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ABSTRACT 
 
 

Since many adolescents experience the transition to young adulthood in 
college, the university health environment could play a significant role in 
addressing the current rise in chronic disease and obesity epidemic.  The 
University Health Index for Nutrition and Physical Activity (UHI) tool, guided by 
the Center for Disease Control and Prevention (CDC) K-12 School Health Index, 
was developed to evaluate the associations between the university health 
environment and student health outcomes related to nutrition, physical activity, and 
weight.  

Several studies were conducted to examine what university characteristics 
are most strongly associated with college student health habits related to weight, 
nutrition, and physical activity behaviors.  These studies culminated in a study to 
develop and validate the UHI.  A request soliciting participation in the completion 
of the UHI was posted on the American College Health Association (ACHA) 
listserve.  The final dataset used for analysis included 13 universities (N = 19) with 
a total of 9,460 National College Health Assessment (NCHA) student participants.  
Data were analyzed using Mixed-effects REML regression model adjusting for 
clustering effects, with statistical significance set at p < 0.05 and trends set a p < 
0.10.  Data were analyzed to determine associations between the total UHI score, 
individual module scores, and individual components of each module with student 
outcomes from the NCHA data (fruit/vegetable intake per day, days per week of 
aerobic and strength physical activity, and body mass index: BMI; kg/m2 
calculated from self-reported height and weight).   
  Total UHI score was not significantly associated with outcome variables 
related to BMI, nutrition, or physical activity.  The total health promotion module, 
however, was associated with vigorous physical activity (coefficient = 0.095; SE = 
0.048; p = 0.046) and the built environment was associated with moderate physical 
activity (coefficient = 0.029; SE = 0.017; p = 0.096) and with high fruit and 
vegetable intake (coefficient = 0.021; SE = 0.011; p = 0.061).  Individual questions 
related to recreational sports and fitness and nutrition and/or weight management 
counseling were associated with outcome variables as well.  Measures for physical 
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activity are better developed than for nutrition as there was only one nutrition 
question available with limited utility in terms of data analysis to test the UHI.   
 Studying the university health environment and college students’ health 
habits related to weight, nutrition, and physical activity is multifaceted and 
challenging. Unlike the K-12 school system, there is not a central university entity 
with jurisdiction over health-related student issues.  Instead, health-related student 
issues and services are the responsibility of a variety of departments at a university 
and it is difficult to realize the complete university health environment.  Results of 
this research can be used to refine future versions of the UHI and to continue to 
investigate the university characteristics that are most strongly associated with 
specific student health behaviors and outcomes related to nutrition, physical 
activity, and weight. 
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CHAPTER 1 

Introduction 

Background  

The cost and prevalence of chronic disease and obesity  

 Overall health care costs are expected to increase by 25% by 2030 primarily because of 

chronic disease and obesity.1,2 More than one-third of U.S. adults were obese in 2005-2006 

(33.3% of men and 35.3% of women) and the Healthy People 2010 objective to decrease the 

obesity prevalence to less than 15% has not been met for men or women of any age.3 Although 

the most recent National Health and Nutrition Examination Survey (NHANES) indicates that 

there was no significant change in obesity prevalence between 2003-2004 and 2005-2006 for 

either men or women, the data do indicate that the entire adult population is heavier, and the 

heaviest have become much heavier since 1980.3  

Optimal nutrition and adequate physical activity prevent weight gain and chronic disease  

 Optimal nutrition and adequate physical activity have been shown to prevent weight gain 

and decrease risk of chronic disease.4-10 Limiting the consumption of foods that are energy dense 

and high in saturated fat and sugar while consuming foods that are nutrient dense and high in 

fiber, such as whole grains and fruits and vegetables may reduce the risk of obesity and chronic 

disease5-7,9,11-13  However, only 33% of U.S. adults eat the recommended servings of fruits and 

less than 27% consume the recommended serving of vegetables each day.14  In addition, only 

one-third of adults reported getting the recommended amount of leisure-time physical activity 

and about one-fifth of adults reported participating in strength training at least twice a week.15  
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 Health habits associated with diet, physical activity and weight are difficult to change 

once in place and the emphasis should be on preventing poor health habits before they begin.16,17  

Late adolescence and young adulthood is a critical time to intervene and set positive health 

habits.  

The importance of late adolescence and young adulthood in the university setting  

 Late adolescence and young adulthood is a period of life that offers considerable 

opportunity for behavior exploration and identity formation.18 There is a significant increase in 

health risk behaviors during this time that may be related to the leading causes of chronic 

disease.19-21  As adolescents transition into young adulthood, they are more likely to eat fast food, 

get no exercise, and be obese than when they were adolescents.19  Habits that develop in late 

adolescence persist into later adulthood.18,22,23  Colleges and universities are an ideal setting to 

promote positive health behaviors, as it was estimated that about half (49 percent) of 18- and 19-

year-olds were enrolled in college in 200524 and that there is an unparalleled increase in the 

prevalence of overweight in American adolescents in both the low- and high-socioeconomic 

groups.25  It is imperative to assist young adults in the establishment of adequate physical activity 

and proper nutritional habits during this period of exploration and transition into adulthood. 

Since many adolescents experience the transition to young adulthood in college, the university 

environment could play a significant role in addressing the current rise in chronic disease and 

obesity epidemic in the U.S. 

University health environment  

 The American College Health Association (ACHA) – Healthy Campus 2010 highlights 

the importance of student health in view of the fact that college students are our future leaders 

and policy makers.26  Healthy Campus 2010 includes physical activity and overweight/obesity as 
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the top two leading public health indicators. These indicators represent the leading health issues 

and are adapted from Healthy People 2010 which reflect the major health concerns in the United 

States at the beginning of the 21st century.26  It is important to ensure that students are provided 

with an environment conducive to maximizing positive health choices. Universities have an 

opportunity to incorporate education, university health promotion programs and university 

policies to build a supportive environment that promotes optimal nutrition and adequate physical 

activity to meet the unique health needs of late adolescence and young adulthood. However, it is 

unclear how specific university characteristics can influence and support positive student health 

behaviors related to nutrition and physical activity.  

Health risk surveys for colleges and universities  

 Although chronic disease and obesity are preventable and health habits are largely 

established between adolescence and adulthood, nationally representative research has not 

comprehensively followed this age group. Oftentimes this age group is separated and clustered 

into a childhood or adult subgroup for research, reporting and intervention efforts. The National 

Health and Nutrition Examination Survey (NHANES) and the Framingham Heart Study are two 

examples of ongoing research that combine the components of physical activity, nutrition and 

weight, but it is unclear how the late adolescence and young adulthood subgroups have been 

compared and categorized over time. In the NHANES surveys, late adolescence is bundled as 

children and adolescents (12–19 years of age) and young adulthood is often reported with 

general adulthood (20–39 years of age).27,28  In the Framingham Heart Study subjects are 

between the ages of 30 and 62.29,30  The Youth Risk Behavior Surveillance Survey (YRBSS) and 

the School Health Index (SHI) are examples that target 9th – 12th grade students and 

elementary/high schools respectively.31,32  The ages between 18–25 years of age are not 



4 
 

identified as a group and therefore their health status and health progression is not being 

followed clearly. This age group may be missing opportunities for evaluation and intervention.  

Currently there is no available tool to measure the diet patterns, physical activity, weight and 

personal wellness in students enrolled in higher education.  

 There are no known studies nor are there tools available to investigate the relationship 

between university characteristics and students’ health behaviors related to physical activity, 

nutrition, and weight. Two surveys have touched on health risk behaviors in higher education; 

The National College Health Risk Behavior Survey (NCHRBS) and the National College Health 

Assessment (NCHA). The Center for Disease Control and Prevention (CDC) completed one 

NCHRBS survey in 1995, but there are no plans for conducting another survey in the near 

future.31  The NCHA is a bi-yearly survey that started in the spring of 2000 and like the 

NCHRBS, there are limited survey questions (3-5 questions) that relate to physical activity and 

nutritional habits.33  The NCHA does not provide nationally representative data because it is 

completed voluntarily at the discretion of individual universities that are usually members of the 

American College Health Association (ACHA).  

Aims and Objectives 

 The overarching hypothesis was that a strong university commitment to nutrition and 

physical activity will be associated with positive health outcomes related to nutrition, physical 

activity, and weight.  The main purpose was to develop and validate the first tool to assess the 

health environment for late adolescence and young adulthood in higher education and determine 

what university characteristics are most strongly associated with student health behaviors related 

to nutrition, physical activity, and body mass index (BMI). 

Specific objectives include: 
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Student Focused Studies: 

Chapter 3:  Body Weight, Body Mass Index and Blood Pressure Changes in College Students 

Over Four Years 

 To document 4-year changes in body weight, body mass index (BMI) and blood pressure 

in college students.   

Chapter 4:  Associations between perceived university environment and physical activity in 

college students 

 To identify potential associations between the perceived university environment, the 

physical university environment, and student physical activity behaviors.  

University Focused Studies: 

Chapter 5:  University Characteristics Associated with Diet, Physical Activity, and Weight 

Variables from the National College Health Assessment 

 To determine which university characteristics may be associated with college student 

health behaviors related to weight gain and obesity. 

Chapter 6:  UHI Study 

 To develop and validate the first tool to assess the health environment for late 

adolescence and young adulthood in higher education, guided by the Center for Disease Control 

and Prevention (CDC) K-12 School Health Index.  
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Chapter 2 

Literature Review 

Abstract 

 College students do not appear to be meeting the current recommendations for nutrition 

and physical activity which may be contributing to unhealthy weight gain in college and may be 

establishing poor health habits that will carry into adulthood. The transition between adolescence 

and young adulthood is the time period for the most rapid weight gain and increased risk of 

development of obesity. Health habits associated with diet, physical activity and weight are 

difficult to change once in place and the emphasis should be on preventing poor health habits 

before they begin.  Colleges and universities are an ideal setting to promote positive health 

behaviors in late adolescence and young adulthood.  A synthesis of the literature was conducted 

to review the current understanding of health habits among college students related to weight, 

nutrition and physical activity.  Gaps are identified in current knowledge regarding the potential 

influence of the university health environment on student health behaviors. 

Introduction and Purpose 

 Chronic disease and obesity are the leading causes of death and the leading healthcare 

expenditures in the United States (U.S.).1,2  Although chronic disease and obesity are largely 

preventable through lifestyle choices such as diet and physical activity, the majority of the U.S. 

population does not have positive health habits.3  Health habits associated with diet, physical 

activity and weight are difficult to change once in place and the emphasis should be on 

preventing poor health habits before they begin.4,5  Habits that develop in late adolescence often 

persist into adulthood.6-11  Colleges and universities are an ideal setting to promote positive 

health behaviors in late adolescence and young adulthood.  Research in this area is limited; 
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especially the combination of all three topics (weight, nutrition, physical activity) as related to 

the university health environment.  Research to date has not employed standardized 

measurements among these topics.  Therefore, a meta-analysis of the research is premature.   

Methods 

 A search of the literature was conducted using MEDLINE from EBSCOhost, MEDLINE 

from PubMed, ERIC and Science Direct, using the keywords: college students, weight, BMI, 

nutrition, diet, exercise, physical activity, and built environment.  The synthesis of the literature 

focused on recent research related to weight, nutrition, and physical activity habits among 

college students and the relationships with these habits to the campus environment over the past 

10 years with a major emphasis on research conducted in the past 5 years.  This article reviews 

the current understanding of health habits among college students related to weight, nutrition and 

physical activity and identifies gaps in current knowledge regarding the potential influence of the 

university health environment on student health behaviors. 

The importance of late adolescence and young adulthood in establishing health habits 

Late adolescence and young adulthood is a period of life that offers considerable 

opportunity for behavior exploration and identity formation.12  Current research indicates that 

there is a significant increase during this time in health risk behaviors that may be related to the 

leading causes of chronic disease.13-15  Health, United States, 2008 includes a special feature on 

young adults, age 18 to 29 years because young people during this time period assume increasing 

responsibility for decisions that will directly affect their current and future health status.1  As 

adolescents transition out of high school and into young adulthood, they are less likely to engage 

in health habits that are associated with positive health outcomes and instead choose behaviors 

that increase their risk for chronic disease.1,13,14  If high risk health behaviors related to diet and 
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physical activity begin during the transition between adolescence and young adulthood, they 

could continue into adulthood and increase the risk for chronic disease later in life; the lifestyle 

choices directly related to diet and physical activity that occur in the transition period between 

adolescence into adulthood set the pathway to adult health and well-being.6-11   

For many, this transition period is also a time that coincides with increased independence 

as well as increased responsibility for food attainment and preparation.16  Overall, a decrease in 

diet quality is often seen during the transition between late adolescence and young 

adulthood.9,14,16,17  Poor dietary habits, like skipping breakfast, eating more high fat foods, and a 

decline in fruit and vegetable consumption may be a result of this newly found independence and 

may contribute to weight gain during this transition.11,16-18   

Childhood obesity is moderately associated with adult obesity, whereas adolescence is a 

time for rapid weight gain and is highly predictive of adult obesity.4,6,8,19-21  A nationally 

representative longitudinal study identified that 12.7% of adolescents were obese and 9.4% 

remained obese as they transitioned into adulthood.  Of the 15.6 million adolescents studied, 1.9 

million adolescents became obese during the transition into adulthood.6  Another longitudinal 

study that followed BMI from adolescence into adulthood found that 38.6% of the subjects 

maintained their BMI, BMI increased in 31.5% and 29.9% had a decrease in BMI.8   

The importance of the university setting in establishing health habits 
 
 According to the National Center for Education Statistics, one-third of persons aged 18-

24 years in the U.S. are enrolled in a college or university and more than 50% of persons aged 

20-24 years have attended some college.22  Since many adolescents experience the transition to 

young adulthood in college, the university health environment could play a significant role in 

addressing the current rise in chronic disease and obesity epidemic in the U.S.   
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 CDC conducted one study on college students in 1995 (The 1995 National College 

Health Risk Behavior Survey) that indicated many college students were not meeting the 

recommendations to prevent chronic disease through optimal nutrition and adequate physical 

activity. The study found that about one in five (20.5%) of college students was overweight, 

73.7% had failed to eat five or more servings of fruits and vegetables during the past day, and 

21.8% had eaten three or more high-fat foods during the past day.  In addition, few college 

students had engaged in the recommended amount of vigorous (37.6%) or moderate (19.5%) 

physical activity.23  Environmental and social factors affect college students’ health risk 

behaviors associated with diet, physical activity and weight change.24,25   

The American College Health Association (ACHA) – Healthy Campus 2010 highlights 

the importance of student health in view of the fact that college students are our future leaders 

and policy makers.22  Healthy Campus 2010 includes physical activity and overweight and 

obesity as the top two leading public health indicators.  These indicators represent the leading 

health issues and are adapted from Healthy People 2010 which reflects the major health concerns 

in the United States at the beginning of the 21st century.22   

College students and body weight  

Young adults (18-29 years) have a lower prevalence of obesity (24%) compared with 

persons 30 years and over (31 – 41%), but the proportion of young adults who are obese has 

more than tripled from 8% in 1971-1974 to 24% in 2005-2006 while in most other adult age 

groups the prevalence doubled during that time period.26  Current research suggests that college 

students gain weight at a rate well above the national averages for individuals in this age group.27  

Although the belief that college students frequently gain fifteen pounds (6.82 kg) during their 

Current Patterns 
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freshman year is more myth than fact, freshman do tend to gain about five pounds (2.27 kg) 

during their freshman year28 27,29-33 and most of their weight gain is seen in their first semester of 

college.21,27,34,35  The majority of weight change for college students occurs during the first year 

of college, with observed weight gain ranging from about two pounds (0.91 kg) to five pounds 

(2.27 kg) during the first year of college.27,29-33,36-42   

Although mixed reports appear in the literature, 24,27,29,32-34,43,44 college men typically gain 

more weight when compared to college women.29,33,35,43  In one study, females gained an average 

of 3.75 ± 9.92 lbs (1.87 ± 4.45 kg) and males gained an average of  9.24  ± 14.11 lbs (4.2 ± 6.41 

kg) over four years.43  However, female college students significantly underestimate their 

weight, especially heavier female students, which may lead to inaccurate estimates of weight 

gain and underestimate the prevalence of overweight female students.45     

Although females tend to gain less weight than males in college, more female students 

tend to perceive themselves as slightly or very overweight compared to male students.46  College 

women tend to have lower self esteem and poorer body image compared to college men, 

regardless of physical fitness or health-related behaviors.46,47  Male college students use more 

muscle strengthening exercises and participate in vigorous physical activity more than females 

and the muscle mass gained from these types of activities may partially explain the extra weight 

that males gain.48  Another explanation may be that female students exhibit a stronger drive for 

thinness compared to males,27,47 they tend to be more concerned about their weight and use more 

strategies to control weight gain.33,46,48   

Influences on Weight Changes 

College students and nutrition 

Current Patterns 
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 Dietary recommendations for optimal nutrition to prevent weight gain and chronic 

disease include a high intake of nutrient dense foods (whole grains, fiber, low-fat dairy, fruits 

and vegetables) and limiting energy dense foods (foods high in saturated fat, foods high in 

sodium and foods high in simple sugars).49-53  However, college students do not appear to be 

meeting dietary guidelines.31,43,54-56  Their diet quality and dietary habits often decline relative to 

their high school diet pattern and are low in fruits, vegetables, and whole grains.21,34,55,57-61  Large 

portion sizes for high-energy-density foods and snacks in college students positively correlate 

with BMI.62  Students who gain weight eat less fiber and cruciferous vegetables58,60 and whole 

grain intake is higher in normal-weight students when compared to their overweight or obese 

peers.59  Students who consume  higher amounts of low-fat dairy products have a better diet 

quality, gain less body weight and have better weight management.63,64 

 Binge drinking, inactivity, television viewing and unhealthy weight control practices 

have been found to be associated with poor nutrition intake in college students.32,42,44,65  In 

addition, sugar-sweetened beverage consumption may contribute a substantial amount of non-

nutritive calories versus nutritive sources such as milk, which contains calcium and high quality 

protein.66-69  Many food choices are based on students’ current body image and social 

environment rather than for health benefits.30,33,48,70,71  Students may not understand or care about 

the long term effects that nutritional intake during college may have on their health.  Focus 

groups with college men found that liking the taste of healthy foods, availability of healthful 

foods, using food rules to guide intake, having a habit of healthful eating and internal drive/will 

were enablers for healthful eating.  In contrast, the males reported barriers to healthful eating 

Influences on Nutrition Behaviors 
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including high fat in dairy foods, not liking the taste of fruits and vegetables, foods spoiling 

quickly and lack of accessibility.72   

 Some studies indicate that male and female attitudes and beliefs about nutrition and about 

body image differ.47,62,71  In general, females are more likely to try to follow healthy eating 

recommendations such as avoiding dietary fat and eating more fiber.62,73  As previously 

mentioned, female students tend to show more body dissatisfaction, drive for thinness and 

dieting than men.47  Female students tend to have a greater concern for their weight and weight 

control, which may explain their higher prevalence of dieting behaviors compared to men.62,73  

Female students also hold stronger beliefs related to nutrition than men and generally view their 

food decisions to be personally important and relevant.62,71  Females choose foods that promote a 

healthy lifestyle and are more likely to pay attention to food labels that promote healthy 

choices.71  Males are less involved in their food decisions than women and choose foods that are 

associated with masculinity.71   

College Students and Physical Activity 

 According to the National Center for Health Statistics, young men and women 18-29 

years of age are slightly above (39%) the national average (32%) for engaging in regular leisure-

time physical activity and report strength training similar to the national average at one-fifth for 

both men and women.1  Similar to nutrition, young adults and college students are not meeting 

the recommendations for physical activity.1,43,54,74-77  Often, physical activity declines from high 

school to college and many adopt sedentary lifestyles.21,74,77   Similar to weight changes, physical 

activity patterns during late adolescence and young adulthood determine physical activity habits 

in adulthood, but there has not been research that investigates physical activity changes in 

Current Patterns 
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students and the corresponding determinants for these changes from freshman year to senior year 

in college.75    

 There is limited research that included an analysis of physical activity habits across 

race.75,78,79  However, researchers that did analyze physical activity differences among race did 

find disparities.  For example, African American female college students are less likely to 

participate in physical activity and African American and Asians are less likely to participate in 

vigorous physical activity in college.74,75,79 

Although data suggest that college students’ physical activity trends are similar to the 

national population,1, they do not tend to have similar patterns or motivators when compared to 

adults.  College students tend to be more active during the week than on the weekend, whereas 

adults engage in more physical activity on the weekend compared to weekdays.75,80  Unlike 

adults, college students do not prefer to get their physical activity from walking.  Similar to 

adults, college students tend to engage in physical activities in which they feel competent and for 

which they have self-efficacy.57,75,81,82 

Influences on Physical Activity Behaviors 

 Gender differences in college students have been observed between males and females in 

motivation for participating in physical activity.  Females in general reported engaging in 

vigorous physical activity less often than men.80,83  Male students are more likely to engage in 

vigorous physical activity and total physical activity.75,77,83,84  Motivators for males include 

having a daily plan, exercising to compensate for overeating, having internal drive/will, social 

support, having goals and having alternates (walking instead of driving).72  Females do not 

participate in sports as much for fun compared to males and they are more attracted to physical 

activities for which they have more self-efficacy.75  In addition, males tend to enjoy team sports 
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and weight lifting whereas female students prefer aerobic activities, yoga and dance.75  Although 

men are more motivated to gain muscle and women are more concerned about losing weight and 

being thin, both genders seem to be more motivated by short term outcomes rather than long 

term health benefits.84-86  Physical activity participation by college students, especially non-

group exercise, is often motivated by extrinsic motives such as appearance or “looking good” for 

both men and women.  These behaviors may not facilitate adherence to physical activity.75,84,85 

Limitations with current research related to research on weight, nutrition, and physical 

activity in college students 

 The literature on current patterns and the influences on habits related to college students’ 

weight management, diet and physical activity has limitations.  A major limitation evident across 

topics was that most of the studies used small convenience samples that were comprised of 

mainly Caucasian students in a large university setting.43,48,54,55,59,75-77,85-87  These students were 

often recruited from a first or second year health or exercise class, and few studies followed 

students more than one year or past their first year at college.34,35,43  No studies were found that 

followed students after they left college.  Studies that explored varying behaviors among students 

focused on the differences between gender.27,29,33,35,43,46-48,62,71,73,75,77,80,83-85 and limited research 

has been conducted regarding potential disparities42,75,78,84,88 and across SES.89  In addition, 

limited research has been conducted examining the differences in type and locale of university.48   

 Data from questionnaires rather than objective data were used most often to assess body 

weight, height, diet and physical activity.48,54,55,62,90-93  Since there are different ways to measure 

physical activity, it is difficult to find a consensus in the literature to standardize measurement of 

physical activity.  In a meta-analysis by Keating et. al., the authors attempt to categorize PA 

measurements in the literature into two separate categories.  The first category is descriptive 



17 
 

studies that research students’ PA patterns, stages of PA behavior change, and their determinants.  

The second category includes intervention studies that focus on increasing physical activity in 

college students.75,84  Most physical activity studies used questionnaires to evaluate the amount 

and type of physical activity, but inconsistent measurements of physical activity and 

questionnaires make it difficult to compare outcomes.34,43,75,76,78,84-86.  Pedometers were used in 

some research studies to provide objective data on physical activity.76,80,83   

 There are limited studies on students with low activity or no activity and their physical 

activity habits, health beliefs or other factors that may contribute to sedentary behaviors and 

prevent physical activity participation.76,94  Therefore, it is difficult to understand how to 

motivate sedentary students or students not interested in healthy habits to engage in positive 

habits related to weight management, diet and physical activity.    

 There is evidence to suggest that despite students not meeting nutrition and physical 

activity guidelines, college students are interested in leading healthy lifestyles and managing 

their weight.48,71,72,95-98  However, there is limited understanding of the best ways to reach college 

students to promote healthy habits associated with weight maintenance.  Interventions such as 

nutrition and physical education, point-of-purchase nutrition information, optimal nutrition 

through increased fruits, vegetables and whole grains, as well as getting the recommended 

physical activity may help students control their weight and lead healthy lifestyles.39,57,58,90,94,97,99-

106 

Associations between university environment and student health behaviors related to 

weight, nutrition and physical activity 
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 University characteristics may affect specific behaviors related to weight/weight change, 

diet patterns and physical activity.  The few studies that have been conducted on this topic have 

focused on dining halls, recreational fitness/sports and the built environment.   

