 

sit-ups, and a timed two-mile run.  Each component was performed as outlined in Army Field 

Manual (1998).  Push-up and sit-up tests were performed to assess muscular endurance, and the 

two-mile run was performed to assess VO2max.  Each subject was instructed on the performance 

standard of each event, and each subject demonstrated the event to the researcher to ensure the 

exercise was performed correctly, prior to initiation of the test.  Push-ups were tested with the 

subject beginning in the front-leaning rest position, with body weight supported in a straight 

plane, arms fully extended, and feet no more than twelve inches apart.  On the command “go,” 

the subject performed as many push-ups as possible in a two-minute period.  The body was 

lowered as a unit to the point at which the triceps were parallel to the floor, and then the body 

was raised as a unit until arms were fully extended, for one repetition.  Subjects were permitted 

to rest during the event only in the front leaning rest position or the front-leaning rest position-

modified, in which the subject’s waist was allowed to sag towards, but not touching the ground, 

or back was allowed to flex, but with weight supported by fully extended arms.  Hands were 

required to maintain contact with the ground at all times.  Sit-ups were tested with the subject 

beginning with legs flexed at 90 degrees, feet placed on the floor no more than twelve inches 

apart, fingers interlocked behind the head, and torso on the floor.  At the command “go,” the 

subject raised his upper body towards his knees until perpendicular to the floor or the point at 

which the base of the neck was above the base of the spine.  The subject then lowered his upper 

body until at the minimum, the base of the scapula touched the floor, for one repetition.  Fingers 

were required to be interlocked for the duration of the test, and the only authorized rest position 

was with the upper body perpendicular to the floor, but arms or elbows were not allowed to help 
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maintain the rest position.  Subjects were encouraged to go to muscular failure, or the point at 

which no further repetitions could be performed, or until time expired. 

 For the run, subjects were required to complete a timed, two-mile course.  The order of 

testing was performed per the Army Field Manual 21-20: push-ups, followed by sit-ups, 

followed by run.  Each event was separated by a ten minute recovery period.  Raw and point 

scores were recorded.  Point scores were obtained using the individual’s raw score and age and 

scoring standards outlined in Army Field Manual 21-20.  Individuals were encouraged to 

perform to the best of their ability on each event.  Maximal oxygen consumption (VO2 max) was 

estimated using the following equation from Army Field Manual 21-20, and was recorded to the 

nearest hundredth in units of mL/kg/min-1: 

VO2 max = 99.7 – [3.335 x (Two-mile run time in minutes, expressed as a decimal)] 

  Resting blood pressure and resting heart rate were taken using an automatic blood 

pressure monitor (Model HEM-780N2, Omron Healthcare, Inc., Bannockburn, IL) after subject 

had been seated for ten minutes following administration of questionnaires, and prior to any 

fitness testing.  Three blood pressure measurements were obtained using the subject’s non-

dominant arm, and the average was recorded. 

Dietary Assessment 

 It was crucial to have accurate estimates of dietary intake in order to follow 

weight changes over time.  Therefore, changes in nutritional intake were estimated using three-

day food records collected at baseline and end of study.  Food records have been found to be 

more effective in estimating average dietary intake than 24-hour recalls and FFQ.  The forms to 

record food and beverage intake (Appendix I) were given to the subjects for recording dietary 

intake over one representative weekend day and two representative weekdays at the beginning of 

the study, and again at the end of the study.  Subjects were instructed how to record their dietary 

intake by a registered dietitian, and food records were reviewed with each subject to clarify any 

food or beverage entries.  Subjects were asked to refrain from taking any dietary supplements 

aside from a multi-vitamin/mineral, one-a-day type supplement, but all dietary supplements 

reported by subjects were recorded.  Dietary data from food records were entered into 

Nutribase® software version 6.2 (Cybersoft, Inc., AZ) for calculation of mean nutrient 

information.  Food records were analyzed for differences between baseline and end of study for 

energy, macro- and micro-nutrients, as well as differences between groups.  
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Timeline and Measurements 

The duration of the study was six months.  Screening and initial measurements were 

taken during the first two months of the fall semester (throughout September and October, 2008) 

and included: anthropometrics (height, weight, circumferences, BMI), resting blood pressure and 

resting heart rate, body composition by DXA and CBE calculations, three-day food records, 

GLTEQ, smoking and alcohol questionnaire, self-efficacy questionnaires, and administration of 

the APFT.  To assess changes in self-efficacy during the study, mid-point self-efficacy 

questionnaires were given three months after each subjects’ respective initial measurements 

(throughout November, 2008, approximately).  All post-study measurements were taken six 

months after each subject’s respective initial measurements (throughout February and March, 

2009) and included: anthropometrics (height, weight, circumferences, BMI), resting blood 

pressure and resting heart rate, body composition by DXA and CBE calculations, three-day food 

records, GLTEQ, smoking and alcohol questionnaire, and self-efficacy questionnaires. 

 

Baseline        Three months             Six months 

                 |-------------------------------------------|----------------------------------------| 

 

 

 

 

 

 

 

Figure 1: Timeline for measurements 
 

Statistics 

 This study was a three by two, group by time, longitudinal design.  Sample size was 

determined using the effect size (ES) calculated from means and standard deviations for weight 

change in the study by Levitsky at al. (Levitsky et al., 2006).  Effect size was calculated using 

the following formula ES = (µ1 - µ2) / SD pooled.  In the study by Levitsky et al., there were 

two data collection periods, yielding effect sizes of 0.88 and 0.91, respectively.  For this study, 

seeking a power of 0.80 and significance at the level of p≤0.05, sample size was determined as 
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n=15 per group.  Using a more moderate effect size of 0.65, and seeking power of 0.80 and 

significance at the level of p≤0.05, sample size was determined as n=23 per group. 

To assess relationships between CBE and DXA body composition measures, fitness level 

and body composition measures, energy intake and body composition measures, and self-

efficacy measures (WEL and PASE scores) and body composition changes, Pearson Product 

Moment correlations were performed.  Scatter plots were performed to test for outliers.  One-

way analysis of variance (ANOVA) and covariance (ANCOVA) was used to determine 

significant differences between groups for changes in anthropometrics and body composition 

variables, and to control for factors that may affect body composition changes.  Levene’s test 

was utilized to test the assumption of equality of variances between groups. When significant 

differences were found, post-hoc Tukey tests were performed to identify specific group 

differences.  To test for group differences on WEL and PASE scores, ANOVA with repeated 

measures was used. Statistical significance was accepted at p≤0.05. 
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CHAPTER 4 

 

RESULTS 

Baseline Data 

Forty five (N=45) first-semester male subjects were recruited from Florida State 

University’s student population (n=29) and from contracted Army ROTC cadets (n=16).  Of 

those recruited, 40 (N=40) were accepted for study participation after subjects were found to 

have met study inclusion criteria as outlined in Chapter 3 and the others were unable to complete 

fitness testing (n=4) or were not in their first freshman semester (n=1).  Thirty-seven subjects 

(N=37) completed all measurements, and three subjects elected not to continue participation by 

failing to remain contracted to ROTC.  General student population participants were divided into 

High Active and Low Active groups based on their score on the GLTEQ.  The mean score on the 

GLTEQ questionnaire was 67, and subjects were classified as High Active if they scored >67, 

and Low Active if they scored <67on the GLTEQ.      

Body Composition 

There were no significant differences between groups at baseline for any anthropometrics 

or body composition variables, including those estimated by CBE, as well as those measured by 

DXA, and groups were also similar in age (Table 1).       
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Table 1. Baseline Age, Anthropometrics and Body Composition 

Variable Low Active High Active ROTC 

 
n=12 n=12 n=13 

Age (years) 18.4 ± 0.5 18.4 ± 0.9 18.2 ± 0.4 

Height (cm) 178.8 ± 6.1 173.6 ± 4.8 176.5 ± 6.8 

Weight (kg) 76.2 ± 15.9 71.7 ± 9.4 70.4 ± 11.8 

BMI (kg/m
2
) 23.8 ± 4.6 23.7 ± 2.5 22.6 ± 3.2 

Waist/hip ratio 0.82 ± 0.06 0.84 ± 0.02 0.80 ± 0.04 

Total body fat (%) 20.6 ± 7.9 18.7 ± 5.2 18.0 ± 5.2 

CBE body fat (%) 16.2 ± 6.4 14.3 ± 3.7 14.6 ± 3.3 

Android body fat (%) 25.1 ± 13.8 22.5 ± 8.8 20.9 ± 9.1 

Gynoid body fat (%) 26.4 ± 9.6 25.2 ±7.2 24.4 ± 7.0 

Android/gynoid ratio 0.90 ± 0.25 0.88 ± 0.15 0.83 ± 0.14 

Fat tissue (kg) 16.5 ± 10.4 13.5 ± 4.5 13.2 ± 6.1 

Lean tissue (kg) 56.9 ± 7.9 55.6 ± 7.7 54.8 ± 6.6 

Fat-free tissue (kg) 60.2 ± 8.3 58.6 ± 7.8 57.7 ± 6.9 

Bone mineral content (g) 3077.3 ± 419.7 3011.4 ± 331.2 2930.6 ± 395.7 

Data are presented as mean ± standard deviation. BMI=Body mass index; 
CBE=Circumference-based equations; ROTC=Reserve Officer Training Corps. 