 The campus food environment may play a significant role in the types and amounts of 

foods students choose.  Students who live on campus and who have a pre-paid meal plan have 

more access to a variety of healthy foods and are closer to meeting recommendations for fruits, 

vegetables, and dairy products compared to students who live off campus and do not participate 

in a pre-paid meal plan.87,107  However, type of dining hall or meal plan may influence the 

amount of food that a student consumes and therefore affect total calorie intake.108,109  Levitsky 

et. al. found that when larger amounts of food were served to college students, significantly more 

food was consumed.108  In another study, Levitsky et. al. found that freshman experienced 

significant weight gain during their first three months of college and this weight gain was 

associated with eating in ‘all-you-can-eat’ dining halls, snacking and eating high-fat ‘junk 

food.109 

Nutrition and Weight 

 The university recreational environment may play a vital role to improve student 

participation in physical activity since students report that they participate in physical activity 

primarily for fun or enjoyment and not because it is good for their health.75,84,85  Students, 

especially males, prefer to participate in physical activity through group activity such as 

intramural or sport participation.75,85,110  College students who have fewer perceived 

inconveniences and are closer to their exercise facility may be more inclined to be physically 

activity.111-113  In children and youth, studies have shown that physical activity is positively 

Physical Activity 
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associated with recreational facilities that are accessible and close in proximity 114.  In a study 

that looked at college students, Reed et. al. found that the intensity, frequency, and duration of 

physical activity were significantly related to the quantity of college students’ home exercise 

equipment.  In addition, this study found that freshman and sophomores engaged in physical 

activity closer to their residences and participated in more physical activity sessions per week 

when compared to juniors and seniors who lived further from their exercise facility.112  

University Built Environment 

 The built environment such as the man-made physical structures and infrastructure of 

communities has the potential to significantly impact health behaviors and health outcomes.  It 

may be reasonable to consider the effect that the university layout will have on student health 

behaviors.  Often the extent of a built environment’s ability to promote or discourage physical 

activity for either recreation or active transportation is discussed in terms of “walkability,” which 

can be affected by land use mix, street connectivity, residential density, perceived walkability, 

pleasing aesthetics, safety, and proximity of buildings for work, shopping and recreation.114-117  

A more “walkable” area is associated with higher levels of physical activity and a lower BMI for 

residents.115,117-119   

 There is limited research that investigates the built environment and its relationship with 

physical activity of college students80,111-113,120-122 and one study was found that evaluated the 

effect of the campus built environment in college student health behaviors related to nutrition, 

weight, and physical activity.123  Since college students do not prefer to walk for exercise, getting 

more college students to walk for active transportation may be a way to increase overall physical 

activity in students.110,123   When studies that looked at walking or steps/day as physical activity, 

men report more vigorous physical activity and significantly less walking than did women.83 
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Another study found an association among the distance a student walked, their gender and the 

university built environment.80  Students who attended a traditional university campus with large 

aesthetic footpaths, streets closed to motorized traffic and many on-campus destinations walked 

at least two times greater than students at a university with limited nearby destinations and 

limited streets closed to motorized traffic.  Men walked a further distance than women at the less 

walkable university, but women walked a further distance than men at the more walkable 

university.80 

 As mentioned, research shows that the more walkable an area is or the more an area is 

perceived to be walkable, the more active transportation occurs and there is an increase in total 

physical activity.111,114,115,124  This is consistent with research that has been conducted on 

university campuses indicating that the more walkable or the more a university is perceived to be 

walkable, more walking is used for active transportation and overall physical activity, especially 

during the weekday.80,111   

  Walking for planned exercise, as mentioned previously, is not a preferred physical 

activity for college students.75  It may be reasonable then to focus on promoting walkability for 

active transportation to increase overall physical activity of college students.  This is consistent 

with a recent study by Lovasi et. al. that found that single built environment characteristics, such 

as residential density or  connectivity, did not significantly predict walking for exercise but 

instead may be more strongly associated with walking for transportation.116  In addition, 

compared with private motor vehicle users, public transport users were found to walk more and 

have more daily steps in a university setting.121  Cyclists also accumulate more minutes of 

Active Transportation 
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physical activity and spend more time in active transportation on a university campus when 

compared to students who use motorized methods for transportation.120      

  Since college students do tend to walk for active transportation, it is then 

important to understand what the barriers are for college students to use walking for active 

transport.   In a recent study, college students were asked to respond to a questionnaire that 

assessed their barriers to walking for physical activity.113  Similar to findings about college 

students’ physical activity behaviors, outward appearance or extrinsic factors played a major role 

in whether students would walk for active transportation.  In addition, students who were more 

concerned with their personal appearance found that this desire to preserve their appearance 

served as a barrier for active commuting when compared to students who were less concerned 

about their outward appearance.113  Situational barriers such as lack of time, having a lot to carry, 

and lack of sidewalks were other major barriers for college students to use walking for active 

commuting.113  However, it is interesting to note that for college students who planned to use 

walking for exercise, neither outward appearance nor situational factors were barriers for 

walking.113   

Barriers to Active Transportation 

Directions for further research 

 College students between the ages of 18 to 29 years of age are at a unique transition in 

their life.  However, there is limited understanding of what characteristics of a university 

environment support positive health habits  related to weight, nutrition and physical activity.  

Universities have an opportunity to incorporate education, services and university policies to 

build a supportive health environment that promotes optimal nutrition and adequate physical 

activity to meet the unique health needs of late adolescence and young adulthood.  Further 
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research should focus on the effect of education and health services, policies and philosophy and 

built environment on student behavior.  To provide more insight into a diverse college 

population, such research should include sociodemographic groups and students who currently 

have poor behaviors.   

 Some studies suggest that a nutrition and physical activity education courses positively 

influences diet, exercise habits and overall wellness.39,48,125-127  However, it is unknown what the 

impact of a required course that teaches weight management strategies, nutrition and physical 

activity versus an optional course have on student behaviors.  Does a university course with the 

educational curriculum positively affect student behaviors or is there enough education offered 

through health services and the recreational department to meet the health educational needs of 

students?   How do the various approaches by student health education programs across 

universities affect the behaviors of students?  How does a university meet the unique health 

needs of their diverse student body?  Universities have an opportunity to incorporate education 

and build a supportive environment that promotes optimal nutrition and adequate physical 

activity to meet today’s health needs during late adolescence and young adulthood.   

Education and Health Services 

 University policies and the overall philosophy of a university often include the health and 

well being of students in the overarching goal or mission statement.  However, this does not 

always correlate with policies associated with healthy eating, physical activity and weight 

management skills.  Do the overall university philosophy and goals affect the promotion and 

support of optimal nutrition and adequate physical activity?  How does a university philosophy 

affect how the university delivers the message of health?  How is effectiveness of university 

University Philosophy and Policy 
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health programs determined?   What role and obligation does the university administration have 

to assess and support health through optimal nutrition, physical activity and healthy weight 

management in the overall agenda of the university?  The university administration may be able 

to positively influence student health behaviors to promote optimal health behaviors related to 

weight, nutrition and physical activity that will carry into adulthood. 

 University characteristics have largely been overlooked on college campuses in regards 

to health habits associated with nutrition and weight.  More research among diverse universities 

and students could provide more insight on what characteristics of a university are associated 

with positive health habits related to physical activity.  Research and discussion on how the 

environment affects weight, diet quality and physical activity among adults and children may 

provide some insight for future research on campus built environment and college health habits 

related to weight and nutrition.114-118,124,128,129   

University Characteristics 

 Studies indicate a positive association between healthy food proximity and better 

nutrition intake among youth and adults.114,130  A lack of availability and the high cost of healthy 

foods such as fruits and vegetables may keep youth and adults from consuming them.115  Further 

research on youth and adults show that residents are more likely to choose unhealthy foods and 

be overweight or obese when they live in a high density fast food area.131-134  Adolescents who 

have fast-food restaurants near their schools eat fewer servings of fruits and vegetables and 

consume more servings of soda.116  This may lead to an increase in calorie dense foods and 

portion sizes and contribute to unnecessary weight gain and higher BMI’s.132-134   

 A university campus and environment differs from other communities, so how does the 

university built environment affect nutrition and physical activity habits?  For example, how 
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does a food vendor contract and dining services layout affect the availability and consumption of 

healthy foods?  Does easy access to fast food or the competition between popular fast food 

vendors and healthier foods determine what a student chooses to consume?  Does having 

affordable meal plans that offer appetizing fruits, vegetables, low fat dairy and whole grains 

promote adequate nutritional intake in college students?  Universities that have a built 

environment to support and promote optimal nutrition and physical activity may assist in 

preventing obesity and controlling the cost of chronic disease.   

College students and their behaviors related to optimal nutrition and adequate physical 

activity within the university setting is complex.  There are many levels of factors influencing 

students and their health behavior choices.  Social-Ecological Model (SEM) provides an 

approach to examine and intervene on a multilevel approach which includes the intrapersonal, 

social, physical, and policy level may be more effective than a “grab bag” approach based off of 

individual psychology and individual characteristics, such as Social Cognitive Theory (SCT).  

However, although SEM may seem to be a valuable approach to use to examine and intervene at 

a broader level, the validity and reliability of using such a model is limited within the public 

health field135-137 and no research was found that used SEM to explore the university health 

characteristics affect on college student health behaviors related to nutrition and physical 

activity.  In addition, the feasibility to testing SEM within the university setting and 

demonstrating the utility of SEM may be difficult.137   

Social-Ecological Model 

The period of late adolescence and young adulthood is a time for independent 

development and may be the last opportunity to instill positive health habits related to optimal 

nutrition and adequate physical activity that will transition into adulthood.  SCT provides a 
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framework to understand why college student choose not to eat according to nutritional 

recommendations or get the required amount of physical activity that go beyond individual 

characteristics.  Although SCT incorporates environmental characteristics that influence college 

students’ health behaviors related to nutrition and physical activity, SCT does not  does not fully 

explore the effects of the physical environment or other university characteristics such as access 

to  health information, healthy foods,  physical activity opportunities, and other psychosocial and 

policy influences that affect college students’ health behaviors.   

 Currently, public health efforts to examine and/or intervene with the college student 

population in relation to optimal nutrition and physical activity as way to prevent obesity and 

chronic disease are limited.  Numerous prevention programs and health surveys exist, but they do 

not target the late adolescence and young adulthood subgroup, and they often only provide 

minimal research information regarding nutrition and physical activity.10  In addition, this age 

group is oftentimes separated and clustered into a childhood or adult subgroup for research, 

reporting and intervention efforts.  Future health behavior research and health promotion 

interventions targeted at this population related to diet and physical activity may be effective if 

they target not only the individual, but also the intrapersonal, relationship, community and 

societal factors that influence health behavior using an ecological model such as the SEM.    

Conclusion 

 College students are not meeting the current recommendations for nutrition and physical 

activity which may be contributing to unhealthy weight gain in college and may be establishing 

poor health habits that will carry into adulthood.  It is relatively unknown how the university 

health environment can influence positive health behaviors related to weight, nutrition and 

physical activity.  However, it seems imperative to assist young adults in the establishment of 
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adequate physical activity and proper nutritional habits during this period of exploration and 

transition into adulthood to prevent weight gain and decrease the risk for chronic disease.  

Universities have an opportunity to incorporate education and build a supportive environment 

that promotes optimal nutrition and adequate physical activity to meet today’s health needs 

during late adolescence and young adulthood.  Health habits developed in college students 

related to weight, nutrition and physical activity should not be overlooked, as these young adults 

are our future leaders and policy makers.  More research is needed to determine specific 

environmental factors that most influence diet, physical activity habits and weight in university 

students.   
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CHAPTER 3 

 
Body Weight, Body Mass Index and Blood Pressure Changes in College Students Over 

Four Years 

 
Abstract  

Objective:  To document 4-year changes in body weight, body mass index (BMI) and blood 

pressure in college students.  Participants:  Undergraduate students (n=444) at a research-

intensive mid-Atlantic land-grant university.  Methods:  Height, weight and blood pressure were 

retrieved for fall 2004 and spring 2008 from electronic university health clinic medical records.  

Changes in weight, BMI and blood pressure were analyzed via paired t-test, independent samples 

t-test, one-way ANOVA and Pearson’s correlation (p < 0.05).  Results:  Overall, subjects gained 

8.9 ± 15.6 pounds (p < 0.05).  Males gained significantly more weight.  Diastolic blood pressure 

increase was significantly greater and significantly associated with weight gain in females.  

Conclusions:  Rate of weight gain was similar to that observed for the same-age US population 

and college students in other studies and may be associated with risk of developing hypertension.  

The university health environment should be structured to reduce risk of excess weight gain. 

 Chronic diseases associated with obesity are the leading causes of death and healthcare 

expenditures in the United States.1,2  Weight gain during adulthood, including young adulthood, 

and being overweight or obese based on body mass index (kg/m2; BMI) are associated with 

increased risk for chronic diseases such as cardiovascular disease and diabetes.3-5  Risk of weight 

gain and incidence of obesity appear to be particularly high during the transition period from 

adolescence to young adulthood.4,5,6,7  Based on data from the Behavioral Risk Factor 

Surveillance System from 1991, 1998 and 2009, prevalence of obesity increased more rapidly in 
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adults aged 18-29 than in adults aged 30-39 or older and increased more rapidly in adults with 

some college education compared to high school graduates; increase in obesity prevalence for 

college graduates was similar to that for high school graduates.8,9 

   College students may be particularly vulnerable to weight gain as they adapt to new 

social and physical environments during the transition from adolescence to independence as 

young adults.10,11  A recent review of 17 research studies regarding weight gain during the 

freshman year in college estimated weight gain to range from 0.7 to 3.1 kg (~ 1.5 to 6.8 

pounds).12  Mean weight gain in a meta-analysis that included 24 studies on freshman weight 

gain reported mean weight gain of 3.9 pounds.13  Quality of relevant published studies is limited 

by small initial sample size, high attrition rate, low generalizability due to subject recruitment 

methods (i.e. specific college courses, convenience sampling, etc.), low percentage of male 

subjects, use of self-reported weight, lack of data regarding body composition, and study 

duration.12,13  While some studies indicate that weight gain stabilizes during the first freshman 

semester, others suggest that weight gain continues throughout the freshman year, and amount of 

weight gain is associated with study duration.13  Few studies have included data on risk factors 

for chronic disease other than anthropometric measures.  The current study was conducted to 

document changes in weight, BMI and blood pressure for all undergraduate college students who 

visited the university health center at one university during fall semester of the freshman year 

and spring semester of their senior year using anonymous data retrieved from university medical 

records. 

Methods 

 The study was conducted at Virginia Polytechnic Institute and State University, a large, 

research-intensive state university in the mid-Atlantic region.  The university’s Institutional 
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Review Board approved the study protocol; consent was not required because all data were 

anonymous.  Retrospective data without identifying information were retrieved by personnel at 

the university health center from electronic medical records.   Height, weight and blood pressure 

are recorded each time a student visits the health center for any reason.  All undergraduate 

students (n=444) for whom weight was recorded in both the fall semester of their freshman year 

(2004) and the spring semester of their senior year (2008) were included in the study.  Height 

and blood pressure were not required for inclusion in the study.  Data retrieved included date of 

birth, gender, height (inches), weight (pounds), and systolic and diastolic blood pressure (mmHg) 

in fall 2004 and spring 2008. 

 Data analyzed included change in weight, body mass index (BMI) and blood pressure 

(systolic and diastolic).  Analyses were conducted using SPSS version 18.0 (Chicago, IL).  

Change for the overall sample population was analyzed via paired t-test.  Independent samples t-

test was used to compare differences for change in study variables between genders.  One-way 

analysis of variance (ANOVA) was used to analyze change in study variables by baseline BMI 

category (underweight < 18.5; normal weight 18.5-24.9; overweight 25.0-29.9; obese > 30.0).  

Associations between change in weight and change in blood pressure were determined by 

Pearson’s correlation (2-tailed).  Change in percentage of students classified as overweight or 

obese was analyzed via Chi-square.  Statistical significance was set at p < 0.05. 

Results 

 Sample population characteristics in fall 2004 and spring 2008 are shown in Table 1.  

Weight, height, BMI and blood pressure increased over the four years overall and for both males 

and females.  The overall percentage of subjects classified as overweight or obese increased from 

25% to almost 40% during the study period (Chi-square 279.6; p = 0.000). 
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 Results for analysis of change in weight, BMI and blood pressure are shown in Table 2.  

Overall weight gain was approximately nine pounds over the 4-year study period.  Males gained 

significantly more weight than did females.  There were no significant differences in weight gain 

for subjects who were underweight, normal weight, overweight or obese at baseline.  Change in 

BMI followed a similar pattern, increasing between 1.0 and 1.5 points, with a 50% greater 

increase for males compared to females and no significant difference by baseline weight 

category.  A significant increase in systolic blood pressure was observed overall and for females.  

Diastolic blood pressure increase was significant for females and was significantly greater for 

females than for males.  There were no significant differences in blood pressure change by 

baseline weight category, but obese subjects experienced the greatest increase in both systolic 

and diastolic pressure. 

 A weak but significant positive correlation between weight change and change in 

diastolic blood pressure was observed for females (n=247; r=0.137, p=0.032).  Change in BMI 

was weakly but significantly positively correlated with change in diastolic blood pressure overall 

(n=297; r=0.158; p=0.007) and for females (n=168; r=0.191; p=0.013).  There were no other 

significant correlations between weight change or BMI change and blood pressure change for the 

overall sample population or for males or females. 

Comment 

 Contributions of this study to published literature on weight gain in college students 

include the relatively large sample size, high percentage (44%) of male subjects, measured 

height, weight and blood pressure, reduced selection/attrition bias because subjects did not self-

select into or out of the study, and study duration over the entire undergraduate career.  Observed 

overall weight gain was higher than generally reported for the freshman year alone, supporting 
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the suggestion that weight gain likely continues throughout college rather than stabilizing during 

freshman year.12,13  Annual weight gain was similar to that observed in studies that measured 

change from freshman year through sophomore or senior year.14,15,16  Results for weight gain by 

gender are consistent with other studies that have reported greater weight gain in male college 

students.14-17 

 Mean weight gain did not vary by baseline weight category.  Other studies have reported 

higher weight gain, lower weight gain or no difference in weight gain by initial BMI.12,13  The 

observed increase in percentage of subjects classified as overweight or obese with concomitant 

decrease in percentage of subjects classified as normal weight is consistent with results from a 

four-year longitudinal study with college students.16 

 No other published study was identified that reported change in blood pressure associated 

with change in body weight or BMI in college students.  The observed statistically significant 

increase in overall systolic pressure is clinically significant because mean pressure after four 

years (128 mmHg) is considered to be prehypertensive (120-139 mmHg) and associated with 

increased risk for cardiovascular disease.18  The statistically significant increase in diastolic 

pressure for females that was also significantly positively associated with weight gain and 

increase in BMI is of concern, since mean pressure after four years (79 mmHg) was just below 

the level considered to be prehypertensive (80-89).18  Since weight gain and obesity are risk 

factors for hypertension, significant weight gain and increased prevalence of obesity in college 

students could increase risk for hypertension and heart disease.4,5,19 

Limitations 

 While this study addressed many of the weaknesses in published studies related to weight 

gain in college students, its limitations must be considered in interpreting results.  All subjects 
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visited the university health center at least one time during the fall semester of their freshman 

year and the spring semester of their senior year in college, and data were recorded during these 

visits.  Students who visit the university health center may not be representative of the entire 

study body.  Furthermore, students who visit the health center may be more likely to have health 

conditions that affect blood pressure, be experiencing acute or long-term medical conditions that 

are associated with weight gain or weight loss, have emotional problems that affect weight gain, 

or be taking medications that affect body weight or blood pressure.  Observed mean annual 

changes in weight, BMI and blood pressure were similar to those reported in studies of college 

students and nationally representative samples of young adults, however.4,5,7,8,12,13,16,19.20 

Conclusions 

This study supports previous estimates of weight gain in college students and provides 

evidence that excess weight gain in college students may be associated with increased risk of 

developing hypertension.  The college environment does not appear to be protective against 

excess weight gain in young adulthood.  Health education and the social and physical 

environments at universities should be designed to foster health behaviors that decrease risk of 

excess weight gain. 

University health centers are uniquely positioned to provide data regarding weight 

changes and associated health risks in college students.  Future prospective studies could address 

additional risk factors for chronic disease such as blood lipid profile and blood glucose control. 
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Table 1. Sample Population Characteristics1 

Measurement Subject Group Fall 2004 Fall 2008 
 
Weight 
(pounds; mean ± sd) 

Overall (n=444) 154.3 ± 32.7 163.2 ± 36.7 
Female (n=249) 140.4 ± 25.8 147.1 ± 30.1 
Male (n=195) 172.1 ± 32.1 183.7 ± 33.6 

 
Height 
(inches; mean ± sd) 

Overall (n=297) 67.8 ± 3.8 68.0 ± 3.7 
Female (n=168) 65.6 ± 2.6 65.7 ± 2.4 
Male (n=129) 70.9 ± 2.8 71.0 ± 2.7 

 
Body Mass Index 
(BMI; kg/m2; mean ± sd) 

Overall (n=297) 23.7 ± 3.9 24.9 ± 4.5 
Female (n=168) 23.1 ± 3.3 24.1 ± 4.1 
Male (n=129) 24.3 ± 4.0 25.8 ± 4.4 

 
Systolic Blood Pressure 
(mmHg; mean ± sd) 

Overall (n=441) 120 ± 12 128 ± 12 
Female (n=247) 115 ± 11 123 ± 10 
Male (n=194) 125 ± 11 133 ± 12 

 
Diastolic Blood Pressure 
(mmHg; mean ± sd) 

Overall (n=441) 76 ± 8 78 ± 8 
Female (n=247) 75 ± 9 79 ± 8 
Male (n=194) 78 ± 7 78 ± 8 

 
Weight Category2 
(n= 346) 
n (%) 

Underweight 
Normal Weight 

Overweight 
Obese 

11 (3%) 
250 (72%) 
59 (17%) 
26 (8%) 

11 (3%) 
212 (48%) 
97 (27%) 
41 (11%) 

1 Subject numbers for variables not consistent due to missing data for height or blood pressure. 

2 Underweight:  BMI < 18.5; Normal weight:  BMI 18.5-24.9; Overweight:  BMI 25.0-29.9; 

Obese: BMI > 30.0 

Table 2.  Weight, Body Mass (BMI) and Blood Pressure Change over 4 Years 

Subject Group 

Change Measure (Fall 2004 to Spring 2008) 
 
Weight (pounds) 

 
BMI 
(kg/m2) 

Systolic Blood 
Pressure 
(mmHg) 

Diastolic Blood 
Pressure 
(mmHg) 
 

Overall1 8.9 ± 15.95 
(n=444) 

1.2 ± 2.55 
(n=297) 

8 ± 145 
(n=441) 

2 ± 10 
(n=441) 

By Gender2,3 

Female 
 

Male 

 
6.7 ± 13.66 
(n=249) 
11.6 ± 18.1 
(n=195) 

 
1.0 ± 2.5 
(n=168) 
1.5 ± 2.6 
(n=129) 

 
8 ± 13 
(n=247) 
7 ± 15 
(n-194) 

 
4 ± 107 
(n=247) 
1 ± 9 
(n=194) 

By Baseline BMI 
Category4 

 
Underweight 

 
(n=346) 
7.3 ± 9.0 
(n=11) 

 
(n=286) 
1.5 ± 2.2 
(n=10) 

 
(n=344) 
5 ± 15 
(n=11) 

 
(n=344) 
1 ± 14 
(n=11) 
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(BMI < 18.5) 
Normal Weight 

(BMI 18.5 – 24.9) 
Overweight 

(BMI 25.0 – 29.9) 
Obese 

(BMI > 30.0) 

8.8 ± 12.8 
(n=250) 
8.9 ± 16.0 
(n=59) 
7.9 ± 34.7 
(n=26) 

1.2 ± 2.1 
(n=209) 
1.1 ± 2.3 
(n=49) 
1.6 ± 5.6 
(n=20) 

9 ± 14 
(n=248) 
5 ± 13 
(n=59) 
10 ± 15 
(n=26) 

3 ± 10 
(n=248) 
0 ± 10 
(n=59) 
4 ± 8 
(n=26) 

1 Paired t-test; p < 0.05 
2 Independent samples t-test between genders; p < 0.05 
3 Paired t-test for change over time by gender; p <0.05 
4 One-way ANOVA by baseline BMI category; p < 0.05 
5 Significant change over 4 years 
6 Significant difference between genders 
7 Significant difference for females and between genders, p < 0.05 
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 CHAPTER 4 

Associations between Perceived University Environment and Physical Activity in College 

Students 

Abstract 

Background  College students do not appear to be meeting the current physical activity 

recommendations.  The purpose of this study was to identify potential associations between the 

perceived university environment and student physical activity. Methods  Sixty-four students in 

a general education science course at a large mid-Atlantic university completed the survey. 