 
 
Total body percent fat as estimated by CBE was highly correlated (p<0.001) with both 

total body percent body fat and fat mass and percent android fat as measured by DXA (Table 2, 

Figures 2-4).  Additionally, circumference measures of the abdomen and hip were significantly 

correlated (p<0.001) with DXA measurements of android and gynoid fat, respectively.  Waist-to-

hip ratio was not significantly correlated with the DXA-calculated android-to-gynoid fat ratio.  

Similar relationships between CBE and DXA body fat were observed among groups (Figure 5).   

 
 

Table 2. Body Composition Correlations   

  1 2 3 4 5 

Abdomen circumference 0.912* 0.771* 0.782* 0.669* 0.908* 

CBE body fat (%) 
 

0.833* 0.845* 0.750* 0.856* 

DXA Total body fat (%) 
  

0.979* 0.959* 0.923* 

Android body fat (%) 
   

0.927* 0.908* 

Gynoid body fat (%) 
    

0.845* 

*P<0.01; CBE=Circumference-based equations; DXA=Dual-energy x-ray absorptiometry; 
1=CBE body fat; 2=total body fat; 3=android body fat; 4=gynoid body fat; 5=fat mass. 
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Figure 2. Relationship between percent body fat measured by DXA and CBE 

 

 

 

 

Figure 3. Relationship between percent body fat by CBE and fat mass by DXA 
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Figure 4. Relationship between percent body fat by CBE and android fat by DXA 

 

 

 

Figure 5. Relationship between percent body fat by CBE and DXA by group 
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One-Way ANOVA identified significant differences among groups with regard to 

changes, or the difference between baseline and follow-up measures, for several body 

composition parameters (Table 3).  Levene’s test was not significant, indicating homogeneous 

variances among groups.  Post-hoc Tukey tests revealed several group differences: change in 

percent total body, android and gynoid fat, as well as total fat mass as measured by DXA were 

significantly lower in High Active versus Low Active subjects and High Active versus ROTC 

subjects.  Additionally, High Active subjects had significantly greater changes in both lean and 

fat-free mass versus Low Active, but not versus ROTC subjects.  Low Active and ROTC 

subjects were not statistically different for any body composition changes.  Furthermore, no 

differences were observed among groups for change in body fat as estimated by CBE, or in bone 

mineral content. 

 

Table 3. Six-Month Changes in Anthropometrics and Body Composition  

Variable Low Active High Active ROTC 

 
n=12 n=12 n=13 

Total body fat (%) 1.9 ± 1.2a* -1.6 ± 2.5b
 0.8 ± 2.2 a† 

CBE body fat (%) 1.8 ± 3.4 0.33 ± 1.9 0.75 ± 2.6 

Android body fat (%) 3.7 ± 2.7a* -2.6 ± 4.4b 1.8 ± 3.6a† 

Gynoid body fat (%) 1.9 ± 2.1a* 2.3 ± 3.9b 0.2 ± 3.5ab 

Android/gynoid ratio 0.07 ± 0.1a* 0.03 ± 0.06b 0.05 ± 0.05a† 

Fat tissue (kg) 2.3 ± 1.7
a
* -0.9 ± 2.2

b
 1.0 ± 2.2

ab
 

Lean tissue (kg) -0.2 ± 2.1
a† 1.8 ± 1.2

b
 1.0 ± 2.2

ab
 

Fat-free tissue (kg) 0.4 ± 2.6a† 1.8 ± 1.2b 0.3 ± 1.7ab 

Bone mineral content (g) 70.4 ± 20.3 34.7 ± 10.0 33.0 ± 9.1 

Data are presented as mean ± standard deviation; *P<0.01; †P<0.05; means with different 
superscripts are significantly different; CBE=Circumference-based equations. 

 
 
 Table 4 presents percent change in several body composition variables by group.  There 

were differences between High Active and ROTC approaching significance for percent change in 

body fat percent (p=0.05) and percent change in lean mass (p=0.075). 
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Table 4. Percent Change in Anthropometrics and Body Composition  

Variable Low Active High Active ROTC 

 
n=12 n=12 n=13 

Total body fat 9.1 ± 7.2* -9.3 ± 15.2** 2.5 ± 12.2**  

CBE body fat 10.7 ± 18.1 0.2 ± 15.1 -2.3 ± 17.3 

Android body fat 15.3 ± 13.3a* -16.5 ± 25.0 3.7 ± 19.7a† 

Gynoid body fat 8.4 ± 9.7† -11.6 ± 19.9 -1.7 ± 18.1 

Android/gynoid ratio 

Fat tissue  

7.6 ± 10.2a* 

12.6 ± 8.2* 

-3.9 ± 8.6 

-8.8 ± 19.2 

5.4 ± 5.4a† 

3.6 ± 14.6 

Lean tissue -0.3 ± 3.7† 3.0 ± 2.0 0.3 ± 3.3 

Fat-free tissue -0.7 ± 4.4† 2.9 ± 1.9*** 0.4 ± 3.1*** 

 Data are presented as mean ± SD; *P<0.01; †P<0.05; **P=0.05; ***P=0.075; means with 
different superscripts are significantly different; CBE = Circumference-based equations. 

 

Table 5 presents changes in fat and lean mass within groups as percentages of individuals 

who gained fat mass and lean mass.  All but one subject in the High Active group gained lean 

mass, while all lost fat mass. In the Low Active group, only 50% gained lean mass and 100% 

gained fat mass, while 76% of ROTC cadets gained fat and 76% gained lean.   

 

Table 5. Frequency of Changes in Fat and Lean Mass by Group 

Group Gained Fat Mass Gained Lean Mass 

Low Active (n=12) 100% (n=12) 50% (n=6) 

High Active (n=12) 17% (n=2) 93% (n=11) 

ROTC (n=13) 76% (n=9) 76% (n=9) 

Data are presented as percent of group (frequency within group). 

 

When all subjects (including ROTC subjects) were divided by mean score on the GLTEQ 

into High and Low Active groups, the comparison was similar for gains in fat and lean mass 

(Table 6).  The majority of Low Active subjects (81%) gained fat mass, versus only 38% of High 

Active, whereas 94% of High Active subjects gained lean mass versus 52% of Low Active 

subjects after six months. 
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Table 6. Frequency of Changes in Fat and Lean Mass by Groups Classified by 

GLTEQ Score Only 

Group Gained Fat Mass Gained Lean Mass 

Low Active (n=21) 81% (n=17) 52% (n=11) 

High Active (n=16) 38% (n=6) 94% (n=15) 

Data are presented as percent of group (frequency within group) 

 

A regression model was developed to explain for the variance between ROTC, High 

Active, and Low Active groups for change in fat mass from baseline to six month follow-up 

measures.  Change in fat mass as measured by DXA was used as the dependent variable, group 

as the fixed factor independent variable, and several variables were used as covariates: BMI, 

Godin questionnaire score, kcal/kg, lean mass, alcohol intake, and VO2 max as estimated from 

two-mile run times on the APFT.  The model was significant, and accounted for approximately 

36% of the variance in fat mass change over six months (p=0.002, R2 = 0.359), with no 

significant interactions observed. 

Physical Fitness 

There were no observed significant differences among groups at baseline for mean data 

or scores on the APFT or VO2 max as estimated from the two-mile run event (Table 7).  Resting 

heart rate and blood pressure values were similar as well (Table 7). 

 

Table 7. Baseline Measures of Fitness 

Variable Low Active High Active ROTC 

 
n=12 n=12 n=13 

    RHR (bpm) 78 ± 16 71 ± 8 69 ± 8 

    RSBP (mmHg/min) 115 ± 6 115 ± 10 113 ± 15 

    RDBP (mmHg/min) 74 ± 6 68 ± 5 69 ± 8 

    Total APFT score 135 ± 70 171 ± 48 189 ± 66 

    Number of push-ups 41 ± 14 53 ± 11 48 ± 19 

    Number of sit-ups 44 ± 20 52 ± 17 55 ± 15 

    Two-mile run (minutes) 18.5 ± 3.4 17.4 ± 2.6 16.0 ± 3.3 

    VO2max (mL/kg/min) 38.1 ± 11.2 41.5 ± 8.7 46.3 ± 10.7 

Data are presented as mean ± standard deviation. APFT=Army Physical Fitness Test; 
RHR=resting heart rate; RSBP=resting systolic blood pressure; RDBP=resting diastolic 
blood pressure; bpm=beats per minute. 
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 Mean scores on the GLTEQ are presented in Table 8.  Scores for ROTC were not 

different from Low Active, but were significantly lower (p<0.05) than High Active subjects at 

both baseline and six months.  Low Active and High Active subjects were assigned to their 

respective groups based on baseline scores on the GLTEQ, but mean scores by Low Active 

subjects remained significantly lower than High Active at six months. Over six months, one Low 

Active subject increased his GLTEQ score to above the mean score used to classify subjects as 

Low or High Active (56 to 93), and two High Active subjects decreased their scores (74 to 64 

and 68 to 46, respectively) to below the mean used to classify groups. 

 

Table 8. Mean Scores on Godin Liesure-Time Exercise Questionnaire by Group 

Measurement Period Low Active High Active ROTC 

    Baseline 47.8 ± 13.7a* 83.5 ± 20.9b 59.7 ± 14.3a* 

    Six Months 45.6 ± 20.2a* 71.1 ± 16.6b 51.3 ± 16.8a* 

Data are presented as mean ± standard deviation; *P<0.05; groups with different letter 
superscripts are statistically different. 

  

There were significant relationships observed between body composition and fitness 

level.  Inverse relationships were found between VO2 max and fat mass (R-square = 0.285, 

p<0.01), BMI (R-square = 0.239, p<0.01), and percent body fat (R-square = 0.267, p<0.01), as 

well as between APFT total score and fat mass (R-square = 0.341, p<0.01), BMI (R-square = 

0.219, p<0.01), percent body fat by DXA (R-square = 0.320, p<0.01), and percent body fat by 

CBE (R-square = 0.16, p<0.01). 

Dietary Intake 

There were no significant differences among groups at baseline, follow-up, or change 

from baseline to follow-up for major dietary variables, including energy intake and energy intake 

per kilogram of body mass.  Likewise, there were no significant associations among baseline 

energy intake per kilogram body weight and changes in weight, BMI or any body composition 

parameters.  Additionally, paired t-tests were used to examine differences by each group between 

baseline and follow-up energy intake and energy intake per kilogram, but again, no significant 

differences were observed nor were significant differences observed in baseline, follow-up, or 

change in alcohol intake among or within groups.  Table 9 presents selected nutritional variables 

at baseline and after six months for all groups pooled.  Baseline and six month follow-up data ± 
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one standard deviation for energy intake by group and energy intake per kilogram by group are 

presented in Figures 6 and 7, respectively. 

 

Table 9.  Mean Intake for All Subjects for Selected Nutritional Factors 

Variable Baseline 6 months 

  N=37 N=37 

Energy (kcal/kg) 31.9 ± 6.4 32.3 ± 6.3 

Energy (kcal) 2267 ± 318 2350 ± 301 

Protein (g) 93 ± 28 100 ± 28 

Carbohydrate (g) 293 ± 51 296 ± 56 

Fiber (g) 16 ± 6 18 ± 12 

Fat (g) 83 ± 24 89 ± 27 

Vegetable (servings) 0.6 ± 1.0 0.8 ± 1.2 

Fruit (servings) 1.9 ± 1.8 1.4 ± 2.4 

Alcohol (g) 74 ± 142 47 ± 84 

Data are presented as mean ± standard deviation. Kcal=kilocalories. 

 

Baseline and six month follow-up data for absolute energy intake by group and energy 

intake per kilogram of body weight by group are presented in Figures 6 and 7, respectively.  Data 

are presented as mean ± one standard deviation. 
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Figure 6. Baseline versus 6 months energy intake by group 

 

 

 

 

Figure 7. Baseline versus 6 months energy intake per kilogram body weight by group 
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Self-Efficacy 

Self-efficacy was measured via the WEL and PASE questionnaires at three different time 

points: baseline, three and six months.  Using repeated measures ANOVA, no significant 

differences were observed among groups for measures of self-efficacy at baseline, or at both 

three- and six-month follow-up periods.  Groups scored similarly for total WEL, each of the five 

domains of the WEL questionnaire, and on the PASE questionnaire (Table 9). Furthermore, there 

were no significant associations between total WEL or any of its five domains, or scores on the 

PASE, for any body composition or dietary changes.   

 

Table 10.  Mean scores the WEL and PASE 

Variable Baseline 3 months 6 months 

  N=37 N=37 N=37 

Total WEL 145.5 ± 23.7 148.1 ± 17.6 146.5 ± 20.5 

Negative emotions 31.5 ± 4.3 31.5 ± 4.0 31.5 ± 3.7 

Food availability 27.1 ± 6.9 27.4 ± 5.0 27.3 ± 5.3 

Social pressure 28.5 ± 5.8 28.5 ± 5.6 28.2 ± 6.2 

Physical discomfort 29.7 ± 5.7 30.9 ± 3.8 30.6 ± 4.2 

Positive activities 29.0 ± 6.8 29.7 ± 5.1 28.4 ± 5.7 

PASE 15.6 ± 4.2 15.6 ± 3.8 15.4 ± 4.2 

Data are presented as mean ± standard deviation. WEL=Weight Efficacy Lifestyle 
questionnaire; PASE = Physical Activity Self-Efficacy 
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CHAPTER 5 

 

DISCUSSION 

The primary purpose of this study was to examine weight and body composition changes 

during the first six months of the freshman semester, specifically in males, and comparing 

general student population to Army ROTC cadets who, as part of their contract, must participate 

in physical training in order to receive tuition and stipend benefits.  Additionally, this study 

sought to explore relationships between DoD body fat equations and total and regional fat by 

DXA, as well as indentify potential relationships between fitness and body composition and 

between self-efficacy and body composition change. 

Body Composition 

Dual-energy x-ray absorptiometry is a three-component measure of body composition as 

it divides the body into bone, fat, and bone and fat free tissue (lean), versus two-component 

measures of body composition such as bioelectrical impedance and skin folds, whose models are 

based upon fat and fat-free mass only (Andreoli, Scalzo, Masala, Tarantino, & Guglielmi, 2009).  

However, DXA assessment of body composition, while yielding much useful information, 

requires additional equipment and training costs, as well as time for scanning, and is therefore 

not practical for field use or assessing large populations in a timely manner, such as during the 

twice annual APFT.  Assessments of body composition are needed to ascertain a soldier’s 

adherence to body fat standards, but the method needs to be quick as well as accurate.  For 

males, neck and abdomen circumference measures coupled with CBE have been used to assess 

body fat.  The study by Friedl and Vogel in 1997 (Friedl & Vogel, 1997) is the only study to 

assess the validity of CBE on estimating body fat, finding that the CBE were good predictors of 

percent body fat in both men and women compared to DXA.   

While the sample size of this study is much smaller, results are similar, in that body fat 

estimates by CBE were highly correlated with body fat via DXA (r=0.833, p<0.01), and this 

observation was found among Low Active (r= 0.841, p<0.01), High Active (r=0..882, p<0.01), 

and ROTC subjects (r=0.767, p<0.01).  This relationship among groups can be seen in Figure 5, 

and while group lines do intersect, regression lines are very close to parallel.  As expected, 

abdomen circumferences were significantly associated with android body fat (r=0.612, p<0.01), 

as well as fat mass (r=0.637, p<0.01), yielding further useful assessments for clinicians.  While 
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individuals who exceed weight-for-height standards and body fat standards are identified for 

exceeding Army standards of fitness and appearance, assessments of soldiers’ risk for chronic 

disease are likewise important to begin interventions early in order to help reduce risk of 

cardiovascular and metabolic diseases. 