Associations between responses to questions related to the perceived university environment and 

physical activity outcome questions were analyzed using Pearson's correlation (p < 0.05). 

Results  Using recreational/physical activity clubs or programs was positively correlated with 

GLT score (r = 0.143; p = 0.001) and vigorous physical activity (r = 0.276; p = 0.031). Using 

schools in the community that are open for public recreation activity was positively correlated 

with GLT score (r = 0.276; p = 0.031).  Perceived street lighting (r = -0.424; p = 0.001) was 

negatively associated with vigorous physical activity and using membership only recreation 

facilities (r = 0.281; p = 0.037) were positively associated with vigorous physical activity. Using 

nearby waterways for physical activity was positively associated with moderate physical activity 

(r = 0.273; p = 0.035). Conclusion Universities can build a supportive environment that 

promotes positive physical activity habits during the transition to young adulthood.  

Background 

 Late adolescence and young adulthood is a period of life that offers considerable 

opportunity for behavior exploration and identity formation.1  Current research indicates that 

there is a significant increase during this time in health risk behaviors that may be related to the 
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leading causes of chronic disease.2-4  Young adults, age 18 to 29, assume increasing 

responsibility for decisions that will directly affect their current and future health status.5 

 Many adolescents experience the transition to young adulthood in college and the 

university health environment could play a significant role in addressing the current rise in 

chronic disease and obesity epidemic in the U.S.  However, college students do not appear to be 

meeting the current physical activity recommendations,5-11 potentially contributing to unhealthy 

weight gain in college10,12,13 and establishing poor health habits that will carry into adulthood.14-

16     

 Physical activity often declines from high school to college and many adopt sedentary 

lifestyles,8 but there has not been research that investigates physical activity changes in students 

and the corresponding determinants for these changes.   The university environment and the 

perception of the university environment may play a vital role to improve student participation in 

physical activity.  The purpose of this study was to identify potential associations between the 

perceived university environment, the physical university environment and student physical 

activity.  

Methods 

 All undergraduate students enrolled in a general education science (Geology) course at a 

large mid-Atlantic university were invited to participate in an on-line survey and earn extra credit 

towards their final grade (N=94).  Students who chose not to participate in this on-line survey 

had other opportunities to receive equal extra credit throughout the semester.  The university’s 

Institutional Review Board approved the study protocol and informed consent was obtained from 

each participant.  Sixty-four students (68%) completed the survey.  All analyses were conducted 

using SPSS version 18.0 (Chicago, IL). 
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 The perceived social and physical environment of the university was measured by a 

questionnaire adapted from the South Carolina Environmental Supports for Physical Activity 

(ESPA) questionnaire 17.  Moderate and vigorous physical activity habits were measured using 

the Godin Leisure Time Physical Activity Questionnaire (GLT)18 and using questions from the 

Behavioral Risk Factor Surveillance System (BRFSS).19  Social support (friends and family), self 

regulation, and self-efficacy were measured using the Health Beliefs Survey (HBS),20,21 based on 

Social Cognitive Theory (SCT), from the Virginia Tech Center for Research in Health Behavior.   

 Associations between perceived social and physical university environment variables 

(ESPA) and physical activity outcomes (BRFSS and GLT) were analyzed using Pearson's 

correlation (p < 0.05).  Associations between perceived social and physical university 

environment variables (ESPA) and SCT variables (HBS) were analyzed using Pearson's 

correlation (p < 0.05).  Associations between SCT variables and physical activity outcomes 

(GLT and BRFSS) were also analyzed using Pearson’s correlation (p < .05) 

Results 

 GLT was positively correlated with using recreational/physical activity clubs, programs, 

or organized recreational events on the university campus (r = .413; p = .001) and using schools 

in the community that are open for public recreation activities (r = .276; p = .031).  GLT was 

also positively associated with social support from family (r = .358; p = .003) and friends (r = 

.387; p = .001), as well as self-regulation (r = .531; p = .000) and self efficacy (r = .499; p = 

.000).     

Godin Leisure Time Physical Activity Questionnaire (GLT) 

BRFSS Moderate and Vigorous Physical Activity 
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 Using nearby waterways for physical activity was positively associated with moderate 

physical activity (r = .273; p = .035).  Vigorous physical activity was negatively associated with 

better perceived street lighting (r = -.424; p = .001), whereas membership only recreation 

facilities (r = .281; p = .027) and using recreational/physical activity clubs, programs, or 

organized recreational events on the university campus was positively associated with vigorous 

physical activity (r = .400; p = .001).  Self-regulation (r = .557, p = .000) and self-efficacy (r = 

.482; p = .000) were also found to be positively associated with vigorous physical activity.  

Vigorous physical activity was negatively associated with social support from family (r = -.313; 

p = .011) and friends (r = -.306; p = .013).   

 As mentioned, social support, self-efficacy, and self-regulation were found to be 

positively associated with overall physical activity and vigorous physical activity.  Social support 

from friends was also found to be positively associated with the perception that most people on 

the university campus can be trusted (r = .402; p = .001) and using nearby waterways for 

physical activity (r = .265; p = .039).  Self-regulation and self-efficacy were positively associated 

with using parks, playgrounds, and/or sports fields in the community (r = .386; p = .002 and r = 

.296; p = .021 respectively).  Self-regulation was positively correlated with using public 

swimming pools in the community (r = .355; p = .005), using the public recreation centers in the 

community (r = .333; p = .009), and the perception that the recreation facilities on campus are 

very safe (r = .304; p = .016).  Self-efficacy was positively correlated with the perception that the 

university spends money fairly on campus recreation facilities (r=.258; p = .043).  All results are 

presented in Table 1. 

Social Support, Self-Efficacy, and Self-Regulation 

Conclusion 
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 Promoting healthy behaviors related to physical activity may play a key role in setting 

healthy habits to achieve and maintain physical fitness, help prevent weight gain and ultimately 

to prevent chronic disease in adulthood.  It seems imperative to assist young adults in the 

establishment of adequate physical activity habits during this period of exploration and transition 

into adulthood.  Currently,  the factors associated with a university environment, both perceived 

and actual, that are associated with physical activity habits in college students are not fully 

understood.  Some research indicates that college students who have fewer perceived 

inconveniences and are closer to their exercise facility may be more inclined to be physically 

activity.22-24   

 Universities can build a supportive environment that promotes positive physical activity 

habits during the transition to young adulthood.  Specifically, the university recreational 

environment may play a vital role to improve student participation in physical activity since 

students report that they participate in physical activity primarily for fun or enjoyment and not 

necessarily because it is good for their health.8,25,26   

 Considering active transportation, the more walkable an area is or the more an area is 

perceived to be walkable, the more active transportation occurs and there is an increase in total 

physical activity.22,27-29  This is consistent with research that has been conducted on university 

campuses indicating that the more walkable or the more a university is perceived to be walkable, 

more walking is used for active transportation and overall physical activity, especially during the 

weekday.22,30   

  Outward appearance and situational barriers such as lack of time, having a lot to carry, 

and lack of sidewalks are major barriers for college students to use walking for active 

transportation.24  However,  for college students who plan to use walking for exercise rather than 
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for active transportation, neither outward appearance nor situational factors appear to be barriers 

for walking.24   

 The positive correlation between total physical activity and the SCT variables; social 

support from family and friends, self-regulation, and self-efficacy is consistent with the 

literature.20,21,31,32  An explanation or the negative correlation between vigorous physical activity 

and social support from family and friends is not readily apparent, but it may be that the 

combination of moderate and physical activity that is measured by GLT is a more accurate 

assessment of physical activity habits in college students.  Reducing actual and perceived 

barriers for active transportation may be one method to increase total physical activity in college 

students. 

 However, considering the financial constraints and the limited resources that universities 

are faced with, it may not be realistic to expand recreational facilities or to structurally change 

the physical layout of campus to improve physical activity habits among college students.  

Instead, the perception of one’s physical and social environment may be just as important.  

Therefore reducing the perceived physical environment barriers, institutional barriers and 

especially intrapersonal barriers may assist with positive physical activity behaviors in college 

students.24,33 

 The department of recreational sports and fitness often plays a unique role to improve the 

perceptions of the university environment.  Rather than push for new fitness and recreational 

facilities, it may be possible for universities and the department of recreation to improve physical 

activity habits among their students by improving the perceptions of the university environment 

and reducing perceived intrapersonal barriers.  Universities can incorporate messages and 
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programming related to self-efficacy and self-regulation for physical activity as they work to 

improve the perceived environment.   
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Table 3:  Associations between perceived university environment and physical activity 
outcomes and SCT variables 1,2 

Perceived University 
Environment Questions GLT 

BRFSS 
Moderate 
Physical 
Activity 

BRFSS 
Vigorous 
Physical 
Activity 

Social 
Support 
(Family) 

Social 
Support 
(Friends) 

Self 
Regulation 

Self 
Efficacy 

University Campus                

In general, would you 
say that the students on 
your college campus are 
physically active… 

-.027 -.086 -.175 .021 .213 -.012 .024 

Overall, would you rate 
your college campus as a 
pleasant place to walk… 

-.029 -.096 -.134 -.184 -.006 -.0175 -.136 

In general, would you 
say the motorized traffic 
on your college campus 
is light… 

.242 -.177 .067 .172 .118 .117 -.065 

Walking on your college 
campus, would you say 
your sidewalks are well 
maintained… 

-.061 .100 .037 -.074 -.056 -.07 -.061 

For walking at night, 
would you describe the 
STREET lighting on 
your college campus as 
very good… 

-.105 -.077 -.424* .011 .179 -.019 -.146 

For walking on your 
college campus, would 
you say that unattended 
dogs are... 

-0.149 -.035 0.010 -.095 -.141 -.153 -.152 

How safe from do you 
consider your college 
campus to be?   

.126 .196 .036 -.148 .137 -.032 .006 

Generally speaking, 
would you say most 
people on your college 
campus can be trusted? 

.031 -.204 -.168 .042 .402* -.100 -.139 
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Does your college 
campus have recreation 
facilities that you can use 
(such as swimming 
pools, parks, walking 
trails, bike baths, and 
other recreation centers, 
etc.)? 

-.086 .070 .052 .163 -.018 -.039 -.076 

In general, would you 
rate the condition of 
these recreation facilities 
as excellent… 

.054 .060 -.249 -.028 .122 .112 -.021 

Thinking about how your 
college spends money, 
do the recreation 
facilities almost always 
gets its fair share... 

.022 .155 -.017 -.114 .078 .207 .258* 

For physical activity, do 
you use ANY private or 
membership only 
recreation facilities 
(these may be off-
campus)? 

.012 .015 .281* .123 -.101 .300* .413* 

Surrounding Campus 
Community               

Do you use the walking 
trails in the community? 
(Walking trails mean 
public trails that are 
designated for walking) 

.061 .083 -.036 .077 .107 .049 .163 

Do you use public 
swimming pools in the 
community? 

.012 .021 .020 .140 .069 .355* .151 

Do you use the public 
recreation centers in the 
community? 

.112 -.063 .057 .159 -.026 .333* .098 

Do you use the bicycle 
paths or bike trails in the 
community? 

.156 -.117 -0.075 -.145 .011 -0.004 .036 

Do you use the parks, 
playgrounds, and/or 
sports fields in the 
community? 

.236 .164 .025 .012 .053 .386* .296* 

Do you use schools in 
the community that are 
open for public 

.276* -0.011 -0.011 .028 .233 .179 .036 
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recreation activities? 

Do you use a shopping 
mall for physical activity 
and/or walking programs 
in the community? 

.115 .122 .025 .091 .116 .227 .176 

Do you use physical 
activity programs and 
facilities at a place of 
worship in the 
community? 

-.013 -.028 .023 -.110 -.012 .100 .081 

Do you use nearby 
waterways such as 
creeks, rivers, and lakes 
for water-related 
physical activities such 
as canoeing, kayaking, 
swimming, or skiing? 
(DO NOT INCLUDE 
NON-PHYSICAL)  

.135 .273* -.047 .159 .265* .205 .091 

Facilities               
For your own physical 
activity, how important 
are recreational/physical 
activity clubs, programs, 
or organized recreational 
events on your college 
campus… 

.413* -.074 .400* .182 .159 .557* .482* 

On your college campus, 
would you say that all 
students have equal 
access to recreation 
facilities? 

-.063 .015 -0.095 .062 .031 .015 -0.032 

Would you say that  the 
recreation facilities on 
campus are very safe...   

.106 -.159 -.062 -.083 -.064 .304* .193 

Do concerns about safety 
at the recreation facilities 
on your college campus 
influence you using 
them? 

-.163 .082 .037 .101 .045 -0.076 -0.121 

Physical Activity and 
SCT        
GLT -- -- -- .358* .387* .531* .499* 
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1 Pearson’s correlation 
*p < 0.05 
 

BRFSS Mod -- -- -- .167 .142 -.119 -.076 

BRFSS VIG -- -- -- -.313* -.306* -.026 .033 
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CHAPTER 5 

 
University Characteristics Associated with Diet, Physical Activity, and Weight Variables 

from the National College Health Assessment 

Abstract 

Environmental and social factors affect health risk behaviors associated with diet, physical 

activity and weight change.  The purpose of this study was to determine which university 

characteristics may be associated with college student health behaviors related to weight gain 

and chronic disease.  Twenty American College Health Association (ACHA) universities 

provided permission to use their data from the National College Health Assessment (NCHA).  

Ordinary linear regression adjusted for clustering effects was used to determine associations 

between university health environment characteristics and student outcomes.  A required 

wellness course was significantly positively associated with strength and aerobic physical 

activity, but was not significantly associated with fruit and vegetable intake.  Intramural sports 

were associated with significantly lower BMI and higher fruit/vegetable intake and aerobic 

physical activity.  Universities can build a supportive environment that promotes positive health 

habits related to nutrition and physical activity during the transition to young adulthood.  

Introduction  

 Late adolescence and young adulthood is a period of life that offers considerable 

opportunity for behavior exploration and identity formation.1   Poor health risk behaviors related 

to diet and physical activity that begin during the transition between adolescence and young 

adulthood may continue into adulthood and increase the risk for chronic disease.2-7  Health habits 

associated with diet, physical activity and weight are difficult to change once in place and the 

emphasis should be on preventing poor health habits before they begin.8,9   
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 Many experience the transition from late adolescence to young adulthood in college.10  

Weight gain and BMI in college may be a predictor of adult obesity, since adolescence and late 

adolescence is a time for rapid weight gain and is highly predictive of adult obesity.2,4,8,11-13  

Environmental and social factors affect college students’ health risk behaviors associated with 

diet, physical activity and weight change.14,15  Poor lifestyle behaviors in college may lead to 

weight gain and increase the risk for chronic disease in college students.  This study was 

designed to determine which university characteristics may be associated with college student 

health behaviors related to weight gain and obesity. 

Methods 

The study protocol was approved by the Institutional Review Board of Virginia Tech.  A 

request soliciting participation in the study by university members of the American College 

Health Association (ACHA) was posted on the ACHA listserve by a staff member of the 

university health center at Virginia Tech. 

University personnel from 23 universities gave permission to use their National College 

Health Assessment (NCHA) data collected between Fall 2005 and Fall 2007. Reference NCHA 

datasets for study variables for Fall 2005, Spring 2005, Fall 2006, Spring 2006 and Fall 2007 

were requested from the American College Health Association and merged for analysis.16  Data 

from twenty of the participating universities were included in the reference data sets provided by 

ACHA.  Three universities participated in more than one administration of the NCHA survey 

during the study period, and only the most recent dataset for these universities were included in 

the merged dataset.  The final dataset used for analysis included 20 universities with a total of 

16,259 student participants. 
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Three questions related to height/weight, nutrition and physical activity from the NCHA 

questionnaire were used in data analysis.  Height and weight were self-reported; body mass 

index (BMI; kg/m2) was calculated from these data.  Questions and answer choices for nutrition 

and physical activity were: 

• How many servings of fruits and vegetables do you usually have per day (1 serving = 1 

medium piece of fruit, ½ cup of chopped, cooked or canned fruit/vegetable, ¾ cup fruit or 

vegetable juice, small bowl of salad greens, or ½ cup of dried fruit)? 

o I don’t eat any fruits or vegetables 

o 1-2 

o 3-4 

o 5 or more 

• On how many of the past 7 days did you (choose 0-7 days for the following): 

o Participate in vigorous exercise for at least 20 minutes or moderate exercise for 30 

minutes? 

o Do exercise to strengthen or tone your muscles, such as push-ups, sit-ups or 

weight lifting? 

Data related to the university health environment were collected for each university, using 

information posted on university webpages and information obtained from university personnel.  

University health environment characteristics included: 

• Wellness course requirement (none, physical education/activity only, nutrition/wellness 

only, combined nutrition and physical activity, wellness requirement with optional nutrition 

and/or physical education) 

• Recreational space (square footage per student: indoor and outdoor) 
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• Health promotion contacts (contacts per 1,000 students) 

• Intramural sports participation (% of students) 

Data were analyzed to determine associations between variables related to the university 

health environment and student outcomes (fruit/vegetable intake, days per week of aerobic and 

strength physical activity, and BMI calculated from self-reported height and weight).  

University-level covariates included size (categorical) and type (public or private).  Student-level 

covariates included age, gender, and race/ethnicity. 

Because there was limited variation by university in dependent and independent variables 

(intra class correlation = 0), the mixed effects model (hierarchical linear model) could not be 

used.  Data were analyzed via ordinary linear regression (OLS) adjusting for clustering effects, 

with statistical significance set at p < 0.05.  Health promotion contacts were removed from 

analyses because this variable may be endogenous (some influencing factors affecting both 

health promotion contacts and student outcomes) and health promotion contacts were not 

collected in a consistent manner across universities.  Fruit/vegetable intake and physical activity 

variables were treated as continuous variables in the analysis. 

Results 

 Associations between university characteristics and student BMI, fruit/vegetable intake 

and physical activity are shown in Table 1.  A university requirement for a wellness course was 

significantly positively associated with the number of days per week students  engaged in 

strength and aerobic physical activity but was not significantly associated with fruit and 

vegetable intake.  Larger indoor recreational space per student was associated with significantly 

higher BMI and fewer number of days per week with strength physical activity while more 

outdoor recreational space per student was significantly associated with lower fruit and vegetable 
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intakes.  Higher percentage of students participating in intramural sports was associated with 

significantly lower BMI and higher fruit/vegetable intake and aerobic physical activity.  

Table 4.  Associations between university characteristics and BMI, fruit/vegetable intake 
and physical activity of college students1,2 

 

University 

Characteristic 

Ordinary Least Squares Regression Coefficients 

 

BMI 

 

Fruit/vegetable 

intake 

Strength 

physical 

activity 

Aerobic 

physical 

activity 

Wellness course 

requirement 

 

0.2696 

 

0.0858 

 

0.2311* 

 

0.2596* 

Indoor recreational 

square footage 

 

0.1229* 

 

0.0019 

 

-0.0363* 

 

-0.0029 

Outdoor recreational 

square footage 

 

0.0008 

 

-0.0011* 

 

-0.0001 

 

-0.0007 

Intramural sports 

participation (% of 

students) 

 

-0.0328* 

 

0.0065* 

 

0.0049 

 

0.0116* 

1 Ordinary linear regression, adjusting for clustering effects. 
2 University-level covariates = size (categorical) and type (public or private).  Student-level 
covariates = age, gender, race/ethnicity 
*p < 0.05 
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Comment 

It was expected that a required wellness course would be associated with positive health 

habits among college students related to physical activity and nutrition.17-21  Research suggests 

that a personal health course taken at a university that includes physical activity, nutrition and 

wellness statistically increases student’s knowledge, emotional, nutritional and physical health 

behaviors and that these students tend to be healthier than students who do not participate in such 

a course.20,22-27  In addition, college students are at a distinct developmental time period and in an 

environment that is different compared to high school students or adults.  They require physical 

activity, nutrition and wellness education and promotion to meet their unique needs.20,23,25-28  A 

general education course that requires students to learn and participate in such activities appears 

to be appropriate and necessary at universities.  However, despite the mounting evidence that 

would support such a program, health and physical education programs at all levels of education 

continue to struggle for their existence.29   

Wellness Course Requirement 

 The university recreational environment may play a vital role to improve student 

participation in physical activity since students report that they participate in physical activity 

primarily for fun or enjoyment and not because it is good for their health.28,30,31  Results from this 

study that were associated with indoor and outdoor recreational space were unanticipated.33  

Indoor recreational square footage may not ultimately be the deciding factor on whether or not 

students participate in physical activity and instead other characteristics such as atmosphere, 

facility design, and proximity to residence may contribute to student use.33,34   

Indoor and Outdoor Recreational Space 
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 The direction of association for outdoor recreational square footage was negative for all 

three student behavior variables and was significant only for fruit and vegetable intake.  The 

measure for outdoor recreational space was not precise, because universities sometimes include 

non-university outdoor recreational space, such as parks, forests, and walking trails.  Inclusion of 

such space was not consistent across universities.  For example, one Midwestern university 

included a national forest in calculating outdoor recreational square footage. 

 College students seem to be more motivated to participate in physical activity by short-

term outcomes than by long-term health benefits.30,31,35  Physical activity participation by college 

students, especially non-group exercise, is often motivated by extrinsic motives such as 

appearance or “looking good.” These motivators may not facilitate adherence to physical 

activity.28,30,31  Intramural sport participation offers opportunities for students to engage in 

physical activity for enjoyment and fun, rather than health and this may have contributed to 

students positive health habits in this study. 

Intramural Sports Participation 

Implications for the College Health Environment 

 The college or university health environment could play a significant role in addressing 

the current obesity epidemic in the U.S. since one-third of persons aged 18-24 years in the 

United States are enrolled in a college or university and more than 50% of persons aged 20-24 

years have attended some college.10  It is important to ensure that college students are provided 

with the right environment and education to maximize their health since students who are healthy 

perform better academically than students who are not healthy.36  Late adolescence and young 

adulthood may be the last window of opportunity in health behavior development and this age 
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group may be missing opportunities for developing positive nutrition, physical activity and 

wellness lifestyle habits.    

 Currently there is no available tool to measure the university health environment.  There 

are no known studies nor are there tools available to investigate the relationship between 

university characteristics and students’ health behaviors related to physical activity, nutrition, 

and weight. 

 It is not fully understood exactly what characteristics influence dietary and physical 

activity habits of late adolescence and young adulthood in college.  Colleges and universities that 

have policies and a positive university health environment to support and promote optimal 

nutrition and physical activity may assist in preventing obesity and controlling the cost of 

chronic disease.   Colleges and universities should take steps towards creating campus 

environments that support positive health habits, such as in dining halls, through campus 

recreation services, a required wellness course, and the built environment that are unique to their 

student population. 

 Further research should be conducted to understand what characteristics of a university 

and more specifically what characteristics of the health environment of a university are most 

strongly associated with student behaviors related to diet, physical activity, weight management 

strategies and overall wellness.  A valid and reliable tool is needed to measure the university 

health environment and determine what university characteristics affect student health behaviors 

related to nutrition, physical activity, weight and overall personal wellness. 
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CHAPTER 6 

The Development and Testing of the University Health Index for Nutrition and 

Physical Activity 

Abstract 

 The purpose of this study was to develop and validate the first tool to assess the 

health environment for late adolescence and young adulthood in higher education.  

Thirteen U.S. universities completed the University Health Index for Nutrition and 

Physical Activity (UHI) and the final dataset included 9,460 student participants.  

Associations between student health behaviors and outcomes related to diet, physical 

activity, and weight from the National College Health Assessment (NCHA) were 

measured to validate the University Health Index.  The total UHI score was not 

significantly associated with outcome variables related to BMI, nutrition, or physical 

activity.  However, individual modules and individual questions were found to be 

significantly associated with outcome variables.  The strongest university characteristics 

associated with positive health behaviors related to nutrition, physical activity, and BMI 

were health promotion and the built environment.  However, measures for physical 

activity may be better developed, while there was only one question with limited utility in 

data analysis related to nutrition.  Although the university built environment may have a 

significant impact on student health outcomes, further research that measures other 

university characteristics such as health courses, the department of recreational sports and 

fitness, and health promotion needs stronger development.  

Purpose 
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 Health habits associated with diet, physical activity and weight are difficult to 

change once in place and the emphasis should be on preventing poor health habits before 

they begin.1,2 Currently, more than one-third of U.S. adults are obese and the entire adult 

population is becoming heavier.3  Obesity-related chronic diseases such as heart disease, 

cancer and diabetes are among the leading causes of death and the leading source of 

medical expenses in the U.S.  Although there is evidence to suggest that optimal nutrition 

and adequate physical activity may reduce the risk of obesity and chronic disease,3-5,7,9-11 

less than one-third of U.S. adults are meeting the current nutrition and physical activity 

recommendations.4,5  Since habits that develop in late adolescence persist into later 

adulthood,6-8 the transition between late adolescence and young adulthood is a critical 

time to intervene and set positive health habits.   

 Colleges and universities are an ideal setting to promote positive health behaviors, 

as it was estimated that about half (49 percent) of 18- and 19-year-olds were enrolled in 

college in 2005.9 It is imperative to assist young adults in establishing optimal physical 

activity and dietary habits during this period of exploration and transition into adulthood.  

Since many adolescents experience the transition to young adulthood in college, the 

university environment could play a significant role in addressing the current rise in 

chronic disease and obesity epidemic in the U.S.   

 The purpose of this study was to develop and validate the first tool to assess the 

health environment for late adolescence and young adulthood in higher education.  The 

University Health Index – Nutrition and Physical Activity (UHI) tool was developed 

according to evidence-based characteristics associated with obesity, physical activity and 

dietary habits similar to  the nutrition and physical activity modules in the Center for 
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Disease Control and Prevention (CDC) K-12 School Health Index (SHI).10  Associations 

between student health behaviors and outcomes (diet, physical activity, and body mass 

index; BMI kg/m2) from the National College Health Assessment (NCHA) were 

measured to validate the UHI.  The overarching hypothesis was that a more positive 

university health environment would be positively associated with student behaviors and 

outcomes related to optimal diet, adequate physical activity and a healthy BMI.  More 

specifically, it was hypothesized that 1) a higher total UHI score would be positively 

associated with fruit and vegetable and physical activity variables and negatively 

associated with BMI; 2) higher individual module scores would be positively associated 

with fruit and vegetable and physical activity variables and negatively associated with 

BMI, and; 3) higher scores for individual questions would be positively associated with 

fruit and vegetable and physical activity variables and negatively associated with BMI. 

Methods 

 The study protocol was approved by the Institutional Review Board of Virginia 

Tech.  A request soliciting participation in a previous study by university members of the 

American College Health Association (ACHA) was posted on the ACHA listserve by a 

staff member of the university health center at Virginia Tech.  In a previous study, 

university personnel from 23 universities gave permission to use their National College 

Health Assessment (NCHA) data.  University members of the American College Health 

Association (ACHA) that participated in this previous study were invited to participate in 

the current study.   

 University personnel from 19 universities agreed to complete the UHI with 13 

universities completing the entire UHI within the academic year of 2010-2011.  All 13 
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universities gave permission to use their National College Health Assessment (NCHA) 

data collected between Fall 2008 and Spring 2010.  Reference NCHA datasets for study 

variables for Fall 2008, Spring 2009, Fall 2009, and Spring 2010 were obtained from the 

American College Health Association.  Two universities provided their NCHA data sets 

with study variables directly to the investigators.  Study variables for the 13 participating 

universities were extracted and merged for analysis.  Only the most recent datasets were 

used for universities who participated in more than one administration of the NCHA 

survey during the study period.  Only students between the ages of 18 and 24 who had a 

BMI between 15 and 40 were included. The final dataset used for analysis included 13 

universities with a total of 9,460 student participants.  

University environment characteristics were measured by the University Health 

Index – Nutrition and Physical Activity (UHI).  The development of the UHI was guided 

by the Center  for Disease Control and Prevention (CDC) K-12 School Health Index 

(SHI)10 as well as current literature and  preliminary studies of the investigators.  Four 

Module Scorecards were developed; 1) Module 1: Health Education Requirement; 2) 

Module 2; Recreational Sports and Fitness; 3) Health Promotion – Nutrition and Physical 

Activity; and 4) Built Environment – Nutrition and Physical Activity.  All four Modules 

are shown in Figure 1.   Discussion questions for each module were modeled after the 

discussion questions included with the SHI and were provided to assist university 

personnel in filling out the UHI accurately and appropriately.   

  At each university at which an individual expressed interest in the study, that 

individual was contacted via email and/or phone and invited to participate in this study.   

One person at each university served as the key contact person and assisted to identify 
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faculty and/or staff to participate in the completion of the UHI.  All lead contacts at each 

university received a packet with instructions, suggested personnel for each module, 

background information and the complete UHI for reference.    

 Personnel with expertise or experience related to content of each Module were 

identified by the lead contact at each university.  Lead contacts were instructed to either 

create a UHI team or use key personnel to discuss each module and then identify 

someone responsible for completing each UHI module scorecard via an online survey 

tool (www.SurveyMonkey.com, Portland, OR).  Anyone who completed part or all of a 

module also completed an informed consent.   

Three questions related to height/weight, nutrition and physical activity from the 

NCHA questionnaire were used in data analysis.  Height and weight were self-reported; 

body mass index (BMI; kg/m2) was calculated from these data.  Questions and answer 

choices for nutrition and physical activity were: 

• How many servings of fruits and vegetables do you usually have per day (1 

serving = 1 medium piece of fruit, ½ cup of chopped, cooked or canned 

fruit/vegetable, ¾ cup fruit or vegetable juice, small bowl of salad greens, or ½ 

cup of dried fruit)? 

o I don’t eat any fruits or vegetables 

o 1-2 

o 3-4 

o 5 or more 

• On how many of the past 7 days did you (choose 0-7 days for the following): 
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o Participate in vigorous exercise for at least 20 minutes or moderate 

exercise for 30 minutes? 

o Do exercise to strengthen or tone your muscles, such as push-ups, sit-ups 

or weight lifting? 

 Data were analyzed via Mixed-effects REML regression model adjusting for 

clustering effects, with statistical significance set at p < 0.05.  Data were analyzed to 

determine associations between the total UHI score, individual module scores, and 

individual components of each module with student outcomes (fruit/vegetable intake, 

days per week of aerobic and strength physical activity, and BMI calculated from self-

reported height and weight).  Initial analysis treated the fruit/vegetable intake variables as 

continuous data.  A secondary analysis treated the fruit/vegetable intake variable as 

dichotomous (low intake = 0 or 1-2 servings/day and high intake = 3 – 4 servings/day or 

5 or more servings/day).  University-level covariates included size (categorical), type 

(public or private) and campus region (Northeast, Midwest, South, West, or Outside of 

U.S.).  Student-level covariates included age (in years), sex (Female, Male, or 

Transgender), and race/ethnicity (White non-Hispanic; Black non-Hispanic; Hispanic or 

Latino/a; Asian or Pacific Islander; American Indian, Alaskan Native, Native Hawaiian; 

Biracial or Multiracial; or Other). 

 Results 

 Thirteen U.S. universities completed the UHI within the academic year of 2010-

2011.  Of the 13 universities, there was 1 small university (5,000-9,999 students), 3 

medium universities (10,000-19,999 students), and 9 large universities (20,000 or more 

students).  Most universities were public universities with the exception of 1 private 
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university and universities location varied (1 = Northeast; 4 = Midwest; 4 = South; and 4 

= West).  There were 9,460 student participants with a mean age (± SD) of 20 ± 1.59 y 

and mean BMI (± SD) of 23.7 ± 4.38 kg/m2; 5% were underweight, 67% were normal 

weight, 20 % were overweight, and 8% were obese.   There were 63% female and 37% 

male; 76% white,  non-Hispanic; 4% black, non-Hispanic; 7% Hispanic/Latino; 13% 

Asian/Pacific Islander; 1% American Indian/Alaskan Native/Native Hawaiian; 4% 

biracial/multiracial; and 2% who indicated “other” as their race/ethnicity.    

 Faculty and staff responsible for the completion of the UHI were from a variety of 

disciplines and departments, such as Undergraduate Admissions, Student Health 

Services, Food Service, and the Department of Recreational Sports and Fitness.  

Corresponding faculty/staff and UHI Modules are listed in Table 1.   

 The total UHI score was not significantly associated with outcome variables 

related to BMI, nutrition, or physical activity.  There were two total module scores that 

were significantly associated with outcome variables; Module 3: Health Promotion and 

Module 4: Built Environment.  The Total Module 3: Health Promotion – Nutrition and 

Physical Activity score was positively significantly associated with vigorous activity (p = 

0.046).  The Total Module 4:  Built Environment – Nutrition and Physical Activity score 

was significantly positively associated with moderate physical activity (p = 0.096).   

 Considering the individual questions in each module, there were significant 

results related to recreational sports and fitness, health promotion and health education, 

and the built environment for nutrition and physical activity.  Within Module 2: 

Recreational Sports and Fitness, fitness incentives were weakly associated with strength 

(p =0.086), and recreational indoor sport instruction was significantly positively 
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associated with high fruit and vegetable intake (p =0.024) and with BMI (p =0.027).  

Recreational sport special events were also significantly positively associated with BMI 

(p =0.004). 

 Within Module 3: Health Promotion, having health promotion/health education 

that included topics related to nutrition, physical activity and/or weight management was 

weakly associated with vigorous physical activity (p = 0.064), and when these topics 

were perceived to reach students well, they were significantly associated with BMI (p = 

0.010) and the availability of nutrition and/or weight management counseling was weakly 

associated with vigorous physical activity (p = 0.068). 

 Within Module 4: Built Environment, having a recreational walking/running 

and/or bike path was weakly associated with high fruit and vegetable intake (p = 0.076) 

and was negatively significantly associated with BMI p = 0.023).  Vigorous physical (p = 

0.069) activity and strength training (p = 0.095) were weakly positively associated with 

having a strong active transportation infrastructure and was positively significantly 

positively associated with high fruit and vegetable intake (p = 0.047).  Recreational sport 

and fitness facility/facilities were significantly positively associated with high fruit and 

vegetable intake (p = 0.034). Having adequate indoor space in recreational sports and 

fitness facilities was positively significantly associated with strength (p =0.025) and was 

weakly associated with vigorous physical activity (p = 0.053).   Nutrition information 

availability was weakly associated with moderate physical activity (p = 0.088) and high 

fruit and vegetable intake (p = 0.098).   

Discussion 

University Health Environment 
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It is important to ensure that college students are provided with an environment 

that is conducive to optimal health choices.  Universities have an opportunity to 

incorporate programs, incentives, education and university policies to build a supportive 

environment that promotes optimal nutrition and adequate physical activity to meet the 

unique health needs of late adolescence and young adulthood.  

Built Environment – Nutrition and Physical Activity 

Of the four UHI Modules, Module 4: Built Environment – Nutrition and Physical 

Activity had the most associations with outcomes.  This may be due to the relatively 

strong literature base and evidence available related to associations between the built 

environment and health behaviors and that was used to develop Module 4.11-19  Measures 

for physical activity are also better developed and consistent in the literature,20-26 while 

there was only one question with limited utility in terms of data analysis related to 

nutrition.  Although there were some associations with university characteristics and fruit 

and vegetable intake, specific characteristics to evaluate and emphasize for their 

influence on dietary patterns of college students need stronger development. 

Results from this study that were associated with indoor recreational space were 

anticipated.27  However, universities should note that other university characteristics such 

as atmosphere, facility design and proximity to residence may also be significant 

influences on whether or not students participate in physical activity.20,28   

 Physical activity patterns during late adolescence and young adulthood determine 

physical activity habits in adulthood.29   Yet, physical activity declines from high school 

to college and many students adopt sedentary lifestyles in college.26,30,31  The university 

built environment has the potential to significantly impact health behaviors and health 
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outcomes.19,20,26,28,32-37  College students who have fewer perceived inconveniences and 

are closer to their exercise facility may be more inclined to be physically active.13,20,28  

Having recreational sport and fitness facilities that are easily accessible, close in 

proximity and appealing to students may help to facilitate positive physical activity 

habits.  In children and youth, studies have shown that physical activity is positively 

associated with recreational facilities that are accessible and close in proximity.19  In a 

study with college students, Reed et. al. found that the intensity, frequency, and duration 

of physical activity were significantly related to the quantity of college students’ home 

exercise equipment.  In addition, freshman and sophomores engaged in physical activity 

closer to their residences participated in more physical activity sessions per week when 

compared to juniors and seniors who lived further from their exercise facility.20  

 Getting more college students to walk or ride bicycles for active transportation 

may also be a way to increase overall physical activity in students. 34,36-38  The university 

built environment that supports complete streets, is perceived to be safe for active 

transportation, and includes pleasing aesthetics may increase active transportation.14-

17,19,39  This is supported  by one study where students who attended a traditional 

university campus with large aesthetically pleasing footpaths, streets closed to motorized 

traffic and many on-campus destinations walked at least two times greater distance and 

were engaged in significantly more minutes of moderate to vigorous physical activity 

than students at a university with limited nearby destinations and limited streets closed to 

motorized traffic.36 

  In general, research shows that the more an area is, or the more an area is 

perceived to be in good condition for active transportation, the more active transportation 



81 
 

occurs and there is an increase in total physical activity.16,19,28,40  This is consistent with 

research that has been conducted on university campuses indicating that the more 

walkable or the more a university is perceived to be walkable, more walking is used for 

active transportation and overall physical activity, especially during the weekday. 28,36 

 It may be reasonable then that universities that support and promote walkability or 

cycleability for active transportation will increase overall physical activity of college 

students.  For example, compared with private motor vehicle users, public transport users 

were found to walk more and have more daily steps in a university setting.34  Cyclists are 

also known to accumulate more minutes of physical activity and spend more time in 

active transportation on a university campus when compared to students who use 

motorized methods for transportation.37      

The built environment has largely been overlooked on college campuses in 

regards to health habits associated with nutrition and weight.  However, there are some 

studies that indicate a positive association between healthy food proximity and better 

nutrition intake among youth and adults.18,19  The nutrition environment on campus, such 

as having healthy dining facilities on-campus, nutrition information about foods in dining 

halls, especially at point-of-service, and vending machines that offer healthy options may 

play a significant role in the types and amounts of foods students choose to eat.38,41-43  

Levitsky found that when larger amounts of food were served to college students, 

significantly more food was consumed.44  In another study, freshmen experienced 

significant weight gain during their first 3 months of college and this weight gain was 

associated with eating in ‘all-you-can-eat’ dining halls, snacking and eating high-fat ‘junk 
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food.43  Thus, the nutrition environment could play a significant role for college students 

in how much and what type of food is consumed on a regular basis.   

Health Promotion – Nutrition and Physical Activity 

Universities may benefit from measuring beyond reach, and include outcome 

measures related to nutrition, physical activity, and weight management to determine 

effect of each program.  Module 3: Health Promotion and Health Education attempted to 

capture this.  The total score from Module 3 was the only other module that was found to 

be associated with a health outcome; vigorous physical activity.  Vigorous physical 

activity was also associated with those universities who said that health promotion and 

health education included nutrition, physical activity and/or weight management and with 

those universities who indicated that nutrition and/or weight management counseling is 

available.  Reach of these services that included nutrition, physical activity, and/or weight 

management was significantly positively associated with student BMI.  This could be a 

reflection of the university’s recognition that these services need to exist due to a weight 

problem at their university or it may be due to other factors that were not measured in this 

study.   

Health promotion and counseling related to nutrition, physical activity, and 

weight management were expected to be positively associated with outcome 

variables.41,45-51  Although there were some trends with vigorous physical activity noted, 

moderate physical activity, strength, and fruit and vegetable variables were not related to 

any of university health promotion and health education characteristics measured.   

One of the main difficulties in measuring health promotion for nutrition, physical 

activity, and weight management lies in the fact that health promotion and health 
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education are not delivered in a consistent manner across universities and the outcomes 

of those health promotion efforts are often not measured.  The health promotion and 

health education services related to nutrition, physical activity, and weight management 

were not necessarily measured by the number of student contacts, but instead on whether 

or not each university delivered these services.  Again, the nutrition outcome variable 

was not strong.  This may be the reason for lack of association with health promotion and 

counseling at universities and BMI and nutrition outcomes.  The Health Promotion 

Module for Nutrition and Physical Activity should not be disregarded.  Instead, it is 

recommended that researchers work with university’s health promotion and health 

education team to determine what characteristics of the health promotion and health 

education program on campus are most strongly associated with health behaviors related 

to nutrition, physical activity, and weight management. 

Recreational Sports and Fitness 

The university department of recreational sports and fitness may play a key 

leadership role in setting positive physical activity behaviors by engaging students 

through recreational sport and fitness incentives, recreational sport instruction, fitness 

classes, and activities such as intramural and sport club programs, special events, and 

having adequate indoor and outdoor recreational space.  In this study, there were positive 

associations between outcome variables and fitness incentives, recreational indoor sport 

instruction, and recreational sport events.  Since recreational sport events were associated 

with BMI and fitness incentives were associated with strength, this may indicate that 

students who use weight lifting as their main exercise activity are more likely to 
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participate in strength exercises, especially during special events and when there are 

incentives provided.   

Recreational indoor sport instruction was significantly positively associated with 

high fruit and vegetable intake and was significantly negatively associated with BMI.  

Students who are interested in participating in physical acidity and eating healthy may be 

looking for those opportunities or it may be that those sport instruction opportunities help 

students to make better overall choices.   

University recreational sport departments may provide unique opportunities for 

students to engage in healthy behaviors.  In general, college students do not seem to have 

similar patterns or motivators for physical activity when compared to adults.5,26,29,30,35,52,53  

For example, college students tend to be more active during the week than on the 

weekend, whereas adults engage in more physical activity on the weekend compared to 

weekdays.29,36  College students also report that they participate in physical activity 

primarily for fun or enjoyment and not because it is good for their health.29,54,55  Students, 

especially males, prefer to participate in physical activity through group activity such as 

intramural or sport participation.29,54,56  Therefore, it was expected that universities that 

had a strong recreational sports and fitness program would be positively associated with 

student outcomes, especially physical activity.     

 College students seem to be more motivated to participate in physical activity by 

short-term outcomes than by long-term health benefits.54,55,57  Physical activity 

participation by college students, especially non-group exercise, is often motivated by 

extrinsic motives such as appearance or “looking good” which may not help to facilitate 

adherence to physical activity.29,54,55   Departments of recreational sports and fitness can 
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encourage healthy habits, especially physical activity by playing towards the short term 

motivators such as for enjoyment and to be social, rather than for long term health 

benefits.  Ultimately, this may help to ensure positive health habits among college 

students, especially related to physical activity.   

 Although some results emerged for the association between characteristics of 

recreational sports and fitness, Module 3 could be stronger.  There is not a strong 

literature base that explores the characteristics of programs offered by the departments of 

recreational sports and fitness and the effect on health behaviors.  This module was based 

mainly on preliminary data and conversations with one university’s department of 

recreational sports and fitness.  It may be that this module did not reflect those specific 

characteristics at other universities that promote participation in adequate physical 

activity, especially since much of the module measures whether a university has certain 

programs or not.  

  In addition, the department of recreational sports and fitness may not have an 

accurate sense of whether or not they are reaching a majority of the students and instead 

it could be that they are only meeting the needs of students who are already interested in 

participating in physical activity.  This module could be further developed with the 

department of recreational sports and fitness in collaboration with researchers and 

departments of student health promotion to determine effective measures to determine 

reach and to determine specific characteristics that are most effective in promoting 

positive student behaviors, especially physical activity. 

Health Education Requirement 
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It was hypothesized that a required wellness course that included both nutrition 

and physical activity components would result in a positive association with the outcome 

variables. 42,60,62-66  However, the Health Education Module, Module 1, was not 

associated with any of the outcome variables.   

Although this study did not find significant results with the health education 

requirement, it is not recommended to completely disregard this Module.  Instead, it may 

be that further research needs to explore what types of wellness courses (content and 

delivery) produce the strongest knowledge and skills related to nutrition and physical 

activity habits in undergraduate students and how to measure the effects of these courses.  

It could be that universities can incorporate nutrition and physical activity education and 

skills into their curriculum in a new and unique way, rather than a traditional course.47  It 

is these unique components to a course that may be the most powerful and further 

research needs to follow-up on what aspects of a wellness course positively affect 

nutrition and physical activity behaviors. 

Despite the evidence that would support such a  course, health and physical 

education programs at all levels of education continue to struggle for their existence.58  

Universities that are committed to promoting positive nutrition and physical activity 

habits and that do not require a wellness course with nutrition and physical activity 

components may be finding other ways to educate and encourage their students to 

participate in these behaviors, such as through campus wide events, the student health 

center and health promotion, and/or through the department of recreational sports and 

fitness.   

Overall UHI 
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Until all 4 modules have strong measurement components, the total score will be 

diluted and may not accurately reflect the university health environment.  Even if all 4 

modules were measured well, some may be stronger than others at different universities.  

While the total score may reflect the overall health environment of the university, 

individual module scores would be more useful for universities that are attempting to 

improve specific components of the university health environment. 

 Although chronic disease and obesity are preventable and health habits are 

established between adolescence and adulthood, nationally representative research has 

not comprehensively followed this age group.  Oftentimes this age group is separated and 

clustered into a childhood or adult subgroup for research, reporting and intervention 

efforts. 

Health Risk Assessments for Colleges and Universities 

34,35,59,10,60  The ages between 18–25 years of age are not identified as a group and 

therefore their health status and health progression is not being followed  consistently or 

strategically.  This age group may be missing opportunities for evaluation and 

intervention. 

 Although the National College Health Assessment (NCHA) exists, there are 

limited survey questions (3-5 questions) that relate to physical activity and dietary 

habits.61   Currently there is no available tool to measure the diet patterns, physical 

activity, weight and personal wellness in students enrolled in higher education.  There are 

no known studies nor are there tools available to investigate the relationship between 

university policy and students’ health behaviors related to physical activity, nutrition, 

weight and overall personal wellness.  Thus, it is imperative that the results of the current 

study are used to refine future versions of the UHI and to continue to investigate the 
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university characteristics that are most strongly associated with specific student health 

behaviors and outcomes related to nutrition, physical activity, and weight. 

So what? 

 The transition from adolescence to young adulthood during college is a time for 

rapid weight gain, a decline in nutritional quality of the diet, an increase in sedentary 

behavior along with decreased physical activity and is highly predictive of adult health 

habits and obesity.  However, there are limited nationally representative data on college 

student nutrition and physical activity behaviors. 

What is already known on this topic?  

  Development and testing of the UHI tool is the first attempt to evaluate the 

university health environment and its influence on this often overlooked age group and 

their health habits related to nutrition, physical activity and weight. 

What does this article add? 

 The university philosophy and commitment to student health plays a unique role 

to improve students’ behaviors related to nutrition, physical activity, and weight.   

Although the university built environment may have a significant impact on student 

health outcomes, further research that measures other university characteristics such as 

health courses, the department of recreational sports and fitness, and health promotion 

needs stronger development. 