One of the primary strengths of this study was its examination of changes in lean, fat and 

bone tissues during the first six months of university, thereby quantifying weight changes, which 

gave insight into where body composition changes were realized.  Studies that have measured 

only body weight can only speculate on whether changes in weight are limited to fat mass 

accrual alone, as gains in lean mass and bone mineral content are important and favorable 

changes, as opposed to fat mass.  Additionally, examining changes in fat tissue distribution are 

also important.  Fat distribution may play a more influential role in adjusting an individual’s risk 

for CVD, given its predisposition for enhanced lipolysis, greater number of gloccocorticoid 

receptor sites, and enhanced leptin secretion, as compared to subcutaneous adipose tissue 

(Canoy, 2008; Black, 2006; Carr et al., 2004).  Android fat has also been demonstrated to be 

associated with risk for coronary heart disease, independent of other factors such as smoking, 

blood lipids, and blood pressure (Canoy, 2008).    

At baseline and after six months, there were no significant differences by group for body 

composition variables.  However, significant differences were observed by group for change in 

several body composition variables, or the difference between baseline and six months.  The 

High Active group had a mean negative gain in percent body fat, fat mass, and android fat, and a 

mean positive gain in lean mass, whereas the Low Active group had a mean positive change in 

percent body fat, fat mass, android fat, and a mean negative change in lean mass.  Subjects in the 

ROTC group were similar to Low Active subjects with regard to percent body fat, fat mass, and 

android fat changes, experiencing a mean positive change in those variables, but overall lean 

mass change was positive.  Low Active subjects had significantly greater changes in fat mass, 

percent body fat, android, gynoid and android:gynoid ratio, as well as significantly smaller 

changes in lean mass versus High Active Subjects (p<0.01).  Similar results were observed for 

ROTC cadets, who had significantly greater changes in percent body fat (p=0.02) and android 

(p=0.03) and android:gynoid ratio (p=0.013) versus High Active subjects.  For change in fat and 

lean mass, only Low Active subjects were significantly different from High Active subjects, 

although ROTC subjects approached significance (p=0.05 and p=0.075, respectively).  Though 
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not statistically different from High Active in all measures, more telling is the observation that 

ROTC subjects were not statistically different from Low Active subjects for any body 

composition change measures.  It was hypothesized that mandatory PT would contribute 

importantly to overall physical activity and thereby off-set undesirable body composition 

changes, or even promote favorable changes, however, this was not the finding of this study.  No 

other studies exist examining body composition changes in ROTC cadets, freshman or otherwise, 

but this population, including more senior classman, is indeed in need of further study.  Studies 

of general student population have found that weight changes plateau after the freshman year 

(Racette et al., 2008), or even as early as the end of the first freshman semester (Holm-Denoma 

et al., 2008), but it is unknown if this phenomenon is similar for ROTC cadets.  Only 17% (n=2) 

of subjects in the High Active Group gained fat mass, compared to 76% (n=9) of ROTC and a 

full 100% (n=12) of Low Active.  Ninety-three percent (n=11) of High Active subjects gained 

lean mass, compared to 76% (n=9) of ROTC and 50% of Low Active (n=6).  This evidence 

suggests that despite vigorous PT sessions, some ROTC cadets (n=4) actually lost lean mass. 

Looking at weight alone, there were no significant changes, and no significant differences 

among groups.  The average weight gain for all subjects was 1.8 kg, which was comprised of 1.1 

kg fat mass and 0.6 kg lean mass, and an average of 20 grams of BMC.  Several previous studies 

examined weight gainers only (Kasparek et al., 2008; Delinsky & Wilson, 2008; Butler et al., 

2004), finding a smaller range of weight gained (3.1 kg - 3.3 kg) versus 1.7 kg - 3.5 kg overall.  

In this study, when examining weight gainers only, mean weight gain was only slightly larger at 

2.2 kg, which included 1.5 kg fat mass and 0.7 kg lean mass. 

Fitness and Activity Levels and Body Composition 

 There were no significant associations observed between total score on the APFT and 

body composition changes over six months, including changes in percent body fat by CBE and 

DXA, or changes in fat and lean mass.  Likewise, no significant correlations were found between 

changes in score on the GLTEQ and body composition changes.  There were no significant 

relationships between baseline measures of body composition and baseline score on the GLTEQ 

or follow-up measures of body composition and follow-up scores on the GLTEQ. 

 However, with measures of fitness, significant relationships were observed.  Total score 

on the APFT and VO2 max as estimated form the two-mile run, were inversely associated with 

baseline BMI, percent body fat by CBE and DXA, android fat, and fat mass, all at p<0.01, with 
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the exception of VO2 max and CBE, significant at p<0.05.  These findings suggest not only that 

higher body fat is related to poorer fitness level, but that even higher weight may negatively 

impact performance on the APFT.  This point, that there exists a body weight bias with regard to 

the Army’s assessment of physical fitness, has been argued previously (Vanderburgh & 

Crowder, 2006), where it was proposed that correction factors be utilized to adjust APFT scores 

for individuals of heavier weight.   

 Groups were statistically similar on total score and all events of the APFT.  Additionally, 

no differences were observed for resting heart rate.  Overall, mean systolic and diastolic blood 

pressures were within desirable limits of less than 120mmHg and less than 80mmHg, 

respectively. 

Physical Activity 

Another important finding of this study relates to the amount of physical activity required 

to maintain weight or prevent unfavorable gains in fat mass.  While ROTC cadets maintained a 

level of physical activity in line with recommendation of both ACSM and AHA, it was not 

enough to prevent accumulation of body fat during the first six months of university.  

Additionally, physical activity, as reported via the GLTEQ, was not statistically different for 

Low Active subjects at baseline or six months, which suggests that ROTC subjects engaged in 

minimal physical activity outside of the required ROTC department PT.  In contrast, High Active 

students scored significantly higher than ROTC subjects on the GLTEQ at both baseline 

(p=0.003) and at six months (p=0.029), maintaining their high level of activity.  Changes in 

scores on the GLTEQ were not significant between groups, suggesting that all groups maintained 

similar activity levels over six months. The similarity between ROTC and Low Active groups for 

physical activity may explain why similar changes were observed for body composition changes 

among these groups and why these groups were statistically different from High Active subjects 

who engaged in more physical activity.  A significant decrease in physical activity (leisure, 

sports, occupational and total activity) was suggested as the main determinant of weight change 

in the study by Butler et al (Butler et al., 2004), where gains in weight and percent body fat were 

observed, despite decreases in energy intake, but no link was established between weight change 

and decreases in physical activity.  Other studies of the freshman year that examined physical 

activity have likewise been unable to link physical activity changes with weight changes.  

Kasparek et al. (Kasparek et al., 2008) observed significant decreases in physical activity for 
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men (but not women), but there were no associations with the 1.1 kg weight gain.  Significant 

gains in weight were also observed by Jung et al (Jung et al., 2008), but again no associations 

were made with physical activity as measured using the GLTEQ.  Racette and colleagues found 

significant decreases in the percentage of students participating in aerobic activity and significant 

increases in stretching from the freshman to sophomore year (Racette et al., 2005), and increases 

only in stretching when comparing freshman to senior year (Racette et al., 2008), but no 

relationships to weight were found with either period of time. 

Although upon 6-month follow-up two High Active subjects scored lower that the 

GLTEQ score used to classify them as highly active, these two individuals actually lost body fat 

and gained lean mass.  One Low Active subject increased his GLTEQ score from 56 to 93 and 

gained lean mass, but still gained fat mass during the measurement period. 

Overall, college students do not appear to meet recommendations for physical activity 

and are similar to the general population of adults, with approximately half of college students 

classified as inactive (Keating, Guan, Pinero, & Bridges, 2005). Moreover, a study by Bray et al. 

(Bray, Millen, & Kwan, 2004) found that residency may affect physical activity.  Their study 

found that students living at home with their parents showed no decrease in physical activity, in 

contrast to students living on-campus, who significantly decreased physical activity during their 

freshman year. 

Dietary Intake 

Energy intake and energy intake per kilogram were not significantly different among 

groups (Figures 6 and 7).  Overall, baseline intake was not different from baseline to six months, 

with mean energy intake for all subjects analyzed as 2267 ± 318kcal versus 2350 ± 301kcal, 

respectively (Table 8).  When comparing energy intake relative to body weight, again, no 

differences were found from baseline to six months, with values observed as 31.9 ± 6.4kcal/kg 

and 32.3 ± 6.3kcal/kg, respectively.   Additionally, there were no significant differences among 

groups for any macro- or micro-nutrient intake, nor any differences for the sample as a whole 

when comparing baseline to follow-up intakes (Table 8).  Alcohol intake was also similar 

between groups for amount at baseline, six months, and changes in consumption.  It is possible 

that subjects may have underreported their alcohol consumption, especially given that the 

majority of subjects were under the legal drinking age, thereby discounting its contribution to 

overall energy intake.  Additionally, alcohol intake may be radically different on weekends 
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versus weekdays, and while one weekend day was recorded on food records, participants may 

have elected to include days with minimal or no alcohol consumption, despite the request for 

intake to be recorded on representative days.  One study (Butler et al., 2004) found significant 

increases in alcohol intake, but these increases, while statistically significant, were small 

(increases from 0.04 to 0.16 servings per day) only contributed modestly to overall energy intake 

(0.25% to 1.23% of total kilocalories). 