What are the implications for health promotion practice or research? 
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 Table 5.  UHI and Corresponding Department and Professional Titles of University 
Faculty and Staff Respondents 

University Health 
Index 

Department Professional Title 

Module 1 Student Wellness & Outreach 
Wellness and Health Promotion 
Health Sciences 
Health and Physical Education 
University Student Health Center and Services 
University Health Education and Promotion 
Undergraduate Studies 
Office of Community Health 
Office of Health  Promotion 
Undergraduate Admissions 

 

Outreach Educator 
Campus Dietitian 
Assistant Professor 
Department Chair 
Director of Health Promotion and Wellness 
Physical Activity and Nutrition Health Educator 
Asst. Vice President 
Health Educator 
Health Education Coordinator 
Manager of Community Health 
Director of Health Promotion 
Director of Undergraduate Admissions 

 

Module 2 Student Wellness & Outreach Outreach Educator 
Community Health Manager 
Wellness and Health Promotion Campus Dietitian 
Health Sciences Assistant Professor 
Health and Physical Education Department Chair 
Campus Recreation Services Director 
Health Education and Promotion Physical Activity and Nutrition Health Educator 
Recreational Sports & Facilities Fitness Program Director 
Student Health Center  
Student Recreation and Wellness Center Health Education Coordinator 
Department of Student Health Services Student Health Services Director 
Office of Health Promotion Director 

 

Outreach Educator 
Campus Dietitian 
Assistant Professor 
Department Chair 
Director of Health Promotion and Wellness 
Physical Activity and Nutrition Health Educator 
Fitness Program Director 
Health Educator 
Health Education Coordinator 
Assistant Director of Fitness Programs  
Student Health Services Director 
Manager of Community Health 
Director of Health Promotion 

 

Module 3 Student Wellness and Outreach 
Community Health 
Health Sciences 
Student Health Center 
Health Education and Promotion 
Health Promotion and Wellness 
Center for Student Wellness 
University Counseling Center 
Student Recreation and Wellness Center 
Office of Health Promotion 

 

Outreach Educator 
Campus Dietitian 
Assistant Professor 
Program Manager 
Director of Health Promotion and Wellness 
Physical Activity and Nutrition Health Educator 
Health Educator 
Health Education Coordinator 
Director of Health Promotion 

 

Module 4 Student Wellness and Outreach 
Community Health 
Health Sciences 
Student Affairs 
Student Health Center 
Health and Physical Education 
Health Education and Promotion 
Recreational Sports & Facilities 
Health Promotion and Wellness 
Dining Services 
University Bookstore 

 

Outreach Educator 
Program Manager 
Assistant Professor 
Associate Vice President for Student Development 
Director of Health Promotion and Wellness 
Department Chair 
Physical Activity and Nutrition Health Educator 
Fitness Program Director 
Health Educator 
Health Education Coordinator 
Campus Dietitian 
Food Service Director 
Operations Division Manager 
Assistant Director of Fitness and Assessment 
Administrative Dietitian 
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Table 6.  Figure 1:  University Health Index for Nutrition and Physical Activity 
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Table 7.  Associations between the University Health Index and physical activity, 
diet, and BMI outcomes 

    

Vigorous 
Physical 
Activity 

coefficient 
(SE)1 

Moderate 
Physical 
Activity 

coefficient 
(SE) 

Strength 
Physical 
Activity 

coefficient 
(SE) 

 

Fruits and 
Vegetables 
Continuous 
coefficient 

(SE) 

High Fruit 
and 

Vegetables  
Coefficient 

(SE) 

BMI 
coefficient 

(SE) 

Total 
UHI Total UHI Score 0.011 

(0.011) 
0.005 

(0.009) 
0.005 

(0.007) 
0.002 

(0.002) 
0.003 

(0.006) 
-0.002 
(0.017) 

Total 
Module 

1 

Total Module 1 Score: Health 
Education Requirement 

0.001 
(0.020) 

-0.008 
(0.016) 

0.000 
(0.012) 

-0.001 
(0.004) 

-0.006 
(0.010) -0.005 

(0.029) 

HE.1 Health education is required as part of 
the general education requirement 

 0.084 
(0.092) 

 0.019 
(0.078) 

 0.065 
(0.054) 

0.0147 
(0.020) 

0.026 
(0.047) 

 0.068 
(0.142) 

HE.2 
Health education requirement includes a 
nutrition AND physical activity 
component 

0.000 
(0.091)  

-0.032 
(0.073)  

 -0.006 
(0.056) 

-0.001 
(0.020)  

-0.022 
(0.045)  -0.085 

(0.132) 

HE.3 Health education requirement includes a 
NUTRITION component 

-0.016 
(0.098)  

 -0.054 
(0.077) 

 -0.017 
(0.060) 

-0.008 
(0.021)  

-0.044 
(0.048) 

-0.048 
(0.145)  

HE.4 Health education requirement includes a 
PHYSICAL ACTIVITY component 

 0.000 
(0.091) 

 -0.032 
(0.073) 

-0.006 
(0.056)  

-0.002 
(0.020)  

-0.022 
(0.045) 

-0.084 
(0.132)  

HE.5 Student opportunities to participate in 
physical activity 

 -0.022 
(0.076) 

-0.052 
(0.058)  

 -0.016 
(0.046) 

 -0.013 
(0.016) 

-0.051 
(0.035) 

 0.024 
(0.113) 

Total 
Module 

2 

Total Module 2 Score: Recreational 
Sports and Fitness 

-0.008 
(0.072) 

-0.024 
(0.057) 

-0.022 
(0.043) 

0.002 
(0.016) 

-0.002 
(0.036) 0.052 

(0.105) 

RSF.1 The recreational sports and fitness 
department is well established 

 0.287 
(0.647) 

 0.127 
(0.526) 

0.076 
(0.398)  

0.115 
(0.135)  

0.282 
(0.319) 

 -1.099 
(0.878) 

RSF.2 Recreational intramural sports 0.287 
(0.647)  

 0.127 
(0.526) 

0.076 
(0.398) 

0.115 
(0.135)  

0.282 
(0.319) 

-1.099 
(0.878)  

RSF.3 Recreational club sports 0.287 
(0.647) 

0.127 
(0.526) 

0.076 
(0.398) 

0.115 
(0.135) 

0.282 
(0.319) 

-1.099 
(0.878) 

RSF.4 Recreational indoor sport instruction 0.236 
(0.339) 

0.243 
(0.266) 

 0.106 
(0.208) 

 0.118 
(0.061)*  

0.332 
(0.147)** 

-0.882 
(0.399)**  

RSF.5 Recreational sport special events  0.270 
(0.217) 

 0.072 
(0.191) 

 0.173 
(0.131) 

 0.006 
(0.052) 

-0.012 
(0.121) 

0.695 
(0.243)*** 

RSF.6 Group fitness instruction and/or classes 0.287 
(0.647) 

0.127 
(0.526)  

0.076 
(0.398)  

 0.115 
(0.135)  

0.282 
(0.319) 

-1.099 
(0.878) 

RSF.7 Individual fitness instruction and/or 
classes 

0.033 
(0.342)  

0.037 
(0.274)  

 -0.018 
(0.207) 

 0.041 
(0.072) 

0.095 
(0.166) 

 -0.27 
(0.498) 

RSF.8 Fitness incentives -0.116 
(0.093) 

-0.098 
(0.074) 

-0.090 
(0.053)* 

-0.02 
(0.021) 

-0.064 
(0.048) 

0.185 
(0.134) 

Total 
Module 

3 

Total Module 3 Score: Health 
Promotion - Nutrition and Physical 

Activity 

0.095 
(0.048)** 

0.054 
(0.043) 

0.045 
(0.032) 

0.007 
(0.013) 

0.020 
(0.029) 0.105 

(0.079) 

HP.1 
 The Health Promotion department 
and/or the Health Education team is 
well established within the university 

0.287 
(0.647) 

0.127 
(0.526) 

0.076 
(0.340) 

0.115 
(0.135) 

0.282 
(0.319) -1.099 

(0.878) 

HP.2  Health Promotion/Health Education 
reaches undergraduate students well 

0.287 
(0.647) 

0.127 
(0.526) 

0.076 
(0.398) 

0.115 
(0.135) 

0.282 
(0.319) 

-1.099 
(0.878) 

HP.3 
 Health Promotion/Health Education 
topics include nutrition, physical 
activity and/or weight management 

0.395 
(0.214)* 

0.226 
(0.191) 

0.183 
(0.142) 

0.021 
(0.055) 

0.051 
(0.129) 0.419 

(0.352) 

HP.4 

 Health Promotion/Health Education 
topics related to nutrition, physical 
activity and/or weight management 
reaches students well 

0.162 
(0.103) 

0.087 
(0.091) 

0.093 
(0.064) 

0.006 
(0.026) 

0.012 
(0.059) 0.330 

(0.128)*** 

HP.5  Nutrition and/or weight management 
counseling is available 

0.272 
(0.149)* 

0.167 
(0.131) 

0.102 
(0.102) 

0.026 
(0.038) 

0.088 
(0.085) 

0.180 
(0.259) 

Total 
Module 

4 

Total Module 4 Score: Built 
Environment - Nutrition and Physical 
Activity 

0.036 
(0.022) 

0.029 
(0.017)* 

0.20 
(0.0136) 

0.008 
(0.005)* 

0.021 
(0.011)* -0.026 

(0.037) 

BE.1 Recreational walking/running and/or 
bike path 

0.101 
(0.171) 

0.134 
(0.131) 

0.013 
(0.106) 

0.047 
(0.033) 

0.138 
(0.078)* 

-0.450 
(0.198)** 

BE.2 Active transportation infrastructure; 0.219 0.151 0.126 0.047 0.128 -0.216 
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*p < .10; **p < .05; ***p < .01 
1 SE = standard error 
 

 
  

sidewalk, path and/or bike lane (0.120)* (0.102) (0.075)* (0.26)* (0.065)** (0.201) 

BE.3 Recreational sport and fitness 
facility/facilities 

0.299 
(0.203) 

0.229 
(0.164) 

0.141 
(0.129) 

0.072 
(0.041)* 

0.202 
(0.095)** 

0.066 
(0.342) 

BE.4 Indoor recreational sport and fitness 
facility space 

0.234 
(0.121)* 

0.130 
(0.109) 

0.154 
(0.069)** 

0.028 
(0.030) 

0.064 
(0.070) 

0.181 
(0.210) 

BE.5 Outdoor recreational sport and fitness 
facility space 

0.133 
(0.114) 

0.087 
(0.094) 

0.068 
(0.070) 

0.012 
(0.026) 

0.027 
(0.059) 

0.053 
(0.183) 

BE.6 Healthy dining facilities on-campus 0.109 
(0.161) 

0.075 
(0.131) 

0.068 
(0.098) 

0.040 
(0.033) 

0.099 
(0.079) 

-0.233 
(0.231) 

BE.7 Nutrition information available 0.173 
(0.125) 

0.162 
(0.095)* 

0.090 
(0.078) 

0.035 
(0.027) 

0.101 
(0.061)* 

0.043 
(0.207) 

BE.8 Dining venues -0.016 
(0.156) 

0.049 
(0.123) 

-0.020 
(0.094) 

0.030 
(0.031) 

0.089 
(0.072) 

-0.271 
(0.206) 

BE.9 Beverage vending machines 0.060 
(0.315) 

0.086 
(0.252) 

0.111 
(0.186) 

0.009 
(0.068) 

0.025 
(0.155) 

-0.364 
(0.445) 

BE.10 Food and snack vending machines 0.152 
(0.228) 

0.166 
(0.789) 

0.130 
(0.134) 

0.009 
(0.050) 

0.029 
(0.116) 

-0.324 
(0.326) 
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  CHAPTER 7 

Challenges and Recommendations for Conducting Research Regarding Nutrition 

and Physical Activity of College Students 

Synopsis 

 During development and testing of a tool to measure the university health 

environment for nutrition and physical activity, it became evident that studying college 

students’ health habits is challenging.  The transition between late adolescence and young 

adulthood often occurs in college and the campus environment may play a vital role in 

promoting positive health habits that will likely carry into adulthood.   Universities and 

researchers should work together to promote the importance of studying college students’ 

habits related to nutrition and physical activity.   

The Importance of Late Adolescence and Young Adulthood 

 The transition from late adolescence to young adulthood is an important time to 

promote positive health habits related to nutrition, physical activity, and weight.1-3   

Habits that are developed during this time period may carry over into adulthood and BMI 

in late adolescence may be a strong predictor of BMI in adulthood.4-6  The U.S. 

population is not meeting nutrition and physical activity recommendations which may be 

contributing to the increasing prevalence  of obesity and chronic disease.7-9   Providing 

evaluation, intervention, and a supportive environment during this highly influential time 

period may the last opportunity to set positive health habits related to nutrition, physical 

activity, and weight.10-12 

The Development of a University Health Index Tool and Lessons Learned 
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  During development and testing of a tool to measure the university health 

environment for nutrition and physical activity, it became evident that studying college 

students’ health habits and the influences on these habits is multifaceted and challenging.  

There is clearly a need to educate, intervene, and provide a supportive environment on 

university campuses that will ensure healthy habits related to nutrition, physical activity, 

and weight in college students.7,13-15  However, gaining the support of university faculty 

and staff to carry out development research that aims to understand what characteristics 

of a university promote positive nutrition and physical activity behaviors can prove to be 

tough at times.  In addition, obtaining access to representative samples of college 

students, measuring health behaviors and outcomes, especially nutritional behaviors and 

outcomes, is difficult.    

 Currently, efforts to examine and/or intervene with the college student population 

in relation to optimal nutrition and physical activity as way to prevent obesity and chronic 

disease are limited.  Numerous prevention programs and health surveys exist, but they do 

not target the late adolescence and young adulthood subgroup.  Often, they only provide 

minimal research information regarding nutrition and physical activity and they do not 

provide data on representative samples of students.16,17,18  In addition, this age group is 

oftentimes separated and clustered into childhood and adult subgroups for research, 

reporting and intervention efforts.19,20   

Nutrition and Physical Activity Assessments  

 The National College Health Assessment (NCHA)18 is an example of a national 

college student survey, but it includes limited data regarding nutrition, physical activity, 

and weight, particularly dietary outcomes.  The NCHA is primarily focused on 
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alcohol/drug/tobacco, sexual health, mental health, and personal safety and violence with 

only one to two survey questions related to physical activity (the number of days 

participated in vigorous or moderate physical activity and the number of days participated 

in strength physical activity) and one question related to nutrition (the number of servings 

of fruits and vegetables consumed per day).  In addition, the NCHA does not provide 

nationally representative data because it is completed voluntarily at the discretion of 

individual universities that are usually members of the American College Health 

Association (ACHA).  These universities may represent universities that are already 

committed to promoting a healthy environment for their students. 

Convenience Samples 

  The factors or characteristics related to the university health environment that 

may assist to promote optimal nutrition and adequate physical activity behaviors and 

support a healthy weight are poorly understood.  Much of what is known about college 

students behaviors related to nutrition, physical activity, and weight stems from research 

conducted with convenience samples of mostly Caucasian students.14,21-30 

 Many research studies that have attempted to study college student behaviors 

related to diet outcomes appear to have used study-specific nutrition surveys that were 

only briefly validated.  The nutrition environment, such as all you can eat dining halls, 

location of dining halls, and access to appetizing healthy foods may be difficult to 

measure.  A new tool that measures the campus dining environment is promising,31 but  

without adequate nutrition outcome measurements, it may be difficult to prove that a 

supportive dining environment and/or nutrition promotion efforts cause students to attain 

positive nutrition skills, knowledge, and habits. 
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 However, college students are difficult to access.  Each university appears to have 

a tight grasp around its students and this rigid structure is supported by university-

specific policies and procedures for administering a survey to college students.  The 

unique university infrastructure and the special navigation through administrative and 

university personnel that it takes can prove to be an intricate puzzle.  Unlike the K-12 

school system, there is not a central university entity with jurisdiction over health-related 

student issues.  Instead, health-related student issues and services are the responsibility of 

a variety of departments at a university including the provost office, undergraduate 

studies, student affairs, student health, recreational sport and fitness, campus dining, and 

academic departments such as kinesiology and nutrition.  Therefore, it is difficult to 

realize the complete picture of which departments are promoting positive health habits 

and the influence of those programs and services.   

The Role of Universities  

 A university philosophy and commitment to improve and promote positive health 

habits associated with nutrition, physical activity, and weight may have a strong role in 

shaping college students’ habits, beliefs, attitudes, knowledge, and skills so that they may 

live a healthy lifestyle.  It is important to remember that college students are the next 

generation of community members and professionals, and will be responsible for setting 

societal norms and values. Therefore, it is important that college students are provided 

with a healthy foundation.    

 Often, university gatekeepers are those who are self-selected and are already 

interested in improving student health outcomes.  Universities often claim protection over 

their student population as means to reduce burden and responsibilities for students.  This 
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proves to be a major barrier for researchers who are truly interested in understanding 

university students outside of their own immediate colleges and campus.   

 Each university has the ability to shape its environment and develop its own 

philosophy and commitment that is intended for its specific student body. The university 

health environment could play a significant role in addressing the current obesity 

epidemic and help to promote positive health habits related to nutrition, physical activity, 

and weight in the U.S. since many late adolescents transition into adulthood in college.  

However, if universities are not willing to allow access to students and we cannot 

improve the measurement of health outcomes for this population, in particular nutritional 

outcomes, it will be difficult to understand what characteristics of a university matter.   

Recommendations and Conclusion  

 Researchers may need to build a stronger case regarding the importance of 

studying college students’ behaviors related to the prevention of chronic disease and 

weight gain during their years at college.  In order to have access to a more representative 

sample of college students, it may be that researchers and university administration need 

to develop a marketing tool to distribute to university personnel that supports access to 

students.   

 Since convenience samples do not provide sufficient data on nutrition, physical 

activity, and weight management in college students, federal support may be needed to 

produce representative data.  The Center for Disease Control and Prevention (CDC) 

completed the National College Health Risk Behavior Survey (NCHBRS) in 199532 and 

this may be an opportunity to reinstate this survey.  Or considering that both the 

NCHBRS and the NCHA have limited questions on nutrition and physical activity, 
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researchers could propose more questions on these topics, specifically nutrition.  Finally, 

a valid and reliable tool is needed to measure the university health environment and 

determine what university characteristics affect student health behaviors related to 

nutrition, physical activity, weight and overall personal wellness. 
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CHAPTER 8 

Summary 

 College students do not appear to be meeting the current recommendations for 

nutrition and physical activity which may be contributing to unhealthy weight gain in 

college and may be establishing poor health habits that will carry into adulthood.1-7  The 

transition between adolescence and young adulthood is the time period for the most rapid 

weight gain and increased risk of development of obesity.8 Health habits associated with 

diet, physical activity and weight are difficult to change once in place and the emphasis 

should be on preventing poor health habits before they begin.9,10  Many adolescents 

experience the transition to young adulthood in college11 and the university health 

environment could play a significant role in addressing the current rise in chronic disease 

and obesity epidemic in the U.S.   

 The university environment and the perception of the university environment may 

play a vital role to improve student health behaviors related to diet and physical activity.  

Currently there is no available tool to investigate the relationship between a university’s 

commitment and students’ health behaviors related to physical activity, nutrition, and 

weight.  Social-Ecological Model (SEM) provides an approach to examine college 

students’ behaviors related to university characteristics on a multilevel approach.   

The overarching goal for this line of research was to develop and test the first tool 

to assess the health environment for late adolescence and young adulthood in higher 

education.  The University Health Index for Nutrition and Physical Activity (UHI) tool, 

guided by the Center for Disease Control and Prevention (CDC) K-12 School Health 

Index,7 was designed to evaluate the associations between the university health 
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environment and student health outcomes (diet, physical activity, and body mass index; 

BMI kg/m2).  Several studies were conducted to further examine what university 

characteristics are most strongly associated with college student health habits related to 

weight, nutrition, and physical activity behaviors. 

 The first study was a retrospective study to document 4-year changes in body 

weight, body mass index (BMI) and blood pressure in college students.  Undergraduate 

students (n=444) at a research-intensive mid-Atlantic land-grant university.  Height, 

weight and blood pressure were retrieved for fall 2004 and spring 2008 from electronic 

university health clinic medical records.  Changes in weight, BMI and blood pressure 

were analyzed via paired t-test, independent samples t-test, one-way ANOVA and 

Pearson’s correlation (p < 0.05).  Overall, subjects gained 8.9 ± 15.6 pounds (p < 0.05).  

Males gained significantly more weight.  Diastolic blood pressure increase was 

significantly greater and significantly associated with weight gain in females.  Rate of 

weight gain was similar to that observed for the same-age U.S. population and college 

students in other studies and may be associated with risk of developing hypertension.  

The university health environment should be structured to reduce risk of excess weight 

gain. 

This study supports previous estimates of weight gain in college students and 

provides evidence that excess weight gain in college students may be associated with 

increased risk of developing hypertension.  The college environment does not appear to 

be protective against excess weight gain in young adulthood.  Health education and the 

social and physical environments at universities should be designed to foster health 

behaviors that decrease risk of excess weight gain.  University health centers are uniquely 
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positioned to provide data regarding weight changes and associated health risks in college 

students.  Future prospective studies could address additional risk factors for chronic 

disease such as blood lipid profile and blood glucose control. 

 The second study aimed to identify potential associations between the perceived 

university environment, the physical university environment and student physical 

activity.  Sixty-four students (N=94) enrolled in a general education science course at a 

large mid-Atlantic university were invited to participate in an on-line survey. Overall, 

moderate and vigorous physical activity was positively associated with the university 

campus environment and the surrounding community environment, as well as campus 

recreational facilities.  Social support, self-efficacy, and self-regulation related to 

engaging in physical activity were found to be positively associated with overall physical 

activity and vigorous physical activity.     

 Universities can build a supportive environment that promotes positive physical 

activity habits during the transition to young adulthood.  Specifically, the university 

recreational environment may play a vital role to improve student participation in 

physical activity since students report that they participate in physical activity primarily 

for fun or enjoyment and not necessarily because it is good for their health.7,12,13  Rather 

than push for new fitness and recreational facilities, it may be possible for universities 

and the department of recreation to improve physical activity habits among their students 

by improving the perceptions of the university environment and reducing perceived 

intrapersonal barriers.   

 A third study was conducted to further understand which university characteristics 

may be most strongly associated with college student behaviors related to weight, 
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nutrition, and physical activity behaviors.  Twenty American College Health Association 

(ACHA) universities provided permission to use their data from the National College 

Health Assessment (NCHA).  Ordinary linear regression adjusted for clustering effects 

was used to determine associations between university health environment characteristics 

and student outcomes.  A required wellness course was significantly positively associated 

with strength (correlation = 0.231, p = <0.05) and aerobic physical activity (correlation = 

0.260; p = <0.05), but was not significantly associated with fruit and vegetable intake.  

More student participants in intramural sports were associated with significantly lower 

BMI (correlation = -0.033; p = <0.05) and higher fruit/vegetable intake (correlation = 

0.007; p = < 0.05) and aerobic physical activity (correlation = 0.012).   

 It was expected that a required wellness course would be associated with positive 

health habits among college students related to physical activity and nutrition,14-17 but 

results that were associated with indoor and outdoor recreational space were 

unanticipated.18  Indoor recreational square footage may not ultimately be the deciding 

factor on whether or not students participate in physical activity and instead other 

characteristics such as atmosphere, facility design, and proximity to residence may 

contribute to student use.19,20  Universities can build a supportive environment unique to 

college students that will promote positive health habits related to nutrition and physical 

activity through health education and recreational sports.   

 The final study included the development and testing of the UHI.  Thirteen U.S. 

universities completed the UHI within the academic year of 2010-2011. Associations 

between student health behaviors and outcomes related to diet, physical activity, and 

weight from the National College Health Assessment (NCHA) were measured to validate 
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the University Health Index.  Of the 13 universities, there was 1 small university (5,000-

9,999 students), 3 medium universities (10,000-19,999 students), and 9 large universities 

(20,000 or more students).  Most universities were public universities with the exception 

of 1 private university and universities location varied (1 = Northeast; 4 = Midwest; 4 = 

South; and 4 = West).  There were 9,460 student participants with a mean age (± SD) of 

20 ± 1.59 y and mean BMI (± SD) of 23.7 ± 4.38 kg/m2; 5% were underweight, 67% 

were normal weight, 20 % were overweight, and 8% were obese.   

 The total UHI score was not significantly associated with outcome variables 

related to BMI, nutrition, or physical activity.  However, individual modules and 

individual questions were found to be significantly associated with outcome variables.  

The strongest university characteristics association with positive health behaviors related 

to nutrition, physical activity, and BMI were health promotion and the built environment.  

However, it may be that measures for physical activity are better developed, while there 

was only one question with limited utility in data analysis related to nutrition.   

Until all four modules have strong measurement components, the total score will 

be diluted and may not accurately reflect the university health environment.  Even if all 

four modules were measured well, some may be stronger than others at different 

universities.  While the total score may reflect the overall health environment of the 

university, individual module scores would be more useful for universities that are 

attempting to improve specific parts of the university health environment.  Further 

research that measures other university characteristics such as health courses, the 

department of recreational sports and fitness, and health promotion needs stronger 

development. 
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CHAPTER 9 

Conclusion and Implications for Future Direction 

The overall University Health Index for Nutrition and Physical Activity (UHI) 

score was not found to be significantly associated with student outcomes related to 

weight, nutrition, and physical activity habits among college students.  However, 

individual components of the UHI such as the built environment, campus recreational 

sports and fitness, and health promotion and health education were significantly 

associated with student outcomes.  Until all elements of the UHI have strong 

measurement components, the total score will be diluted and may not accurately reflect 

the university health environment.  Even if all four modules were measured well, some 

may be stronger than others at different universities.  While the total score may reflect the 

overall health environment of the university, individual module scores may be more 

useful for universities that are attempting to improve specific parts of the university 

health environment. 

 During development and testing of the UHI, it became evident that studying 

college students’ health habits and the influences on these habits is multifaceted and is 

challenging.  The university philosophy and commitment to student health plays a unique 

role to improve students’ behaviors related to nutrition, physical activity, and weight.   