Few studies of the freshman year actually quantified energy and nutrient intake.  

However, two studies (Butler et al., 2004, Jung et al., 2008) observed increases in weight and 

body composition despite significant decreases in energy intake.  Diet analysis by Butler and 

colleagues (Butler et al., 2004) revealed significant decreases in energy, macronutrients, and 

servings of vegetables, in addition to decreases in all forms of physical activity, and a 

corresponding increase in both weight and percent body fat.  Jung et al. (Jung et al., 2008) 

divided their subjects into two groups (weight gainers and weight losers) and found a significant 

group x time interaction on physical activity (as assessed by the GLTEQ) suggesting that 

physical activity differed between groups.  Assessment of body composition revealed that weight 

gainers increased body fat while weight losers lost body fat.  Furthermore, both groups decreased 

energy intake over the duration of the study.   Both of the above studies speculated that weight 

and body composition changes were likely attributable to changes in physical activity. 

Subjects also did not meet intake recommendations of five servings per day for vegetable 

and fruit, despite having several options per meal period available at on-campus dining halls.  

Vegetable intake was 0.6 and 0.8 servings per day at baseline and six months, respectively.  

Subjects came close to meeting two servings of fruits per day at 1.9 and 1.4 servings per day at 

baseline and six months, respectively.  Pliner and Saunders (Pliner & Saunders, 2008) used a 

FFQ to assess dietary intake and found that decreased fruit and vegetable intake was the only 

significant dietary predictor of weight change.  Kasparek et al. (Kasparek et al., 2008) also 

observed significant decreases in fruit and vegetable intake, but there were no associations with 

weight. 

It was hypothesized that dietary variables such as high energy intake and low fruit and 

vegetable intake would be associated with undesirable body composition changes during the 

freshman year.  However, this was not the observation.  Indeed the only significant relationships 

between dietary factors and body composition were inverse correlations between baseline 
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relative energy intake (kcal/kg) and baseline percent body fat (r=-0.567, p<0.01) and fat mass 

(r=-0.616, p<0.01), and six-month relative energy intake (kcal/kg) and six-month percent body 

fat (r=-0.593, p<0.01) and fat mass (r=-0.666, p<0.01), suggesting that higher energy intake was 

associated with lower percent body fat at both measurement periods.   

Self Efficacy 

It was hypothesized that higher scores on the WEL and PASE would be associated with 

favorable body composition changes, but this relationship was not observed in this study.  Scores 

on measures of self-efficacy remained similar throughout the measurement period, and it must be 

noted that interventions were not utilized to target improvements in self-efficacy, and this is 

likely the reason why no changes in either measure of self-efficacy were observed.  Rather it was 

a goal of this study to examine possible links between measures of self-efficacy and potential 

body composition changes during the first six months of the freshman year.  For both the WEL 

and PASE, there were no observed differences among groups at any measurement period (Table 

9) and no associations made with anthropometric or body composition changes.  Scores on the 

WEL or its individual domains were not related to baseline or six-month energy intakes or 

nutrient intake changes over the measurement period.  Also, there were no relationships between 

scores on the PASE and scores on the GLTEQ.  Overall, scores on the WEL were fairly high, 

with total scores on the WEL calculated as 145.5 ± 23.7, 148.1 ± 12.6, and 146.5 ± 20.5 out of a 

possible 180 at baseline, three months, and six months, respectively.  Scores on individual 

domains were likewise high.  For example, at baseline, scores ranged from 27.1 ± 6.9 for food 

availability domain to 31.5 ± 4.3 on negative emotion domain, out of a possible 36.  On the 

PASE, scores were also relatively high, with subjects scoring 15.6 ± 4.2, 15.6 ± 3.8, and 15.4 ± 

4.2 at baseline, three months, and six months, respectively, out of a possible 25.  Due to the small 

sample size, there may have been a lack of power to yield significant associations between 

measures of self-efficacy and other variables. The small and non-significant changes in scores on 

these questionnaires throughout the measurement period do however suggest good reliability of 

both questionnaires.   

Furthermore, the validity of the PASE with the ROTC population is likely questionable 

due to the mandatory nature of exercise.  Other measures of physical activity-related self-

efficacy may need to be developed for groups where there is no choice whether to participate in 

physical activity, much less the amount, type or duration.  Also, with regard to using the WEL in 



42 
 

normal weight populations, it may have been beneficial to inquire if subjects were trying alter 

body composition or weight, or restricting energy intake for purposes of weight control.  If 

individuals are not trying to lose weight or body fat, resisting food under any domain measured 

by the WEL may not be an issue, and therefore the WEL may not be the most appropriate 

measure for self-efficacy. 

Other Considerations 

The measurement period for this study spanned a holiday period (Winter break, mid-

December to early January), during which time resident halls are closed and the living 

environment changes for the student participants.  Studies have shown that holiday periods are 

associated with weight and body composition changes, and thus follow-up measures, which were 

performed from Late February through March, may have been influenced by this holiday period.  

Hull et al. (Hull et al., 2007) found that during the holiday season there were unfavorable 

changes in body composition in female college students.  Body composition was measured prior 

to Thanksgiving break, and then upon return for the spring semester within ten days of New 

Year’s Day.  Percent body fat and fat mass significantly increased during this time period, but 

fat-free mass remained the same.  A similar phenomenon was also observed over summer break 

(Hull, Hester, & Fields, 2006), when freshman subjects returned for their sophomore year.  Only 

small changes in weight (0.1 kg) were observed, however, but gains were observed for body fat 

percent, and fat free mass decreased by 1.5 kg.  The authors did not speculate on mechanisms for 

the body composition changes in either of the above studies, and no assessments of physical 

activity were performed, but increases in fat coupled with decreases in fat free mass suggest the 

possibility of decreased physical activity over these holiday periods.  Additionally, PT is not 

conducted by the ROTC department during this approximate three-week period, and cadets must 

be self-motivated to continue exercise.  The majority of cadets’ physical activity was PT, and it 

can be speculated that a cessation of PT may have resulted in positive energy balance, and 

contributed to unfavorable body composition changes.  In contrast, High Active students may 

have maintained their high levels of exercise. 

Obtaining sufficient subject numbers was problematic, especially given the need to 

recruit within the first few weeks of the freshman semester, to get accurate baseline measures. To 

obtain larger sample sizes, sampling over multiple years should also be considered, such as was 

done by Levitsky and colleagues (Levitsky et al., 2006). 
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Summary and Conclusions 

The DoD CBE equation estimate of percent body fat was highly correlated with percent 

body fat, fat mass, and android fat by DXA, thus indicating it is an effective and appropriate field 

measure of body composition, as well as providing useful information with regard to a soldier’s 

risk for CVD.  Typical ROTC PT was not sufficient to maintain weight or prevent unfavorable 

body composition changes.  Recommendations by AHA and ACSM are 60 to 90 minutes of 

vigorous or moderate activity on most days of the week, suggesting that if PT is the only 

physical activity in which cadets engage, it should be longer in duration or conducted on more 

days per week to be effective as the sole method to prevent unfavorable body composition 

changes.  Cadets should be encouraged to maintain high levels of activity in addition to the 

required PT to prevent gains in fat mass.  When soldiers do not meet body fat standards and are 

placed on the AWCP, they are required to participate in special population PT, which is typically 

conducted five days per week, as opposed to the typical three day per week PT conducted by the 

soldiers assigned unit.  In effect, special population PT should meet requirements of physical 

activity needed to elicit weight loss in overfat soldiers.     

Despite no significant associations between change in fat mass and physical activity as 

assessed by the GLTEQ, general student population participants were classified as High or Low 

Active based upon their activity level alone, and there was a significant main effect of group for 

fat mass change, even when controlling for height, activity (GLTEQ), fitness level (VO2 max), 

and relative energy intake (kcal/kg).  While energy intake or change in energy intake did not 

appear to be a factor associated with unfavorable body composition changes in this study, it is 

still an important factor in maintaining the energy balance equation, and energy intake should be 

adjusted with respect to an individual’s level of activity, including alcohol consumption. 