However, gaining the support of university faculty and staff to carry out development 

research that aims to understand what characteristics of a university promotes positive 

nutrition and physical activity behaviors can prove to be tough at times.  Unlike the K-12 

school system, there is not a central university entity with jurisdiction over health-related 

student issues.  Instead, health-related student issues and services are the responsibility of 
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a variety of departments at a university including the provost office, undergraduate 

studies, student affairs, student health, recreational sport and fitness, campus dining, and 

academic departments such as kinesiology and nutrition.    

 In addition, obtaining access to representative samples of college students and 

measuring health behaviors and outcomes, especially nutritional behaviors and outcomes, 

is difficult.  In order to have access to a more representative sample of college students, 

researchers may need to build a stronger case regarding the importance of studying 

college students’ behaviors related to the prevention of chronic disease and weight gain 

during their years at college.  

 Furthermore, researchers could propose more questions related to health 

behaviors for college students on weight management, physical activity, and especially 

nutrition.  A valid and reliable tool is needed to measure the university health 

environment and determine what university characteristics affect student health behaviors 

related to nutrition, physical activity, weight and overall personal wellness.  To promote 

the further development of the UHI, both universities and researchers need to work 

together to promote the importance of studying college students’ habits related to 

nutrition and physical activity.   

 Although chronic disease and obesity are preventable and health habits are 

established between adolescence and adulthood, nationally representative research has 

not comprehensively followed this age group.  It is recommended that the results of this 

research are used to refine future versions of the UHI and to continue to investigate the 

university characteristics that are most strongly associated with specific student health 

behaviors and outcomes related to nutrition, physical activity, and weight.  
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(SSL). Your name will not be used on the questionnaires and any other data collection forms. Instead, you will be given a 
special code number. The researchers will keep a list of names and code numbers in a locked file cabinet. This list is to 
make sure that the correct code number is put on the forms you get so that all of your information has the same code 
number. Published results will not contain results for individual subjects. 
 
VI. Freedom to Withdraw 
If you agree to participate in this study, you are free to withdraw or stop participation at any time without penalty. You will 
receive credit for the parts of the online survey that you have completed and will still receive full credit if you complete all 
parts of the online survey. 
 
VII. Subject’s Responsibilities 
I voluntarily agree to participate in this study. By agreeing to participate in the study, I agree to complete all 
responsibilities listed above in section II  Procedures. I understand my right to withdraw my participation at any time. 
 

 
1. Introduction
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VIII. Subject’s Permission 
I have read and understand the Informed Consent and conditions of this project. I have had all my questions answered.  
 
For questions about the project please contact: 
Stephanie K. Goodwin, RD (Investigator) 
skgoodwin@vt.edu 
 
Dr. Kathy Hosig (Investigator) 
khosig@vcom.vt.edu  
 
Dr. Elena Serrano (Investigator) 
serrano@vt.edu  
 
Dr. David Moore (IRB Chair) 
moored@vt.edu or (540) 2314991 
Institutional Review Board for Research Involving 
Human Subjects 

2. Date 

1. I have read the Consent Form and conditions of this 
project. I have had all my questions answered. I hereby 
acknowledge the above.  
 
(Please enter first and last name into one of the text boxes 
below) 
 
 
 
 

*

Give my voluntary consent :

Do not give consent and I do NOT agree to allow my 
information to be used for this project:

*
MM DD YYYY

Date / /
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These questions will ask about your current height and weight and about what your height and weight was at the end of 
High School. Remember to be as accurate and honest as possible. 

 
2. Height and Weight

1. Please answer the following questions. 
What is your CURRENT weight (in pounds)?

What is your CURRENT height (in inches)?

How much did you weigh at the END OF HIGH SCHOOL (in 
pounds)?

What was your height at the END OF HIGH SCHOOL (in inches)?
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Fruit and Vegetable Questions: 
 
These next questions are about the foods you usually eat or drink. Please type in how often you eat or drink each one, 
for example, 1 time a week, 3 times a month, and so forth. Please check with an X if never, don’t know/not sure or refuse 
are the appropriate choice. Remember, these questions are only interested in the foods you eat. Include all foods you 
eat, both at home and away from home.  

 
3. Behavioral Risk Factor Surveillance System Questionnaire (BRFSS) 2009

1. How often do you drink fruit 
juices such as orange, grapefruit, 
or tomato?  
___ time(s) per day

___ time(s) per week

___ time(s) per month

___ time(s) per year

___ Never

___ Don’t know / Not sure

___ Refuse to answer

2. Not counting juice, how often do 
you eat fruit?  
___ time(s) per day

___ time(s) per week

___ time(s) per month

___ time(s) per year

___ Never

___ Don’t know / Not sure

___ Refuse to answer

3. How often do you eat green 
salad?  
___ time(s) per day

___ time(s) per week

___ time(s) per month

___ time(s) per year

___ Never

___ Don’t know / Not sure

___ Refuse to answer
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4. How often do you eat potatoes 
not including French fries, fried 
potatoes, or potato chips?  
___ time(s) per day

___ time(s) per week

___ time(s) per month

___ time(s) per year

___ Never

___ Don’t know / Not sure

___ Refuse to answer

5. How often do you eat carrots?  
___ time(s) per day

___ time(s) per week

___ time(s) per month

___ time(s) per year

___ Never

___ Don’t know / Not sure

___ Refuse to answer

6. Not counting carrots, potatoes, 
or salad, how many servings of 
vegetables do you usually eat? 
(Example: A serving of vegetables 
at both lunch and dinner would be 
two servings.)  
___ time(s) per day

___ time(s) per week

___ time(s) per month

___ time(s) per year

___ Never

___ Don’t know / Not sure

___ Refuse to answer
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Physical Activity Questions: 
 
We are interested in two types of physical activity  vigorous and moderate. Vigorous activities cause large increases in 
breathing or heart rate while moderate activities cause small increases in breathing or heart rate.  

1. Now, thinking about the moderate activities you do in a usual week, do you do 
moderate activities for at least 10 minutes at a time, such as brisk walking, bicycling, 
vacuuming, gardening, or anything else that causes some increase in breathing or heart 
rate?  

4. Now, thinking about the vigorous activities you do in a usual week, do you do vigorous 
activities for at least 10 minutes at a time, such as running, aerobics, heavy yard work, or 
anything else that causes large increases in breathing or heart rate?  

 
4. BRFSS Physical Activity

*

2. If you answered yes in question #1, please answer the 
following questions. If you answered No, Don't Know/Not Sure 
or Refuse in question #1, please skip to question #4 on this 
page. 
 
How many days per week do you do these moderate activities 
for at least 10 minutes at a time?  
days per week:

3. On days when you do moderate activities for at least 10 
minutes at a time, how much total time per day do you spend 
doing these activities?  
 
If you don't know/not sure or refuse, please continue to the 
next question. 

 

Yes
 

nmlkj

No
 

nmlkj

Don't Know or Not Sure
 

nmlkj

Refuse to answer
 

nmlkj

Yes
 

nmlkj

No
 

nmlkj

Don't Know/Not Sure
 

nmlkj

Refuse to answer
 

nmlkj
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5. If you answered yes in question #4, please answer the 
following questions. If you answered No, Don't Know/Not Sure 
or Refuse in question #4, please skip to the next page. 
 
How many days per week do you do these vigorous activities 
for at least 10 minutes at a time?  
 
___ days per week

6. If you answered yes in question #4, please answer the 
following questions. If you answered No, Don't Know/Not Sure 
or Refuse in question #4, please skip to the next page. 
 
On days when you do vigorous activities for at least 10 
minutes at a time, how much total time per day do you spend 
doing these activities?  
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Nutrition/Diet Questions 
 
These questions are about the different kinds of foods you ate or drank during the PAST MONTH, that is, the past 30 
days. When answering, please include meals and snacks eaten at home, at work or school, in restaurants, and anyplace 
else.  

1. During the past month, how often did you eat HOT OR COLD CEREALS?  
 
Include cereals eaten at any time of the day.  
 
 

2. During the past month . . . When you ate cereal, which kinds did you usually eat?  

 
5. Five Factor National Cancer Institute (NCI) Questionnaire

Never
 

nmlkj

13 times last month
 

nmlkj

12 times per week
 

nmlkj

34 times per week
 

nmlkj

56 times per week
 

nmlkj

1 time per day
 

nmlkj

2 times per day
 

nmlkj

3 times per day
 

nmlkj

4 times per day
 

nmlkj

5 or more times per day
 

nmlkj

Refuse to answer
 

nmlkj

Don't know
 

nmlkj

Cooked cereals (such as oatmeal, cream of wheat, grits)
 

nmlkj

All bran cereals (such as All Bran, Fiber One, 100% Bran, or Bran Buds)
 

nmlkj

Cereals with some bran or fiber (such as Cheerios, Raisin Bran, Shredded Wheat, Total, Wheaties, 40% Bran flakes, Granola, Grape Nuts, 

Muselix, etc.) 

nmlkj

Cereals with little bran or fiber (such as Corn Flakes, Honey Nut Cheerios, Froot Loops, Rice Krispies, Kix, Frosted Flakes, Special K, Cap'n 

Crunch, Blueberry Morning, Product 19, etc.) 

nmlkj

Other (see next question)
 

nmlkj

Refuse to answer
 

nmlkj

Don't Know
 

nmlkj
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3. If you answered "Other" in question #2, please type in the type of cereal you ate during 
the past month. 

 

4. During the past month . . . How often did you have MILK, either to drink or on cereal? 
 
Do NOT include small amounts of milk in coffee or tea.  
Do NOT include cream or soy milk . INCLUDE skim, nofat, lowfat, whole milk, buttermilk, 
and lactosefree milk. Also INCLUDE chocolate or other flavored milks.  
 
 

Never
 

nmlkj

13 times last month
 

nmlkj

12 times per week
 

nmlkj

34 times per week
 

nmlkj

56 times per week
 

nmlkj

1 time per day
 

nmlkj

2 times per day
 

nmlkj

3 times per day
 

nmlkj

4 times per day
 

nmlkj

5 or more times per day
 

nmlkj

Refuse to answer
 

nmlkj

Don't know
 

nmlkj

126



5. During the past month, how often did you drink regular, carbonated SODA OR SOFT 
DRINKS that contain sugar? Do NOT include diet soda.  
 
Do NOT include diet or sugarfree fruit drinks.  
Do NOT include juices or tea in cans.  
DO NOT include diet mineral water or diet flavored waters. 
 
 

Never
 

nmlkj

13 times last month
 

nmlkj

12 times per week
 

nmlkj

34 times per week
 

nmlkj

56 times per week
 

nmlkj

1 time per day
 

nmlkj

2 times per day
 

nmlkj

3 times per day
 

nmlkj

4 times per day
 

nmlkj

5 or more times per day
 

nmlkj

Refuse to answer
 

nmlkj

Don't know
 

nmlkj
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6. During the past month, How often did you drink 100% FRUIT JUICE, such as orange, 
mango, apple, and grape juices?  
 
Do NOT count fruit drinks.  
INCLUDE only 100% pure juices.  
Do NOT include fruit drinks with added sugar, like Koolaid, HiC, lemonade, cranberry 
cocktail, Gatorade, Tampico, and Sunny Delight.  
 
 

 

Never
 

nmlkj

13 times last month
 

nmlkj

12 times per week
 

nmlkj

34 times per week
 

nmlkj

56 times per week
 

nmlkj

1 time per day
 

nmlkj

2 times per day
 

nmlkj

3 times per day
 

nmlkj

4 times per day
 

nmlkj

5 or more times per day
 

nmlkj

Refuse to answer
 

nmlkj

Don't know
 

nmlkj
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NOW you will be asked about FRUITFLAVORED drinks WITH ADDED SUGAR.  

1. NOW you will be asked about FRUITFLAVORED drinks WITH ADDED SUGAR.  
 
How often did you drink FRUITFLAVORED DRINKS with sugar (such as Koolaid, HiC, 
lemonade, or cranberry cocktail)?  
Do NOT include diet drinks.  
 
INCLUDE Gatorade and other sports drinks with added sugar.  
INCLUDE Tampico, Sunny Delight and Twister.  
Do NOT include 100% fruit juices or soda.  
Do NOT include yogurt drinks or carbonated water.  
 
 

 
6. NCI FruitFlavored Drinks with Added Sugar

 

Never
 

nmlkj

13 times last month
 

nmlkj

12 times per week
 

nmlkj

34 times per week
 

nmlkj

56 times per week
 

nmlkj

1 time per day
 

nmlkj

2 times per day
 

nmlkj

3 times per day
 

nmlkj

4 times per day
 

nmlkj

5 or more times per day
 

nmlkj

Refuse to answer
 

nmlkj

Don't know
 

nmlkj
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These questions are about fruits and vegetables. 

1. During the past month . . . How often did you eat FRUIT?  
COUNT fresh, frozen, or canned fruit.  
 
Do NOT count juices.  
Include fruits such as apples, bananas, applesauce, melon, berries, fruit salad, mangos, 
papayas, oranges, and grapes. 
 
 

 
7. NCI Fruit and Vegetables

Never
 

nmlkj

13 times last month
 

nmlkj

12 times per week
 

nmlkj

34 times per week
 

nmlkj

56 times per week
 

nmlkj

1 time per day
 

nmlkj

2 times per day
 

nmlkj

3 times per day
 

nmlkj

4 times per day
 

nmlkj

5 or more times per day
 

nmlkj

Refuse to answer
 

nmlkj

Don't know
 

nmlkj
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2. During the past month, how often did you eat a green leafy or lettuce SALAD, with or 
without other vegetables?  
 
INCLUDE spinach salads  
 
 

3. During the past month . . . How often did you eat FRENCH FRIES, home fries, or hash 
brown potatoes?  

Never
 

nmlkj

13 times last month
 

nmlkj

12 times per week
 

nmlkj

34 times per week
 

nmlkj

56 times per week
 

nmlkj

1 time per day
 

nmlkj

2 times per day
 

nmlkj

3 times per day
 

nmlkj

4 times per day
 

nmlkj

5 or more times per day
 

nmlkj

Refuse to answer
 

nmlkj

Don't know
 

nmlkj

Never
 

nmlkj

13 times last month
 

nmlkj

12 times per week
 

nmlkj

34 times per week
 

nmlkj

56 times per week
 

nmlkj

1 time per day
 

nmlkj

2 times per day
 

nmlkj

3 times per day
 

nmlkj

4 times per day
 

nmlkj

5 or more times per day
 

nmlkj

Refuse to answer
 

nmlkj

Don't know
 

nmlkj
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4. During the past month . . . How often did you eat other WHITE POTATOES?  
 
COUNT baked potatoes, boiled potatoes, mashed potatoes and potato salad. 
Do NOT include yams or sweet potatoes.  
INCLUDE redskinned and Yukon Gold potatoes.  
 
 

Never
 

nmlkj

13 times last month
 

nmlkj

12 times per week
 

nmlkj

34 times per week
 

nmlkj

56 times per week
 

nmlkj

1 time per day
 

nmlkj

2 times per day
 

nmlkj

3 times per day
 

nmlkj

4 times per day
 

nmlkj

5 or more times per day
 

nmlkj

Refuse to answer
 

nmlkj

Don't know
 

nmlkj
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5. During the past month . . . How often did you eat COOKED DRIED BEANS, such as 
refried beans, baked beans, bean soup, and pork and beans?  
 
Do NOT include green beans. 
 
 

Never
 

nmlkj

13 times last month
 

nmlkj

12 times per week
 

nmlkj

34 times per week
 

nmlkj

56 times per week
 

nmlkj

1 time per day
 

nmlkj

2 times per day
 

nmlkj

3 times per day
 

nmlkj

4 times per day
 

nmlkj

5 or more times per day
 

nmlkj

Refuse to answer
 

nmlkj

Don't know
 

nmlkj
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6. During the past month . . . Not counting what you just told me about (lettuce salads, 
white potatoes, cooked dried beans), and not counting rice, how often did you eat OTHER 
VEGETABLES?  
 
Examples of other vegetables include tomatoes, string beans, carrots, corn, sweet 
potatoes, cabbage, bean sprouts, collard greens, and broccoli. 
 
 

7. During the past month . . . How often did you have TOMATO SAUCES such as spaghetti 
sauce or pizza with tomato sauce? 

Never
 

nmlkj

13 times last month
 

nmlkj

12 times per week
 

nmlkj

34 times per week
 

nmlkj

56 times per week
 

nmlkj

1 time per day
 

nmlkj

2 times per day
 

nmlkj

3 times per day
 

nmlkj

4 times per day
 

nmlkj

5 or more times per day
 

nmlkj

Refuse to answer
 

nmlkj

Don't know
 

nmlkj

Never
 

nmlkj

13 times last month
 

nmlkj

12 times per week
 

nmlkj

34 times per week
 

nmlkj

56 times per week
 

nmlkj

1 time per day
 

nmlkj

2 times per day
 

nmlkj

3 times per day
 

nmlkj

4 times per day
 

nmlkj

5 or more times per day
 

nmlkj

Refuse to answer
 

nmlkj

Don't know
 

nmlkj
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8. During the past month . . . How often did you have SALSA? 

 

Never
 

nmlkj

13 times last month
 

nmlkj

12 times per week
 

nmlkj

34 times per week
 

nmlkj

56 times per week
 

nmlkj

1 time per day
 

nmlkj

2 times per day
 

nmlkj

3 times per day
 

nmlkj

4 times per day
 

nmlkj

5 or more times per day
 

nmlkj

Refuse to answer
 

nmlkj

Don't know
 

nmlkj
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These questions will ask you about meat, grains and cheese. 

1. During the past month . . . How often did you eat RED MEAT? 

 
8. NCI Meat, Grains, Cheese

Never
 

nmlkj

13 times last month
 

nmlkj

12 times per week
 

nmlkj

34 times per week
 

nmlkj

56 times per week
 

nmlkj

1 time per day
 

nmlkj

2 times per day
 

nmlkj

3 times per day
 

nmlkj

4 times per day
 

nmlkj

5 or more times per day
 

nmlkj

Refuse to answer
 

nmlkj

Don't know
 

nmlkj
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2. During the past month . . . How often did you eat WHOLE GRAIN BREAD including toast, 
rolls and in sandwiches?  
 
INCLUDE whole grain breads include whole wheat, rye, oatmeal and pumpernickel.  
Do NOT include white bread.  
INCLUDE cracked wheat, multigrain and bran breads. 
 
 

Never
 

nmlkj

13 times last month
 

nmlkj

12 times per week
 

nmlkj

34 times per week
 

nmlkj

56 times per week
 

nmlkj

1 time per day
 

nmlkj

2 times per day
 

nmlkj

3 times per day
 

nmlkj

4 times per day
 

nmlkj

5 or more times per day
 

nmlkj

Refuse to answer
 

nmlkj

Don't know
 

nmlkj
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3. During the past month, how often did you eat DOUGHNUTS, sweet rolls, Danish, 
muffins, or poptarts?  
 
Do NOT include sugarfree items.  
INCLUDE lowfat kinds. 
 
 

Never
 

nmlkj

13 times last month
 

nmlkj

12 times per week
 

nmlkj

34 times per week
 

nmlkj

56 times per week
 

nmlkj

1 time per day
 

nmlkj

2 times per day
 

nmlkj

3 times per day
 

nmlkj

4 times per day
 

nmlkj

5 or more times per day
 

nmlkj

Refuse to answer
 

nmlkj

Don't know
 

nmlkj
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4. During the past month . . . How often did you eat COOKIES, CAKE, PIE, or BROWNIES?  
 
Do NOT include sugarfree kinds.  
INCLUDE lowfat kinds.  
Do NOT include ice cream and other frozen desserts or candy. 
 
 

Never
 

nmlkj

13 times last month
 

nmlkj

12 times per week
 

nmlkj

34 times per week
 

nmlkj

56 times per week
 

nmlkj

1 time per day
 

nmlkj

2 times per day
 

nmlkj

3 times per day
 

nmlkj

4 times per day
 

nmlkj

5 or more times per day
 

nmlkj

Refuse to answer
 

nmlkj

Don't know
 

nmlkj
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5. During the past month . . . How often did you eat any kind of CHEESE?  
 
Include cheese as a snack, cheese on burgers, sandwiches, or pizza, and cheese mixed 
into such foods as lasagna, enchiladas or casseroles.  
Do NOT count cream cheese. 
 
 

 

Never
 

nmlkj

13 times last month
 

nmlkj

12 times per week
 

nmlkj

34 times per week
 

nmlkj

56 times per week
 

nmlkj

1 time per day
 

nmlkj

2 times per day
 

nmlkj

3 times per day
 

nmlkj

4 times per day
 

nmlkj

5 or more times per day
 

nmlkj

Refuse to answer
 

nmlkj

Don't know
 

nmlkj

140



These next questions are about dietary supplements. 

1. During the PAST 12 MONTHS, did you take any vitamin or mineral supplements of ANY 
kind? 
 
INCLUDE vitamin or mineral pills, liquids, or tinctures. 
Do NOT include vitaminfortified foods. 
 

2. During the PAST 12 MONTHS, did you take any MULTIvitamins such as OneADay, 
Theragran, or Centrum, etc?  
 
There are a number of vitamin and mineral combinations now available. The ways in which 
nutrients can be combined into pill form is almost infinite. Any combination of 3 or more 
vitamins and minerals should be included in the MULTIvitamin category. Combinations 
labeled as "stress" or "antioxidant" supplements are common and should be included as 
MULTIvitamins.  
 
Do NOT include combinations of herbal or botanical substances, or combinations of just 2 
nutrients (e.g., calcium with vitamin D, etc.) in this question. 
 
 

 
9. NCI Dietary Supplements

Yes
 

nmlkj

No
 

nmlkj

Refuse to answer
 

nmlkj

Don't know
 

nmlkj

Yes
 

nmlkj

No
 

nmlkj

Refuse to answer
 

nmlkj

Don't know
 

nmlkj
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3. How many months of the PAST 12 did you take MULTIvitamins? 

4. If you took a MULTIvitamin during the PAST 12 MONTHS, please answer the following 
question. If you Refuse or Don't Know, pleas skip to next page. 
 
During that month/those months about how many days/days per month did you take 
MULTI vitamins?  
Please answer with an exact number of days per week and per month that you took a 
MULTIvitamin. 
___ day(s) per week

___ day(s) per month

 

1 month
 

nmlkj

2 month
 

nmlkj

3 month
 

nmlkj

4 month
 

nmlkj

5 month
 

nmlkj

6 month
 

nmlkj

7 month
 

nmlkj

8 month
 

nmlkj

9 month
 

nmlkj

10 month
 

nmlkj

11 month
 

nmlkj

12 month
 

nmlkj

Refuse to answer
 

nmlkj

Don't know
 

nmlkj
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1. Think about your eating habits over the past 12 months. About how often did you eat or 
drink each of the following foods? Remember breakfast, lunch, dinner, snacks, and eating 
out. Check only one bubble for each food. 

2. Over the past 12 months, when you prepared foods with margarine or ate margarine.... 

3. Overall, when you think about the foods you ate over the past 12 months... 

 
10. National Cancer Institute (NCI) Quick Food Scan

Never
Less than 
Once Per 
Month

13 Times Per 
Month

12 Times Per 
Week

34 Times Per 
Week

56 Times Per 
Week

1 Time Per 
Day

2 or More 
Times Per 

Day

Cold cereal nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj

Skim milk, on cereal or to 
drink

nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj

Eggs, fried or scrambled in 
margarine, butter, or oil

nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj

Sausage or bacon, regular
fat

nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj

Margarine or butter on 
bread, rolls, pancakes

nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj

Orange juice or grapefruit 
juice

nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj

Fruit (not juices) nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj

Beef or pork hot dogs, 
regularfat

nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj

French fries, home fries, or 
hash brown potatoes

nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj

Margarine or butter on 
vegetables, including 
potatoes

nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj

Mayonnaise, regularfat nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj

Salad dressings, regularfat nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj

Rice nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj

Margarine, butter, or oil on 
rice or pasta

nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj

Didn't Use 
Margarine

Almost never
About 1/4 of the 

time
About 1/2 of the 

time
About 3/4 of the 

time
Almost always or 

always

how often did you use a 
reducedfat margarine?

nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj

High Medium Low

would you say your diet 
was high, medium, or low 
in fat?

nmlkj nmlkj nmlkj
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1. During a typical 7Day 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 (pick the 
appropriate number for each exercise).  
 