Many variables have been identified as associated with weight gain and specifically 

weight gain in entering-university students, and this study attempted to control for as many was 

realistic, especially variables identified as having an impact on weight changes, such as smoking 

and on-campus residency.  This study also attempted to add to the current knowledge base by 

focusing on only male subjects, and by quantifying weight changes as fat, lean, and bone, and by 

including measures of weight and exercise-related self-efficacy.  Additionally, no studies have 

examined ROTC cadets during the freshman year, who are required to participate in physical 

fitness training, and at a level recommended to maintain weight. 
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Future Research 

As the CBE only utilizes two circumference sites, and while CBE has been shown to be 

an accurate predictor of body fat compared to DXA, what remains to be seen is do CBE predict 

changes in body fat correctly, as fat mass lost from the neck area will likely impact overall body 

fat calculations.  The question that needs to be answered is during weight loss, is fat lost 

proportionally from both abdomen and neck areas (the two circumference sites measured), and if 

not, are CBE still appropriate for measuring a soldier’s success at weight loss.  It must be noted 

that once a soldier exceed body fat standards and is placed on the AWCP, body fat and body fat 

alone will remove the soldier from the program and lift all flags, and disproportionate fat losses 

may alter the effectiveness of the DoD equations to estimate body fat.  

Many considerations to improve the quality of research unfortunately come at the 

expense of added burden to the study participants.  Future research should, however, consider 

measuring activity levels more objectively.  While this study used a validated assessment of 

physical activity, the use of accelerometers, when available, may provide more valuable data 

with regard to actual physical activity.  Also, although all subjects maintained class loads 

between 15 and 19 credit hours, the additional activities required of ROTC cadets may have 

further limited time for leisure-time exercise or physical activity.  Assessing and quantifying all 

forms of physical activity, such as leisure, recreational sports, and occupational activity, as well 

as the type of activity (i.e., resistance, aerobic, flexibility) may give a better overall picture of 

activity.  Assessing diet intake for a longer duration may provide a more accurate picture of 

intake, or perhaps validating food records with other assessments of usual intake, such as FFQ, 

which can be quickly administered to participants.  Full assessment of body composition should 

always be included, as pinpointing specific tissue changes provide more information, especially 

with regard to fat tissue distribution, as this factor is important in identifying risk for 

cardiovascular and metabolic diseases.  With its small error of variation, decreased scanning 

times, regional assessment of fat, bone, and lean tissue components, and low participant burden, 

DXA is an ideal choice for longitudinal studies, when available.  Furthermore, testing 

interventions which target self-efficacy, may affect body composition changes, as improvements 

in self-efficacy have been demonstrated to improve success at weight loss efforts, and may 

therefore also enhance weight maintenance or facilitate favorable body composition changes. 
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College Freshmen Men needed for Study of Body 

Composition, Nutrition, and Fitness Level 

The Department of Nutrition, Food and Exercise Sciences would like to invite first

semester male freshmen, between the ages of 18 and 24, to participate in a research 

study that will examine the relationships between body composition (body fat and lean 

mass), nutritional intake, and fitness level. We are looking for individuals that are 

physically active (i.e., participate in weight training and/or aerobic exercise, or even 

recreational sports) as well as individuals who do not exercise. 

You are needed as early as possible in the fall semester. Questionnaires and 

measurement of body composition (fat and lean tissue) will take approximately 1 hour at 

the beginning of the study, and an additional 1 hour in early spring semester. You can 

earn as much as $20 for participation, as a well as complete body composition analysis, 

and nutrition assessment by a registered dietitian. 

If you are interested in learning your percent body fat and nutrition intake, please call 

850-210-2843 or e-mail FSUbodycompstudy@yahoo.com 
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Office of the Vice President For Research 

Human Subjects Committee 

Tallahassee, Florida 32306-2742 

(850) 644-8673 · FAX (850) 644-4392 

RE-APPROVAL MEMORANDUM 

Date: 8/22/2008 

To: Aaron Crombie 

Address: 9127 Foxwood Drive South, Tallahassee, FL 32309 

Dept.: NUTRITION FOOD AND MOVEMENT SCIENCES 

From: Thomas L. Jacobson, Chair 

Re: Re-approval of Use of Human subjects in Research 

Body Composition, Nutrition Status, and Fitness Level in Young Adult Men 

Your request to continue the research project listed above involving human subjects 

has been approved by the Human Subjects Committee. If your project has not been 

completed by 8/19/2009, you are must request renewed approval by the 

Committee. 

If you submitted a proposed consent form with your renewal request, the approved 

stamped consent form is attached to this re-approval notice. Only the stamped 

version of the consent form may be used in recruiting of research subjects. You are 

reminded that any change in protocol for this project must be reviewed and 

approved by the Committee prior to implementation of the proposed change in the 

protocol. A protocol change/amendment form is required to be submitted for 

approval by the Committee. In addition, federal regulations require that the 

Principal Investigator promptly report in writing, any unanticipated problems or 

adverse events involving risks to research subjects or others. 

By copy of this memorandum, the Chair of your department and/or your major 

professor are reminded of their responsibility for being informed concerning 

research projects involving human subjects in their department. They are advised 

to review the protocols as often as necessary to insure that the project is being 

conducted in compliance with our institution and with DHHS regulations. 

Cc: Jasminka Ilich-Ernst, Advisor 

HSC No. 2008.1635 
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Body Composition, Nutrition Status, and Fitness Level in Young Adult Men 

CONSENT FORM FOR PARTICIPATION IN A RESEARCH PROJECf 

Florida State ·Univea·sity 

Principal Investigator· Jasminka nich-Ernst, PhD, RD 

Student Investigator: Aaron P. Crombie, MS, RD 

Study Title: Body Composition, Nutrition Status, and Fitness Level in Young Adult Men 

Invitation to Participate: You are invited to participate in a clinical research study that will 

evaluate two methods for body composition analysis and its relationship with overall nutrition 

and fitness level assessment in young adult men (ages 18-24 years) during their first semester of 

college. 

ｾＭ The purpose of the study is to evaluate the relationship between measures of overall 

and abdominal body composition (amount of fat and lean mass), diet intake, and overall fitness 

level as measured by the Army Physical Fitness Test (APFT) You will be placed into one of 

three groups: ROTC students, physically active students, and sedentary students, and then 

randomly assigned into one of two sub-groups which will receive two different nutrition 

education sessions 

Description ofProcedures: The study will last approximately four months (Fall semester 2007, 

September through December), and will include initial and post study measurements. At the onset 

of the study, you will complete questionnaires about your past and present medical history, past 

and present physical activity, past and present caffeine, tobacco, and alcohol consumption, use of 

medications and dietary supplements. These questionnaires will screen you for participation in 

the study. You will not be able to participate in the study if your past medical history is 

significant for cardiovascular disease, hypertension, diabetes, hypo- or hyperthyroidism, or lower 

back pain, or if you currently take medications that are known to affect weight. 

If accepted into the study, the following measurements will be taken: 

1. You will complete three-day diet records to provide the investigator information on 

amounts and types of food and beverages consumed on two representative weekdays and 

one representative weekend day You will complete one-week activity records, providing 

information on type and duration of physical activity engaged in during that week. The 

diet and activity records will be collected two times at the beginning and end of the study 

(semester) 

2. Measurement of height, weight, hip and waist circumference, and blood pressure will be 

taken at the beginning and end of the study. 

3. Your fitness level will be tested using the US. Army Physical Fitness Test, which 

includes two minutes of push-ups, two minutes of sit-ups, and a timed two-mile run. 

During these tests you will be encouraged to work at a high level of intensity, and at any 

time you may terminate the test for any reason. The physical fitness test will take 

approximately 30 minutes 

4. You will be asked to view one of two nutrition education presentations at the beginning 

I 
FSU Human Subjects Committee Approved 8/22/2008. Void after 8/19/2009 HSC# 2008.1635 
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of the study You will be asked to view ｴｨｾ＠ presentation at your own pace, and will be 

given a summary of the presentation in handout form to take with you. 

5 Your body composition and bone mineral density by DXA (dual energy X-ray 

absorptiometry) will be performed at the beginning and end of the study 

6 You will be asked to provide two samples of saliva (< I tsp) to measure cortisol levels. 

This sample will need to be taken by 8.00am (to coincide with the nonnal peak of 

cortisol) and brought to the lab You will be provided with a salivette to collect the 

sample. 

7. The total amount of time committed to the study will be as follows: 

(a) Initial visit ( 1.5 hours) for height, weight, hip and waist circumference, explanation of 

dietary and activity records, measurement of body composition, and viewing of 

nutrition education presentation. 

(b) The Army physical fitness test will require approximately 30 minutes 

(c) Final visit (I hour) for heigRt, weight, hip and waist circumference, explanation of 

dietary and activity records, and measurement of body composition 

Risks and Inconveniences: There are no known risks associated with the nutrition education 

presentations. The DXA will expose you to a small amount of radiation. Any amount of 

radiation, no matter how low, may cause abnormal changes in the cells. However, the body 

continuously repairs these changes and the amount of radiation is very low in this study. The 

amount of radiation received at each visit is comparable to the amount which is received from 

the cosmic radiation while flying in an airplane (for example from New York to San Francisco) 

The radiation received over the duration of the study will be minimal and about 8% of the 

maximal allowed environmental dose for one year. The fitness test may induce some 

complications, which include, but are not limited to, fainting, abnormal blood pressure response, 

irregular heartbeat, and very rare instances of heart attack. Every effort will be made to 

minimize the risk of these complications by the preliminary screening and by continuous 

observations during the test Given Florida' s climate, there is a risk of heat illness associated 

with exercise, and being fully hydrated prior to taking the fitness test will greatly reduce the risk 

of heat-related illness. Therefore you should consume sufficient fluids prior to fitness testing to 

ensure an adequate state of hydration You will also be responsible for monitoring your own 

condition throughout this fitness test, and should any unusual symptoms occur, including, but not 

limited to: chest discomfort, nausea, difficulty in breathing, and joint or muscle injury, you will 

cease participation and inform the test administrator of the symptoms 

Benefits 

There will be several benefits to the participants of the study: 

• Individualized diet assessment and information. 

• Individualized fitness assessment. 

• Individualized body composition assessment and bone mineral density 

Economic Considerations 

2 
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• There will be no charge for participation in the study. Results and interpretation of body 

composition, diet assessment and fitness level will be provided. 

ｾＮｑｮｴｩ､･ｮｴｩ｡ｬｩｴｹ＠

All information about you and your participation in this study will be confidential to the 

extent allowed by law and your file will be kept private in the locked file cabinets for the next I 0 

years, in the space designated by College, after which time the files will be destroyed. A code 

number will be used to refer to the participants and participant names will not appear in any 

publication Once all data are analyzed, participant linkage to their respective codes will be 

destroyed 

ln Case of Injury 

ln case of an injury, first aid will be provided by the laboratory personnel working on the 

research project. Any other treatment or care will be provided at your expense. 

Vol\lntary Participation 

You do not have to be in this study if you do not want to. If you agree to be in the study, but 

later change your mind, you may drop out at any time without penalty or loss of any benefits to 

which you are otherwise entitled. 

Questions 

Take as long as you like before you make a decision We will answer any questions you 

have about this study If you have further questions about this study or a research-related 

problem, you may contact the principal investigator (Jasminka Ilich-Ernst, 850-645-7177) or the 

student investigator (Aaron P . Crombie, 850-210-2843, 850-877-51 OJ). lf you have any 

questions concerning your rights as a research subject, you may contact the chair of the Human 

Subjects committee, Institutional Review Board (lRB). through the Office of the Vice President 

for Research, at (850) 644-8633. An fRB is a group of people that reviews research studies and 

protects the rights of individuals involved in research 

Authorization: 

I have read this form and decided that I, ---,..------=-------- agree to 
(type name of subject) 

participate in the projed described above. Its general purposes, the particulars of 
involvement and possible hazards and inconveniences have been explained to my 

satisfaction. I understand that I may withdraw my consent and discontinue participation at 

any time without penalty or loss of benefits to which I may otherwise be entitled. In 
signing this consent form, I am not waiving my legal claims, rights or remedies. My 

signature also indicates that I have received a copy of this consent form. 

Signature: ---------------
Date: _________ _ 

S1[(110h1re of PI or Person Obtainmg CmiSenl Phone:---------

3 

FSU Human Subjects Committee Approved 8/22/2008. Void after 8/19/2009. HSC# 2008 1635 



52 
 

APPENDIX C 

 

PHYSICAL ACTIVITY READINESS QUESTIONNAIRE 



53 
 

Body Composition, Nutrition Status, and Fitness Level in Young Adult Men 

Physical Acth•ity Readiness Questionnaire (PAR-Q) 

For most people, physical activity should not po'se any problems or hazard. This P AR-Q has 

been designed to identify the small number of adults for whom physical activity might be 

inappropriate or those who should have medical advice concerning the type of activity m ost 

suitable for them. 

Common sense is your best guide in answering these few questions. Please read the following 

questions carefully and check YES or NO opposite the question if it applies to you. If yes, 

please explain. 

1. Has your doctor ever told you that you have heart trouble? 

Yes, 

2. Do you frequently have pains in your heart and chest? 

Yes, 

3. Do you often feel faint or have spells of severe dizziness? 

Yes, 

4. Has a doctor ever told you that your blood pressure was too high? 

Yes, 

5. Has your doctor ever told you that you have a bone or joint problem(s), 

such as arthritis that has been aggravated by exercise, or might be made 

worse with exercise? 

Yes, 

6. Is there any physical reason, not mentioned here, why you should not 

have fitness testing even if you wanted to? 

Yes, 

7. Do you suffer from any problems of the lower back, such as chronic pain, 

or numbness? 

Yes, 

8. Are you currently taking any medications? If YES, please specify. 

Yes, 

9. Do you currently have a disability? If YES, please specify. 

Yes, 

If you answered NO to all questions above, it gives a general indication that you may participate 

in physical and aerobic fitness activities and/or fitness evaluation testing. The fact that you 

answered NO to the above questions, is no guarantee that you will have a normal response to 

exercise. If you answered Yes to any of the above questions, then you may need written 

permission from a physician before participating in physical fitness evaluation testing in this 

study. 

Print Name Signature Date 
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ID: ________ _ 

Date: ________ _ 

I . Do you smoke? YES ___ _ NO _____ _ 

2. If YES, How old were you when you first started smoking cigarettes regularly (at least I cigarette every day for 30 

days) cars 

3. During the past 30 days, on the days you smoked, ho\v many c1garcttes d1d you smoke? 

___ Less than I cigarette per day ___ I cigarette per day ____ c.1garcttes per day 

4 If you DO NOT smoke presently, d1d you ever smoke? YES __ NO ____ _ 

5. How long have you smoked regularly? (at least I cigarette every day for 30 days) __ years 

6. Dunng the time when you smoked, how many cigarettes did you smoke per day? 

___ Less than I cigarette per day ___ I cigarette per day ___ cigarettes per day 

Hov\ often do you usually have an alcoholic drink of any kind') 

Every day 

Almost every day 

3-4 times a v..eek 

1-2 times a week 

About once every 2 weeks 

About once a month 

Less than once a month 

I do not drink 

2. How many drinks do you have on average when you dnnk? -------

Glasses of wme ___ _ beer ____ hard liquor ___ _ 

I drink= 5 oz wine or 12 oz beer or 1.5 oz spirits 

3. Have you ever drunk heavily on a regular basis? ____ _ 

4. How long ago d1d you stop drinking heavily on a regular basis?---- ----
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Subject number:. _______ _ 

Date:. ___________ _ 

Anthropometries: 

Height (em): ____ _ 

Weight (kg): ____ _ 

BMI: _____ _ 

arcumferences: 

Waist (em):. _____ _ 

Neck (em):------

Hip (em): _____ _ WHR:. ___ _ 

Abdomen (em):------

Percent body fat (CBE):. ___ _ 

Percent body fat (DXA):. ___ _ 

Fitness measures: 

Resting BP:. _______ _ 

Resting heart rate: ____ _ 

APFT: 

Push-ups (raw): _____ Push-ups (score): _____ _ 

Sit-ups (raw): Sit-ups (score):-------

Run (raw): Run (score):--------

WEL 

WEll 

WEL2 

WEL3 

WEL4 

WELS 

PASE 

Godin 



58 
 

APPENDIX F 

 

WEIGHT EFFICACY LIFESTYLE QUESTIONNAIRE 
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Weight Efficacy and Lifestyle Questionnaire 

Circle the response that best indicates how confident you are in each of tbe following situations. 