STRENOUS EXERCISE (HEART BEATS RAPIDLY) (e.g., running, jogging, hockey, football, 
soccer, squash, basketball, cross country skiing, judo, roller skating, vigorous swimming, 
vigorous long distance bicycling) 

2. MODERATE EXERCISE (NOT EXHAUSTING) (e.g., fast walking, baseball, tennis, easy 
bicycling, volleyball, badminton, easy swimming, alpine skiing, popular and folk dancing) 

3. MILD EXERCISE (MINIMAL EFFORT) (e.g., yoga, archery, fishing from river bank, 
bowling, horseshoes, golf, snowmobiling, easy walking) 

4. Considering a 7Day period (a week), during your leisuretime... 

 
11. Godin LeisureTime Exercise Questionnaire

___ Times Per Week

___ Times Per Week

___ Times Per Week

OFTEN SOMETIMES NEVER/RARELY

how often do you engage in any regular activity long enough to work up a 
sweat (heart beats rapidly)?

nmlkj nmlkj nmlkj
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These questions will ask you about the college campus in which you go to school. 

1. How long have you attended college oncampus? 

2. In general, would you say that the students on your college campus are... 

3. Overall, how would you rate your college campus as a place to walk? Would you say... 

4. In general, would you say the motorized traffic on your college campus is... 

5. Does your college campus have any sidewalks? 

 
12. Physical Environment Supports (PES) for Physical Activity Survey

*
___ Number of months (twelve months or less)

___ Number of years (one year or more)

Very physically active
 

nmlkj

Somewhat physically active
 

nmlkj

Not very physically active
 

nmlkj

Not at all physically active
 

nmlkj

Don't know/not sure
 

nmlkj

Refuse to answer
 

nmlkj

Very pleasant
 

nmlkj

Somewhat pleasant
 

nmlkj

Not very pleasant
 

nmlkj

Not at all pleasant
 

nmlkj

Don't know/not sure
 

nmlkj

Refuse to answer
 

nmlkj

Heavy
 

nmlkj

Moderate
 

nmlkj

Light
 

nmlkj

Don't know/not sure
 

nmlkj

Refuse to answer
 

nmlkj

Yes
 

nmlkj

No (skip to question 7)
 

nmlkj

Don't know/not sure
 

nmlkj

Refuse to answer
 

nmlkj
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6. For walking on your college campus, would you say your sidewalks are... 

7. For walking at night, would you describe the STREET lighting on your college campus 
as... 

8. For walking on your college campus, would you say that unattended dogs are... 

9. How safe from do you consider your college campus to be? Would you say... 

Very well maintained
 

nmlkj

Somewhat maintained
 

nmlkj

Not very well maintained
 

nmlkj

Not at all maintained
 

nmlkj

Don't know/not sure
 

nmlkj

Refuse to answer
 

nmlkj

Very Good
 

nmlkj

Good
 

nmlkj

Fair
 

nmlkj

Poor
 

nmlkj

Very Poor
 

nmlkj

Don't know/not sure
 

nmlkj

Refuse to answer
 

nmlkj

A big problem
 

nmlkj

Somewhat of a problem
 

nmlkj

Not very much of a problem
 

nmlkj

Not a problem at all
 

nmlkj

Don't know/not sure
 

nmlkj

Refuse to answer
 

nmlkj

Extremely safe
 

nmlkj

Quite safe
 

nmlkj

Slightly safe
 

nmlkj

Not at all safe
 

nmlkj

Don't know/not sure
 

nmlkj

Refuse to answer
 

nmlkj
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10. Generally speaking, would you say most people on your college campus can be 
trusted? 

11. Does your college campus have recreation facilities that you can use (such as 
swimming pools, parks, walking trails, bike baths, and other recreation centers, etc.)? 

12. In general, how would you rate the condition of these recreation facilities? Would you 
say... 

13. Thinking about how your college spends money, which of the following statements is 
most accurate... 

Yes
 

nmlkj

No
 

nmlkj

Don't know/not sure
 

nmlkj

Refuse to answer
 

nmlkj

Yes
 

nmlkj

No (Skip to question 13)
 

nmlkj

Don't know/not sure
 

nmlkj

Refused
 

nmlkj

Excellent
 

nmlkj

Good
 

nmlkj

Fair
 

nmlkj

Poor
 

nmlkj

Don't know/not sure
 

nmlkj

Refuse to answer
 

nmlkj

Recreation facilities ALMOST ALWAYS gets its fair share
 

nmlkj

Recreation facilities OFTEN gets its fair share
 

nmlkj

Recreation facilities SELDOM get its fair share
 

nmlkj

Recreation facilities NEVER get its fair share
 

nmlkj

Don't know/not sure
 

nmlkj

Refuse to answer
 

nmlkj
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14. For physical activity, do you use ANY private or membership only recreation facilities 
(these may be offcampus)? 

 

Yes
 

nmlkj

No
 

nmlkj

Don't know/not sure
 

nmlkj

Refuse to answer
 

nmlkj
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For the next several questions, think about the community in which the college campus exists. For the purpose of this 
survey, the community is defined as the area within ten miles or a twentyminute drive from the college campus. 

1. Do you use the walking trails in the community? (Walking trails mean public trails that 
are designated for walking) 

2. Do you use public swimming pools in the community? 

3. Do you use the public recreation centers in the community? 

4. Do you use the bicycle paths or bike trails in the community? 

 
13. PES Campus Community

Yes
 

nmlkj

No
 

nmlkj

The community does not have any walking trails
 

nmlkj

Don't know/not sure
 

nmlkj

Refuse to answer
 

nmlkj

Yes
 

nmlkj

No
 

nmlkj

The community does not have any public swimming pools
 

nmlkj

Don't know/not sure
 

nmlkj

Refuse to answer
 

nmlkj

Yes
 

nmlkj

No
 

nmlkj

The community does not have any public recreation centers
 

nmlkj

Don't know/not sure
 

nmlkj

Refuse to answer
 

nmlkj

Yes
 

nmlkj

No
 

nmlkj

The community does not have any bike paths or bike trails
 

nmlkj

Don't know/not sure
 

nmlkj

Refuse to answer
 

nmlkj
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5. Do you use the parks, playgrounds, and/or sports fields in the community? 

6. Do you use schools in the community that are open for public recreational activities? 

7. Do you use a shopping mall for physical activity and/or walking programs in the 
community? 

8. Do you use physical activity programs and facilities at a place of worship in the 
community? 

Yes
 

nmlkj

No
 

nmlkj

The community does not have any parks, playgrounds, and/or sports fields
 

nmlkj

Don't know/not sure
 

nmlkj

Refuse
 

nmlkj

Yes
 

nmlkj

No
 

nmlkj

There are not any schools in the community that are open for public recreational activities?
 

nmlkj

Don't know/not sure
 

nmlkj

Refuse to answer
 

nmlkj

Yes
 

nmlkj

No
 

nmlkj

There are not any shopping malls in the community
 

nmlkj

Don't know/not sure
 

nmlkj

Refuse to answer
 

nmlkj

Yes
 

nmlkj

No
 

nmlkj

There are not places of worship in the community
 

nmlkj

Don't know/not sure
 

nmlkj

Refuse to answer
 

nmlkj
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9. Do you use near by waterways such as creeks, rivers, and lakes for waterrelated 
physical activities such as canoeing, kayaking, swimming, or skiing? (DO NOT INCLUDE 
NONPHYSICAL ACTIVITIES SUCH AS MOTORIZED BOATING) 

 

Yes
 

nmlkj

No
 

nmlkj

There are not any nearby waterways to use for physical activity in the community
 

nmlkj

Don't know/not sure
 

nmlkj

Refuse to answer
 

nmlkj
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The next questions concern your opinion about physical activity facilities on your college campus. 

1. For your own physical activity, how important are recreational/physical activity clubs, 
programs, or organized recreational events on your college campus... 

2. On your college campus, would you say that all students have equal access to 
recreation facilities? 

3. How safe are the recreation facilities on campus? Would you say... 

4. Do concerns about safety at the recreation facilities on your college campus influence 
you using them? 

 
14. PES Physical Activity Facilities

Very important
 

nmlkj

Somewhat important
 

nmlkj

Not very important
 

nmlkj

Not at all important
 

nmlkj

My college campus does not have physical activity clubs or programs
 

nmlkj

Don't know/not sure
 

nmlkj

Refuse to answer
 

nmlkj

Yes
 

nmlkj

No
 

nmlkj

My college campus does not have any recreation facilities
 

nmlkj

Don't know/not sure
 

nmlkj

Refuse to answer
 

nmlkj

Very safe
 

nmlkj

Somewhat safe
 

nmlkj

Somewhat unsafe
 

nmlkj

Not at all safe
 

nmlkj

Don't know/not sure
 

nmlkj

Refuse to answer
 

nmlkj

Yes
 

nmlkj

No
 

nmlkj

My college campus does not have any public recreation facilities
 

nmlkj

Don't know/not sure
 

nmlkj

Refuse to answer
 

nmlkj
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This section of the survey asks about general information about you. 

2. If you choose "Not available" in question #1 indicating that the year you were born was 
not available as a choice, please type in the year you were born here: 

 

3. What is your gender? 

4. What is your racial/ethnic background? Check all that apply. 

5. If you answered "other" in question #4, please specify your racial/ethnic background 
here: 

 

6. Are you Hispanic or Latino? 

7. Have you declared a major at this time? 

8. What is your major? 
 

 
15. Health Belief Survey (HBS)

1. What is your date of birth? 
Month Day Year

Month/Day/Year 6 6 6

Female
 

nmlkj

Male
 

nmlkj

White
 

gfedc

Black/African American
 

gfedc

Asian/Pacific Islander
 

gfedc

Native American
 

gfedc

Other (see next question)
 

gfedc

Yes
 

nmlkj

No
 

nmlkj

Yes (go to next question)
 

nmlkj

No (skip to question 9)
 

nmlkj
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9. What is your academic level? 

10. If you choose "Other" in question #9, please list your academic level: 
 

11. Were you an athlete in high school? 

12. If you choose "Yes" in question #12, what sport(s) did you play in high school? 
 
Please list here: 

 

13. Do you play sports in college? 

14. If you play sports in college, which level of sport do you play? 

15. What type of college sport do you play? 
 
Please list below: 

 

16. Do you live on campus? 

55

66

55

66

Freshman
 

nmlkj

Sophomore
 

nmlkj

Junior
 

nmlkj

Senior
 

nmlkj

Other (go to next question)
 

nmlkj

Yes (go to next question)
 

nmlkj

No (skip to question 14)
 

nmlkj

Yes (go to next question)
 

nmlkj

No (skip to question 16)
 

nmlkj

Collegiate Level
 

gfedc

Club Level
 

gfedc

Intramural
 

gfedc

Yes (skip to question 18)
 

nmlkj

No (go to next question)
 

nmlkj
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17. If you DO NOT LIVE ON CAMPUS: How far from campus do you live? 

18. If you DO NOT LIVE ON CAMPUS: What is your usual mode of transportation to and 
from classes? 

19. How many college courses (if any) have you taken that included 
information about healthy nutrition? 
Enter a number:

20. How many college courses (if any) have you taken that included 
information about physical activity, fitness, or exercise? 
Enter a number:

 

less than 0.5 mile
 

nmlkj

between 0.5 to 1.0 mile
 

nmlkj

between 1.0 and 2.0 miles
 

nmlkj

further than 2.0 miles
 

nmlkj

Bus
 

nmlkj

Car/carpool
 

nmlkj

Walk
 

nmlkj

Bicycle
 

nmlkj
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Using a scale from 1 to 5, indicate how much you agree with the following statements: 
 
(1 = strongly disagree, and 5 = strongly agree) 

 
16. HBS Food Beliefs  Healthier Foods Social Support

1. My family and my closest friends... 
Family Friends

Don't drink many regular sodas or sugared drinks 6 6

Believe that it is important to eat enough fiber 6 6

Eat whole grain cereal every day 6 6

Eat at least 5 servings of fruit and vegetables every day 6 6

Try to eat lowfat dairy foods 6 6

Eat whole grain bread every day 6 6

Have told me that they want to eat more fruits and vegetables 6 6

Believe that eating breakfast is important for good health 6 6

Eat breakfast every day 6 6

Have told me that they want to eat more whole grain foods 6 6

Believe that drinking too many sodas or sugared drinks is 
unhealthy

6 6

Eat or drink at least 3 servings of dairy foods every day 6 6

Have told me that they want to eat or drink more dairy foods 6 6

Have told me that they want to cut down on sodas or sugared 
drinks

6 6

Eat fruits or vegetables for snacks 6 6

Eat fruits or vegetables for dessert 6 6
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Using a scale from 1 to 5, indicate whether you agree with the following statements: 
 
1= Never 2= Seldom 3= Occassionally 4= Often 5= Repeatedly 

 
17. HBS Food Beliefs  Healthier Foods Strategies

1. In the past 3 months, how often did you... 
How often

Pay closer attention to eating breakfast 6

Remind yourself that eating breakfast is healthy 6

Eat more vegetables 6

Eat more fruits 6

Eat more dairy foods 6

Eat more whole grain foods 6

Eat lowfat salad dressing when you ate salad 6

Remind yourself to drink fewer sodas or sugared drinks 6

Plan to eat breakfast 6

Plan to eat at least 5 servings of fruits and vegetables every day 6

Keep track of how many servings of fruits and vegetables you eat 
each day

6

Plan to drink or eat at least 3 servings of dairy foods every day 6

Keep track of how many servings of dairy foods you eat each day 6

Plan to eat more whole grain foods 6

Keep track of how many servings of whole grain foods you eat each 
day

6

Plan to drink fewer sodas or sugared drinks each day 6

Keep track of how many sodas or sugared drinks you drink each day 6

Eat breakfast on purpose when you would usually skip breakfast 6
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These questions ask how certain you are that you can do different things to eat healthier foods. 
 
You will be asked to decide how certain or sure you are that you can do these things on most days and in lots of different 
situations. Think about times when it will be easy to do these things and when it will be harder. 
 
When deciding how sure you are that you can do these things, we want you to think about doing them: 
 
ALL or MOST of the time, not just once or twice. 
For a long time...until next year...or even longer!! 
In a lot of different situations  like when you are... 
 
Eating in a dining center on campus... 
Deciding what to eat when at home, alone, watching TV or doing chores... 
Studying late at night... 
Eating with you family... 
Eating out with friends or at a party... 
At a fastfood restaurant... 
Buying food a the grocery store... 
Traveling... 

 
18. HBS Food Beliefs  Healthier Foods Efficacy

1. Using any number from 0 to 100 on the following scale to tell how certain you 
are that you can  all or most of the time: 
 
0 (Certain that I CAN NOT)50 (Somewhat certain I CAN)100 
(Certain I CAN) 
 
How certain are you that you can... 
 
BREAKFAST 
Eat breakfast every day?

Eat breakfast on most days?

Eat breakfast before you go to class or work?

Eat breakfast when you have an early class, meeting, etc.?
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19. HBS Food Efficacy  Dairy Foods

1. Using any number from 0 to 100 on the following scale to tell how 
certain you are that you can  all or most of the time: 
 
0 (Certain that I CAN NOT)50 (Somewhat certain I CAN)
100 (Certain I CAN) 
 
How certain are you that you can... 
 
DAIRY FOODS 
Drink or eat at least 3 servings of dairy foods each day?

Drink 1%, 1/2%, or fatfree (skim) milk instead of higher fat milk?

Eat lowfat cheese products (such as cottage cheese, sliced cheese, 
etc.)?

Choose smoothies with less sugary and/or highfat ingredients?
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20. HBS Food Efficacy  Fruits and vegetables

1. Using any number from 0 to 100 on the following scale to tell how 
certain you are that you can  all or most of the time: 
 
0 (Certain that I CAN NOT)50 (Somewhat certain I CAN)
100 (Certain I CAN) 
 
How certain are you that you can... 
 
FRUITS AND VEGETABLES 
Take fruit to school or work for a snack every day?

Eat at least 5 servings of fruits and vegetables every day?

Eat vegetables for a snack?

Eat fruit for a snack?

Have a salad or other vegetable instead of French fries 
when eating out?

Eat more than one serving of vegetables at a meal?

Find vegetables on campus that you will eat?

Find fruits on campus that you will eat?
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21. HBS Food Efficacy  Whole grain foods

1. Using any number from 0 to 100 on the following scale to tell how 
certain you are that you can  all or most of the time: 
 
0 (Certain that I CAN NOT)50 (Somewhat certain I CAN)
100 (Certain I CAN) 
 
How certain are you that you can... 
 
WHOLE GRAIN FOODS 
Figure out what foods are whole grain foods?

Eat at least 3 servings of whole grain foods every day?

Eat whole grain bread?

Find whole grain bread on campus?

Eat whole grain cereal?

Find whole grain cereal on campus?

Eat whole grain rice or pasta?

Find whole grain rice or pasta on campus?

Eat whole grain foods for snacks?

Eat whole grain foods for breakfast?

Eat whole grain foods for lunch?

Eat whole grain foods for dinner?
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22. HBS Food Efficacy  Regular soda and sugarsweetened drinks

1. Using any number from 0 to 100 on the following scale to tell how 
certain you are that you can  all or most of the time: 
 
0 (Certain that I CAN NOT)50 (Somewhat certain I CAN)
100 (Certain I CAN) 
 
How certain are you that you can... 
 
REGULAR SODAS AND SUGARSWEETENED DRINKS 
Limit regular sodas and sugarsweetened drinks to one per day?

Cut back on the size of regular sodas and sugared drinks?

Choose fruit instead of juice when choosing fruit?
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Using a scale from 1 to 5, indicate how much you agree with the following statements: 
 
(1= strongly disagree, and 5=strongly agree) 

 
23. HBS Physical Activity Beliefs  Social Support

1. My family, and my closest friends... 
Family Friends

Make time be more physically active. 6 6

Believe that being physically active will keep them healthier. 6 6

Believe that being physically active helps them manage their 
weight.

6 6

Are not more physically active because they get too hot or out 
of breath.

6 6

Are not more physically active because the don't have time. 6 6

Take short breaks to be physically active during the day. 6 6

Use the stairs instead of the elevator. 6 6

Enjoy physical activity. 6 6

Make excuses for not being more physically active. 6 6
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Using a scale from 1 to 5, indicate whether you agree with the following statements: 
 
1= Never 2=Seldom 3=Occasionally 4=Often 5=Repeatedly 

 
24. HBS Physical Activity Beliefs  Selfregulation Strategies

1. In the past 3 months, how often did you... 
How often (15)

Set aside time each day to increase your physical activity? 6

Take the stairs instead of an elevator? 6

Write down in you weekly calendar your plans to increase your physical activity? 6

Plan other places to be physically active if the weather is bad? 6

Walk instead of drive when doing errands or going out to eat? 6

Take short breaks to increase your physical activity during the day? 6

Park farther away from school, work or shopping to increase your physical 
activity?

6

Exercise with someone else to increase your physical activity? 6

Use a facility on campus to exercise (gym, pool, track, etc.)? 6

Participate in exercise classes on campus (aerobics, swimming, etc.)? 6

Participate in other opportunities for physical activity on campus (intramural 
sports, club sports, etc.)?

6
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The next two questions ask how CERTAIN you are that you can do different things to be more physically active. 
 
You will be asked to decide how certain or sure you are that you can do these things on most days and in lots of different 
situations. Think about times when it will be easy to do these things and when it will be harder. 
 
When deciding how sure you are that you can do these things, we want you to think about doing them: 
 
EVERY DAY or ALMOST EVERY DAY, not just once or twice. 
For a long time...until next year...or even longer!! 
In a lot of different situations  like when you are... 
 
At work or school... 
When the weather is bad... 
When you are feeling stressed or depressed... 
When you can't find someone to exercise with... 
When you are busy... 

1. Use any number from 0 to 100 on the following scale to tell how certain you are that you 
can  all or most of the time: 
 
0 (Certain that I CAN NOT)50 (Somewhat certain I CAN)100 
(Certain I CAN) 
 
How certain are you that you can... 

 
25. HBS Physical Activity Beliefs  Self Efficacy

Get up early during the week to increase your physical activity?

Get together with someone else to increase your physical activity?

Use the stairs instead of the elevator?

Take small breaks during the day to increase your physical activity?

Begin being more physically active again if you miss a day or two?

Park farther away to be more physically active?

Find a place to be physically active during bad weather?

Keep track of your physical activity?

Change your normal routine to increase your physical activity?

Stay up later to make time be more physically active?

Make a plan to increase your physical activity?

Find places on campus to be physically active?
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26. HBS Physical Activity Beliefs  Self Efficacy

1. Use any number from 0 to 100 on the following scale to tell how 
certain you are that you can  all or most of the time: 
 
0 (Certain that I CAN NOT)50 (Somewhat certain I CAN)
100 (Certain I CAN) 
 
How certain are you that you can be physically active when... 
you are feeling stressed?

you are tired?

your friends want more time?

your muscles are a little sore?

you get busy at work?

you have too much school work to do?

you have social activities?

you have chores or errands to do?

you are feeling depressed?

you have no one to exercise with?
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1. Please provide comments on how you would like to see this survey improved.  
 
Was there any parts of the survey that you liked or disliked?  
 
If there are any other observations or reflections about the research, survey or about any 
other weight topics, nutrition topics, physical activity topics and/or about the university 
environment that you would like to share with us please use the space provided below. 

 

 
27. Comments

55

66
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An equal opportunity, affirmative action i n s t i t u t i o n

 Invent the Future

Office of Research Compliance
1880 Pratt Drive (0497)
Blacksburg, Virginia 24061
540/231-4358  Fax: 540/231-0959
E-mail: ctgreen@vt.edu  
www.irb.vt.edu

DATE: December 22, 2008

MEMORANDUM

TO: Kathy Hosig
Stephanie Goodwin

FROM: Carmen Green

IRB Amendment  1 Approval:    “Initial Email to American College Health Association
Listserve” , IRB # 08-171

This memo is regarding the above referenced protocol which was previously granted approval by the 
IRB on  March 24, 2008.  You subsequently requested permission to amend your IRB application. 
Approval has been granted for the requested protocol amendment, effective as of December 22, 
2008. 

As an investigator of human subjects, your responsibilities include the following:

1. Report promptly proposed changes in the research proposal. The proposed changes
must not be initiated without IRB review and approval, except where necessary to
eliminate apparent immediate hazards to the subjects.

2. Report promptly to the IRB any injuries or other unanticipated or adverse events 
involving risks or harms to human research subjects or others.

	

SUBJECT:

cc: File

V  I  R  G  I  N  I  A     P  O  L  Y  T  E  C  H  N  I  C     I  N  S  T  I  T  U  T  E     U  N  I  V  E  R  S  I  T  Y     A  N  D     S  T  A  T  E     U  N  I  V  E  R  S  I  T  Y

FWA00000572( expires 1/20/2010)
IRB # is IRB00000667

Office of Research Compliance
Institutional Review Board
2000 Kraft Drive, Suite 2000 (0497)
Blacksburg, Virginia 24061
540/231-4991 Fax 540/231-0959
e-mail moored@vt.edu
www.irb.vt.edu
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An equal opportunity, affirmative action i n s t i t u t i o n

 Invent the Future

Office of Research Compliance
1880 Pratt Drive (0497)
Blacksburg, Virginia 24061
540/231-4358  Fax: 540/231-0959
E-mail: ctgreen@vt.edu  
www.irb.vt.edu

cc: File

DATE: March 24, 2008

MEMORANDUM

TO: Kathy Hosig
Stephanie Goodwin

FROM: Carmen Green

IRB Exempt Approval:    “Initial Email to American College Health Association 
Listserve” , IRB # 08-171

I have reviewed your request to the IRB for exemption for the above referenced project.  I concur that
the research falls within the exempt status.   Approval is granted effective as of March 24, 2008.

As an investigator of human subjects, your responsibilities include the following:

1. Report promptly proposed changes in previously approved human subject research
activities to the IRB, including changes to your study forms, procedures and 
investigators, regardless of how minor. The proposed changes must not be initiated
without IRB review and approval, except where necessary to eliminate apparent 
immediate hazards to the subjects.

2. Report promptly to the IRB any injuries or other unanticipated or adverse events 
involving risks or harms to human research subjects or others.

V  I  R  G  I  N  I  A     P  O  L  Y  T  E  C  H  N  I  C     I  N  S  T  I  T  U  T  E     U  N  I  V  E  R  S  I  T  Y     A  N  D     S  T  A  T  E     U  N  I  V  E  R  S  I  T  Y

SUBJECT:

FWA00000572( expires 1/20/2010)
IRB # is IRB00000667

Office of Research Compliance
Carmen T. Green, IRB Administrator
2000 Kraft Drive, Suite 2000 (0497)
Blacksburg, Virginia 24061
540/231-4358 Fax 540/231-0959
e-mail ctgreen@vt.edu
www.irb.vt.edu
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MEMORANDUM

DATE: July 8, 2010

TO:  Elena L. Serrano, Stephanie Goodwin

FROM:  Virginia Tech Institutional Review Board (FWA00000572, expires June 13, 2011)

PROTOCOL TITLE:   University Health Index: Virginia Tech

IRB NUMBER:  10-584

Effective July 8, 2010, the Virginia Tech IRB Administrator, Carmen T. Green, approved the new 
protocol for the above-mentioned research protocol.