0 ----------------------5--------------------9 
Not at all confident Moderately confident Extremely confident 

1) I can resist catmg when 1 am anxious (nervous) 0 2 3 4 5 6 7 8 9 

2) I can resist eating when I am depressed (or dov.n) 0 2 3 4 5 6 7 8 9 

3) I can resist eating when I am angry (or irritable) 0 2 3 4 5 6 7 8 9 

4) I can resist eatmg when I have experienced failure 0 2 3 4 5 6 7 8 9 

5) I can control my eating on the weekends 0 2 3 4 5 6 7 8 9 

6) I can resist eating when there are many different kinds of 
0 2 3 4 5 6 7 8 9 

food available 

7) I can resist eating when I am at a party 0 2 3 4 5 6 7 8 9 

8) I can restst eating even when high-calorie foods are available 0 2 3 4 5 6 7 8 9 

9) I can resist eatmg when I have to say "no" to others 0 2 3 4 5 6 7 8 9 

10) I can resist catmg when I feel it is impolite to refuse a second 
0 2 3 4 5 6 7 8 9 

helpmg 

It) I can resist eating when others are pressuring me to cat 0 2 3 4 5 6 7 8 9 

12) I can resist eating when others will be upset that J don't eat 0 2 3 4 5 6 7 8 9 

13) I can resist eating when I feel physically run dow-n 0 2 3 4 5 6 7 8 9 

14) I can resist eating when I have a headache 0 2 3 4 5 6 7 8 9 

15) I can resist eating when I am in pain 0 2 3 4 5 6 7 8 9 

16) I can restst eating when I feel uncomfortable 0 2 3 4 5 6 7 8 9 

17) I can resist eating when I am watching TV 0 2 3 4 5 6 7 8 9 

18) I can resist eating ｜ｾｨ･ｮ＠ I am reading 0 2 3 4 5 6 7 8 9 

19) I can resist cati ng just before I go to bed 0 2 3 4 5 6 7 8 9 

20) I can resist eating when l am happy 0 2 3 4 5 6 7 8 9 



60 
 

APPENDIX G 

 

PHYSICAL ACTIVITY SELF-EFFICACY QUESTIONNAIRE 
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Physical Activity Self-Efficacy 

Circle the response that best indicates how confident you are that you would exercise in each of the 
following situations. 

1 = Not at all Confident 

2 = Slightly Confident 

3 = Moderately Confident 

4 = Very Confident 

5 = Extremely Confident 

I) When I am tired. 2 3 4 5 

2) When I am in a bad mood. 2 3 4 5 

3) When I feel I don't have time. 2 3 4 5 

4) When I am on vacation. 2 3 4 5 

5) When it is raining or other bad weather. 2 3 4 5 
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GODIN LEISURE-TIME EXERCISE QUESTIONNAIRE 
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Godin Liesure-Time Exercise Questionnaire 

1. Considering a 7-day period (a week), how many times on the average do you do the following 

kinds of exercise for more than 15 minutes during your free time (write on each line the 

appropriate number). 

a) STRENUOUS EXERCISE 

(HEART BEATS RAPIDLY) 

(i.e. running, jogging, hockey, football, soccer, 

squash, basketball, cross country skiing, judo, 

roller skating, vigorous swimming, 

vigororus long distance bicycling) 

b) MODERATE EXERCISE 

(NOT EXHAUSTING) 

(i.e. fast walking, baseball, tennis, easy bicycling, 

volleyball, badminton, easy swimming, alpine skiing, 

popular and folk dancing) 

c) MILD EXERCISE 

(NOT EXHAUSTING) 

(i.e. yoga, archery, fishing from river bank, bowling, 

Horseshoes, golf, snow-mobiling, easy walking) 

popular and folk dancing) 

Times Per 

Week 

2. Considering a 7-day period (a week), during your leisure-time, how often do you engage in 

any regular activity long enough to work up a sweat (heart beats rapidly)? 

OFTEN SOMETIMES NEVER/BARELY 

0 0 0 
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FSU 
Name: ____________ _ 

Body Composition Study 
ID __________________ __ 

Date: _________ _ 

Choose three typical days (2 week and 1 weekend day)- NOT necessarily consecutive. Try to eat 

the way you usually do while you are keeping the food record. Please follow the instructions 

below as carefully as you can. If you have questions, please call: 1-866-282-1283 

INSTRUCTIONS FOR COMPLETING THE FOOD RECORD: 

I. Record all the food you eat or drink for each day you select. Most people find it helpful to 

do this as soon after the meal or snack as they can. 

2. Write only 1 food item on a line. 

Describe the tvpe offood eaten as clearly as you can. Use the samples provided on page 3 as a guide. 

List ingredients to help describe any unusual casserole or salad Indicate whether the food is canned 

fresh, frozen or diet. List the brand manes of foods if you know them. 

3. Describe the amounts offood you eat and drink as clearly as you can. Use the following 

examples as a guide. 

Liquid -List as *cup, parts of cups, or fluid ounces - lcup = 8 oz 

Meat, fish, cheese, egg- List in ounces, by number, or size. SpecifY if the amount 

given is in cooked or raw weight. 

Example: Chicken drumstick 

Lean ground beef patty 

Cheddar cheese 

Baked, no skin 

Broiled 

Kraft 

1 medium 

V. lb, raw 

1 slice (4"X3XI/8") 

Fruits- List as *cup, parts of cups, or by number-- lcup = 8 oz Include the size 

(diameter and/or length) of fresh fruits. 

Example: Banana l small (6 in. long) 

Vegetables- List as •cup, parts of cups, or by number. lcup = 8 oz 

Example: Green Beans DelMonte 

Bread, Rolls, Crackers -- List by number or size. 

Example: Whole wheat bread 

Triscuits 

WonderBread 

Nabisco 

1 slice 

4 

Cereal, Rice, Noodles, Potato -List by cups, parts of cups, or number lcup=8oz 
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Example: Spaghetti Cooked I cup 

Pancakes, Waffles- List by number or size. 

Example: Betty Crocker Buttermilk Mix 2 (5" diameter) 

Fats 
Margarine, butter-- List by teaspoons, tablespoons, or pats. 

Salad dressing, cream, cooking oil, gravy - List by teaspoons, tablespoons, or pats 

Bacon, sausage -- list by number of slices or links. 

Sweets: 
Jam, jelly, honey, sugar, syrup -- list by teaspoons, tablespoons. 

Candy --list number and size of bar or pieces. 

Desserts: 
Jell-0, puddings, ice cream --List as cups or parts of cups. 

Cookies -- list by number and size. 

Pie, cake --list by number and size (length and width at longest end). 

Example: Cookie, choc. Chip 

Strawberry ice cream cone 

Chocolate cake with 

chocolate icing 

Mrs. Fields 

Hagen Daze 

Homemade 

I (2 W' diam.) 

J scoop, sugar cone 

1/10 of9 "layer cake 

4. Describe how the food was prepared For example: baked, broiled, fired, raw, scrambled or 

other. Include butter, margarine, oil, sauces, dressings, gravies, dessert topping added in 

cooking or at the table. 

5. Eating out: Give the name of the restaurant so that we may call for more information if 

necessary. Describe the food items eaten as carefully as you can. 

Example: Pizza Hut Pizza, Sausage & cheese, 1 slice of medium 4"X6" 

McDonald ' s Quarterpounder with cheese. 

6. Remember to list everything you eat or drink including gum, cough drops, pickles, catsup, 

and tartar sauce. 

7. If you take a vitamin-mineral supplement please write down how much you take and the 

brand name (or bring the package label with you to your appointment), 
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SAMPLE OF FOOD RECORD 

DATE KIND OF FOOD HOW PREPARED OR BRAND NAME AMOUNT OR SIZE OF 

SERVING 

7: 30am Cheerios Kelloggs I cup 

2%milk Lucerne 12ounce 

Banana Y2 small 

12:00 pm Turkey Sandwich 

Bread Orowheat Wheatberry 2 slices 

Turkey Breast Hormel 3 slices 

Diet Mayonnaise Kraft I tbsp 

Lettuce I leaf 

Tomato 2 slices 

Fruit roll Grape flavor 1 ounce (wrapper provided) 

Apple juice lbox( oz) 

3"45 p.m String cheese Lucerne 1 1h ounce 

Tab 12 ounces 

Com chips Frito-Lay 1 pkg. (I 1;2 oz) 

6.30p.m Spaghetti Mom' s I cup (cooked) 

Tomato meat sauce 3!. cup 

String beans Standby 1/3 cup 

Lettuce Iceberg I cup 

Tomato 1;2 small 

French dressing Kraft diet I tbsp 

2%Milk Lucerne I cup 

8: 30p.m. Ice cream Lucerne, Strawberry 1;2 CUIJ 
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DATE KIND OF FOOD HOW PREPARED OR BRAND NAME AMOUNT OR SIZE OF 

SERVING 
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