This approval provides permission to begin the human subject activities outlined in the IRB-approved
protocol and supporting documents.

Plans to deviate from the approved protocol and/or supporting documents must be submitted to the 
IRB as an amendment request and approved by the IRB prior to the implementation of any changes,
regardless of how minor, except where necessary to eliminate apparent immediate hazards to the 
subjects. Report promptly to the IRB any injuries or other unanticipated or adverse events involving 
risks or harms to human research subjects or others.

All investigators (listed above) are required to comply with the researcher requirements outlined at 
http://www.irb.vt.edu/pages/responsibilities.htm (please review before the commencement of your 
research).

PROTOCOL INFORMATION:
Approved as: Exempt, under 45 CFR 46.101(b) category(ies) 2
Protocol Approval Date: 7/8/2010 
Protocol Expiration Date: NA
Continuing Review Due Date*: NA
*Date a Continuing Review application is due to the IRB office if human subject activities covered 
under this protocol, including data analysis, are to continue beyond the Protocol Expiration Date.

FEDERALLY FUNDED RESEARCH REQUIREMENTS:
Per federally regulations, 45 CFR 46.103(f), the IRB is required to compare all federally funded grant
proposals / work statements to the IRB protocol(s) which cover the human research activities 
included in the proposal / work statement before funds are released. Note that this requirement does
not apply to Exempt and Interim IRB protocols, or grants for which VT is not the primary awardee.

The table on the following page indicates whether grant proposals are related to this IRB protocol, 
and which of the listed proposals, if any, have been compared to this IRB protocol, if required.

  

Invent the Future

  V I R G I N I A   P O L Y T E C H N I C   I N S T I T U T E   A N D   S T A T E   U N I V E R S I T Y  
An   e qua l   o ppo r t un i t y ,   a f f i rma t i v e   a c t i o n   i n s t i t u t i on  

 

V  I  R  G  I  N  I  A     P  O  L  Y  T  E  C  H  N  I  C     I  N  S  T  I  T  U  T  E     A  N  D     S  T  A  T  E     U  N  I  V  E  R  S  I  T  Y

Office of Research Compliance
Institutional Review Board
2000 Kraft Drive, Suite 2000 (0497)
Blacksburg, Virginia 24060
540/231-4606 Fax 540/231-0959
e-mail irb@vt.edu
Website: www.irb.vt.edu
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 V I R G I N I A   P O L Y T E C H N I C   I N S T I T U T E   A N D   S T A T E   U N I V E R S I T Y  
An   e qua l   o ppo r t un i t y ,   a f f i rma t i v e   a c t i o n   i n s t i t u t i on  

 

V  I  R  G  I  N  I  A     P  O  L  Y  T  E  C  H  N  I  C     I  N  S  T  I  T  U  T  E     A  N  D     S  T  A  T  E     U  N  I  V  E  R  S  I  T  Y

10-584 page 2 of 2 Virginia Tech Institutional Review BoardIRB Number

cc: File

      Date*      OSP Number                             Sponsor                                       Grant Comparison Conducted?

If this IRB protocol is to cover any other grant proposals, please contact the IRB office 
(irbadmin@vt.edu) immediately.

*Date this proposal number was compared, assessed as not requiring comparison, or comparison 
information was revised.
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MEMORANDUM

DATE: November 10, 2010

TO:  Elena L. Serrano, Stephanie Goodwin

FROM:  Virginia Tech Institutional Review Board (FWA00000572, expires June 13, 2011)

PROTOCOL TITLE:   University Health Index

IRB NUMBER:  10-688

Effective November 10, 2010, the Virginia Tech IRB Chair, Dr. David M. Moore, approved the 
amendment request for the above-mentioned research protocol.

This approval provides permission to begin the human subject activities outlined in the IRB-approved
protocol and supporting documents.

Plans to deviate from the approved protocol and/or supporting documents must be submitted to the 
IRB as an amendment request and approved by the IRB prior to the implementation of any changes,
regardless of how minor, except where necessary to eliminate apparent immediate hazards to the 
subjects. Report promptly to the IRB any injuries or other unanticipated or adverse events involving 
risks or harms to human research subjects or others.

All investigators (listed above) are required to comply with the researcher requirements outlined at 
http://www.irb.vt.edu/pages/responsibilities.htm (please review before the commencement of your 
research).

PROTOCOL INFORMATION:
Approved as: Expedited, under 45 CFR 46.110 category(ies) 7
Protocol Approval Date: 8/27/2010 
Protocol Expiration Date: 8/26/2011
Continuing Review Due Date*: 8/12/2011
*Date a Continuing Review application is due to the IRB office if human subject activities covered 
under this protocol, including data analysis, are to continue beyond the Protocol Expiration Date.

FEDERALLY FUNDED RESEARCH REQUIREMENTS:
Per federally regulations, 45 CFR 46.103(f), the IRB is required to compare all federally funded grant
proposals / work statements to the IRB protocol(s) which cover the human research activities 
included in the proposal / work statement before funds are released. Note that this requirement does
not apply to Exempt and Interim IRB protocols, or grants for which VT is not the primary awardee.

The table on the following page indicates whether grant proposals are related to this IRB protocol, 
and which of the listed proposals, if any, have been compared to this IRB protocol, if required.

  

Invent the Future

  V I R G I N I A   P O L Y T E C H N I C   I N S T I T U T E   A N D   S T A T E   U N I V E R S I T Y  
An   e qua l   o ppo r t un i t y ,   a f f i rma t i v e   a c t i o n   i n s t i t u t i on  

 

V  I  R  G  I  N  I  A     P  O  L  Y  T  E  C  H  N  I  C     I  N  S  T  I  T  U  T  E     A  N  D     S  T  A  T  E     U  N  I  V  E  R  S  I  T  Y

Office of Research Compliance
Institutional Review Board
2000 Kraft Drive, Suite 2000 (0497)
Blacksburg, Virginia 24060
540/231-4606 Fax 540/231-0959
e-mail irb@vt.edu
Website: www.irb.vt.edu
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 V I R G I N I A   P O L Y T E C H N I C   I N S T I T U T E   A N D   S T A T E   U N I V E R S I T Y  
An   e qua l   o ppo r t un i t y ,   a f f i rma t i v e   a c t i o n   i n s t i t u t i on  

 

V  I  R  G  I  N  I  A     P  O  L  Y  T  E  C  H  N  I  C     I  N  S  T  I  T  U  T  E     A  N  D     S  T  A  T  E     U  N  I  V  E  R  S  I  T  Y

10-688 page 2 of 2 Virginia Tech Institutional Review BoardIRB Number

cc: File

If this IRB protocol is to cover any other grant proposals, please contact the IRB office 
(irbadmin@vt.edu) immediately.

*Date this proposal number was compared, assessed as not requiring comparison, or comparison 
information was revised.

      Date*      OSP Number                             Sponsor                                       Grant Comparison Conducted?
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University Health Index – Nutrition and Physical Activity (UHI) 
 

Introduction and Instructions 

 

Welcome to the University Health Index for Nutrition and Physical Activity (UHI)!  Chronic disease and the rise 
of obesity are among the leading causes of morbidity and death in the United States (U.S.).  Health habits that 
develop in late adolescence and early adulthood persist into later adulthood. The university environment is an 
ideal setting to promote positive health behaviors related to diet, physical activity and weight management 
since many experience the transition from late adolescence to young adulthood in college.  
 
The UHI was developed based on the K-12 School Health Index (SHI) that was developed and validated by the 
Center for Disease Control and Prevention (CDC). The UHI is designed for participating universities to self-
assess the components of their university environment that may affect student's health behaviors. There are 
four UHI modules: 
 
1. Health Education Requirement 
 
2. Recreational Sports and Fitness 
 
3. Health Promotion 
 
4. Built Environment 
 
The UHI will be scored with a pre-determined numerical Likert score. An overall UHI score will be calculated 
using scores from each module.  
 
Get Started! 
 
To get started, please review the instructions below. There you will find a step by step approach to complete 
the UHI. For more information about this project, please review the "Overview and Purpose" and "Background 
and Significance” at the end of this document. 
 
1.  Identify a UHI team or key personnel for each module or health topic. 
2.  Please review and complete the Consent Form required by IRB before completing one or more of the UHI 
module scorecard.   You will only need to fill out the Consent Form one time per participate. 
3.  To complete the consent form and one or more of the UHI module scorecards, you may access it through 
the links that were provided to you via email or you may copy and paste one or more of the following links: 
Module 1:  Health Education Requirement (https://www.surveymonkey.com/s/UHI_Module1) 
Module 2:  Recreational Sports and Fitness (https://www.surveymonkey.com/s/UHI_Module2) 
Module 3:  Health Promotion – Nutrition and Physical Activity (https://www.surveymonkey.com/s/UHI_Module3) 
Module 4:  Built Environment – Nutrition and Physical Activity 
(https://www.surveymonkey.com/s/UHI_Module4) 
4.  Complete the module scorecard that you are best able to complete based on your experiences at your 
university.  Numerous faculty and staff are encouraged to discuss and participate in the discussion questions 
and the completion of the UHI module scorecard. 
5.  After you finish the consent form and you enter your information on the first page of the survey, continue 
onto the UHI scorecard.  Note: Only fill out the information within the scorecard that you feel comfortable 
answering.   
 

The four modules are included below and you may review them to determine who will be completing 

each module via the online survey.  You are not expected to complete the modules on paper or via 

email.  
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University Health Index Team 
 

Potential Participants:  You may choose to create a UHI team or use key personnel to discuss each module.  
Identify someone who will be responsible for completing each UHI module scorecard online (via the links 
above).   
 
Below are key people/departments who you may want to invite to join the UHI team by module and health 
topic.  These are just ideas and people who have helped to fill out a UHI scorecard in the past.  You may find 
another person or a team of people outside of these suggestions. 
 
Module 1:  Health Education Requirement 

 Academic Advisor, University Studies 
 Director of Undergraduate Admissions, Provost Office 

 
Module 2:  Recreational Sports and Fitness 

 Director or Assistant Director of Recreational Sports and Fitness 
 Director or Assistant Director of Fitness and Assessment 

 
Module 3:  Health Promotion – Nutrition and Physical Activity 

 Director of Student Health and Wellness, Student Health Center 
 Health Educator, Student Health Center 

 
Module 4:  Built Environment – Nutrition and Physical Activity 
Multiple people in different areas such as dining services, recreational sports, and/or building and planning 
may be necessary to identify the appropriate score for this module.  Below you will see Module 4 broken down 
into 4 sections with suggested personnel: 
 
BE.1  Recreational walking/running and/or bike path 
BE.2  Active transportation; sidewalk, path, and/or bike lane 
BE.4  Recreational sport and fitness facility/facilities 
 

 Recreational Sports Personnel (possibly the same person/team used for Module 2 above) 
 Student Affairs Personnel 

 
BE.5   Indoor recreational sport and fitness facility 
BE. 6  Outdoor recreational sport and fitness facility space 
 

 Recreational Sports Personnel (possibly the same person/team used for Module 2 above) 
 Capitol Planning Personnel 
 Buildings and Grounds Personnel 

 
BE.7  Healthy dining facilities on-campus 
BE.8  Nutrition information available 
BE.9  Dining Venues 
 

 Administrative Dietitian, Housing and Dinning Services 
 Health Educator, Dietitian, Health Education and Health Promotion 

 
BE. 10  Beverage vending machines 
BE.11  Food and snack vending machines 
 

 Operations Division Manager, Campus Services or Student Services; “Campus Vending Services” 
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University Health Index – Nutrition and Physical Activity (UHI) 

 

Module 1: Health Education Requirement 

This module includes information about whether or not a university includes a health education course as part 

of the general education core curriculum.   

 

 A.  The planned and required health education for general education at the institution to motivate and  
 assist students to maintain and improve their health, prevent disease, and reduce health-related risk 
 behaviors related to nutrition and physical activity. 
 B.  The planned opportunity to participate in a variety of physical activities and physical education for 
 general education requirement.   
 
  Fully in 

Place 
Partially 
in Place 

Under 
Development  

Not in 
Place 

HE.1 Health education is required as part of the 
general education requirement 

3 2 1 0 

HE.2 Health education requirement includes a 
nutrition AND physical activity component 

3 2 1 0 

HE.3 Health education requirement includes a 
NUTRITION component 

3 2 1 0 

HE.4 Health education requirement includes a 
PHYSICAL ACTIVITY component 

3 2 1 0 

HE.5 Student opportunities to participate in 
physical activity  

3 2 1 0 

 
 
Discussion Questions 

 
HE.1  Health education is required as part of the general education requirement 

 
Does the university include health education as part of the required undergraduate core curriculum? 
 
3 = Yes, as part of the general education requirement, undergraduates must take a health education/health 
and wellness course in order to graduate.  The health education course may contain any topics such as health 
and wellbeing, nutrition, physical activity (exercise), etc. 
2 = No, there is a health education course and it is offered to undergraduate students, but it is not required. 
1 = No, there is no health education course at this time.  The university is working towards developing such a 
course and offering it to undergraduate students.   
0 = No, there is no health education course at this time and there is no talk of implanting such a course or 
there is not health education requirement. 
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HE.2  Health education requirement includes a nutrition AND physical activity component 
 
Does the health education requirement include a nutrition component and a physical activity component to the 
course? 
 
3 = Yes, the required health education course includes both and nutrition and healthy eating component as 
well as a physical activity component. 
2 = No, the required health education course does include some nutrition and physical activity component, but 
it is a very small part of the course.  The main course is about stress, alcohol, sex, and other college health 
components. 
1 = No, nutrition and physical activity are not part of the required health education requirement, but the 
university is currently working to incorporate both of these topics into the course. 
0 = No, the health education requirement does not include a nutrition and physical activity component or there 
is not health education requirement. 
 
HE.3  Health education requirement includes a NUTRITION component 

 
Does the health education requirement include a nutrition and/or healthy eating component? 
 
3 = Yes, the required health education course includes a nutrition and/or healthy eating as a major component 
of the course. 
2 = Yes, the required health education course does include a nutrition and/or healthy eating as part of the 
course, but it is minor component of the course. 
1 = No, neither nutrition nor healthy eating is a component of the required health education course, but the 
university is currently working to incorporate both of these topics into the course. 
0 = No, nutrition and/or healthy eating is not a component in the health education requirement course or there 
is not health education requirement. 
 
HE.4  Health education requirement includes a PHYSICAL ACTIVITY component  

 
Does the health education requirement include a physical activity or physical education (PE) component? 
 
3 = Yes, the required health education course includes a physical activity or physical education (PE) as a 
major component of the course. 
2 = Yes, the required health education course does include a physical activity or physical education (PE) as 
part of the course, but it is minor component of the course. 
1 = No, neither physical activity nor physical education (PE) is a component of the required health education 
course, but the university is currently working to incorporate physical activity or physical education (PE). 
0 = No, physical activity and/or physical education (PE) is not a component in the health education requirement 
course or there is not health education requirement. 
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HE.5  Student opportunities to participate in physical activity  

 

Does the physical education component to the health education requirement provide a variety of opportunities 
to physically participate in exercise with instruction? 
 
3 = Yes, the physical activity component provides opportunities for students to participate in exercises that are 
lead by an instructor during class time. 
2 = Yes, the physical activity component provides opportunities for students to participate in exercises that are 
outside of regular class time and lead by an instructor or under supervision for credit towards the class.   
1 = No, the physical activity component does not provide an opportunity for students to participate in exercises 
that are under any supervision for credit, but the university is currently working to include this component. 
0 = No, there are no physical activity opportunities in the health education requirement or there is not a health 
education requirement. 
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Module 2: Recreational Sports and Fitness 

This module includes information about the recreation sports program and the fitness programs that promote 

active lifestyles through intramural sports, sport clubs, fitness classes, fitness instructional opportunities and 

other fitness opportunities within the university.   

 
  Fully in 

Place 
Partially 
in Place 

Under 
Development  

Not in 
Place 

RSF.1 The recreational sports department is well 
established  

3 2 1 0 

RSF.2 Recreational intramural sports 3 2 1 0 
RSF.3 Recreational sport clubs 3 2 1 0 
RSF.4 Recreational indoor sport instruction 3 2 1 0 
RSF.5 Recreational sport special events 3 2 1 0 
RSF.6 Group fitness instruction and/or classes 3 2 1 0 
RSF.7 Individual fitness instruction and/or 

classes 
3 2 1 0 

RSF.8 Fitness incentives 3 2 1 0 
 
 
Discussion Questions 

 
RSF.1  The recreational sports and fitness department is well established within the university 

 
Is there a well established recreational sports department? 
 
3 = Yes, the recreational sports department with a full staff and there are a variety of physical activity 
opportunities for all students. 
2 = Yes, there is a recreational sports department.  There is limited staff and limited opportunities for students 
to get involved in physical activity within the department. 
1 = No, there is not a recreational sports department.  There are limited opportunities for students to participate 
in physical activity through a designated recreational sports department, but there are personnel who are 
assigned to provide limited opportunities for students.  
0 = No, there is not a recreational sports department at the university. 
 
RSF.2  Recreational intramural sports 
 
Does the university have an active intramural sports program? 
 
3 = Yes, there is a well developed intramural sports program that is utilized by students. 
2 = Yes, some intramural sports are offered to students, but there are limited sports offered and students either 
do not participate well or there are not enough intramural sports offered, so limited students can participate. 
1 = No, intramural sports are not offered to students, however the university is working towards offering 
intramural sports to students in the near future. 
0 = No, intramural sports are not offered to students. 
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RSF.3  Recreational club sports 
 
Does the university have an active sport clubs program? 
 
3 = Yes, there is a well developed sport clubs program that is utilized by students. 
2 = Yes, some sport clubs are offered to students, but there are limited sports offered and students either do 
not participate well or there are not enough club sports offered, so limited students can participate. 
1 = No, sport clubs are not offered to students; however the university is working towards offering club sports 
to students in the near future. 
0 = No, sport clubs are not offered to students. 
 
RSF.4  Recreational indoor sport instruction 

 

Does the university have recreational sport instruction opportunities? 
 
3 = Yes, there is a well developed recreational indoor sport instruction opportunities that is utilized by students. 
2 = Yes, some recreational indoor sport instruction opportunities are offered to students, but there are limited 
recreational indoor sport instruction opportunities offered and students either students do not participate well or 
there are not enough instructional opportunities offered, so limited students can participate. 
1 = No, recreational indoor sport instruction opportunities are not offered to students; however the university is 
working towards offering recreational indoor sport instruction opportunities to students in the near future. 
0 = No, recreational indoor sport instruction opportunities are not offered to students. 
 
 

RSF.5  Recreational sport special events 

 

Does the university have recreational sport special events (such as contests, races, tournaments, etc.)? 
 
3 = Yes, there are recreational sport special events held by the university throughout the year and good overall 
participation by students.   
2 = Yes, there are some recreational sport special events held by the university throughout the year, but there 
are not that many events and only a small number of students participate.   
1 = No, there are not recreational sport special events held by the university, but the university is working 
towards offering these events.   
0 = No, there are not any recreational sport special events held by the university.   
 
RSF.6  Group fitness instruction and/or classes 

 
Does the university have recreational group fitness instruction and/or classes?   
 
3 = Yes, there are recreational group fitness instruction and/or classes offered throughout the year and good 
overall participation by students.   
2 = Yes, there are some recreational group fitness instruction and/or classes offered by the university 
throughout the year, but there are not that many group fitness instruction and/or classes and only a small 
number of students participate.   
1 = No, there are not group fitness instruction and/or classes offered by the university, but the university is 
working towards offering group fitness instruction and/or classes.   
0 = No, there are not any group fitness instruction and/or classes offered by the university.   
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RSF.7  Individual fitness instruction, personal training and/or classes 
 
Does the university have recreational individual fitness instruction, personal training and/or classes?   
 
3 = Yes, there are recreational individual fitness instruction, personal training and/or classes offered throughout 
the year and good overall participation by students.   
2 = Yes, there are some recreational individual fitness instruction, personal training and/or classes offered by 
the university throughout the year, but there are not that many group fitness instruction, personal training 
and/or classes and only a small number of students participate.   
1 = No, there are not individual fitness instruction, personal training and/or classes offered by the university, 
but the university is working towards offering group fitness instruction and/or classes.   
0 = No, there are not any individual fitness instruction, personal training and/or classes offered by the 
university.   
 
RSF.8  Fitness incentives 

 

Does the university offer any fitness incentives (such as prizes, awards, contests, etc.)?   
 
3 = Yes, there are fitness incentives offered throughout the year with good student participation.   
2 = Yes, there are some fitness incentives offered by the university throughout the year, but there are only a 
few fitness incentives and/or only a small number of students participate.   
1 = No, there are not any fitness incentives offered by the university, but the university is working towards 
offering fitness incentives.   
0 = No, there are not any fitness incentives offered by the university.   
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Module 3: Health Promotion – Nutrition and Physical Activity 

This module includes information about student health services and health education related to nutrition, 

physical activity and weight management.    

  

 A.  Student Health Promotion Services:  The programs that include opportunities for students to 
improve their health status through activities such as nutrition, fitness and overall health assessments, 
education and other campus activities. 
 B.  Nutrition and or Weight Management Services:  The programs available to promote optimal nutrition 
and healthy eight management strategies.   
 
  Fully in 

Place 
Partially 
in Place 

Under 
Development  

Not in 
Place 

HP.1 The Health Promotion department and/or 
the Health Education team is well 
established within the university 

3 2 1 0 

HP.2 Health Promotion/Health Education 
reaches undergraduate students well 

3 2 1 0 

HP.3 Health Promotion/Health Education topics 
include nutrition, physical activity and/or 
weight management 

3 2 1 0 

HP.4 Health Promotion/Health Education topics 
related to nutrition, physical activity, 
and/or weight management reaches 
students well 

3 2 1 0 

HP.5 Nutrition and/or weight management 
counseling is available 

3 2 1 0 

 
 
Discussion Questions 

 
HP.1  The Health Promotion department and/or the Health Education team is well established within the 

university   

 
Is there a well established Health Promotion department and/or Health Education team within the university? 
 
3 = Yes, there is a well established Health Promotion department and/or Health Education team with a 
committed staff and a variety of on-going health promotion and/or education programs and opportunities for 
students. 
2 = Yes, there is a Health Promotion department and/or Health Education team, but it is not well established.  
There is limited staff and limited programs and opportunities for students to participate in.    
1 = No, there is not a Health Promotion department and/or Health Education team that is well established.  
There are some staff that are committed to developing a Health Promotion department and/or Health 
Education team, but currently there are limited opportunities for students to participate in and receive health 
promotion and/or health education. 
0 = No, there is not a Health Promotion department and/or Health Education team. 
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HP.2  Health Promotion/Health Education reaches undergraduate students well 
 
Do the health promotion and/or health education efforts reach a significant number of undergraduate students 
well? 
 
3 = Yes, the health promotion and/or health education efforts reach a significant number of undergraduate 
students.  The department of Health Promotion and/or Health Education keeps track of how many 
undergraduate students are reached and how effective the promotion and education are. 
2 = Yes, the health promotion and/or health education efforts reach a significant number of undergraduate 
students.  However, it is unknown how many undergraduate students are reached and/or how effective the 
promotion and education is. 
1 = No, the health promotion and/or health education efforts do not reach a significant number of 
undergraduate students.  Currently, staff are working to increase number of contacts and to determine the 
most effective promotion and education programs. 
0 = No, the health promotion and/or health education efforts do not reach a significant number of 
undergraduate students. 
 
H3.  Health Promotion/Health Education topics include nutrition, physical activity and/or weight 

management 

 

Do the health promotion and/or health education topics include nutrition, physical activity, and/or weight 
management? 
 
3 =   Yes, there are specific efforts within health promotion and health education that focus on nutrition, 
physical activity, and/or weight management. 
2 = Yes, there are some efforts within health promotion and health education that include nutrition, physical 
activity, and/or weight management, but they are not a focus of any of the health promotion and health 
education efforts. 
1 = No, currently health promotion and health education focus their efforts towards other health topics, but 
nutrition, physical activity, and/or weight management are developing topics. 
0 = No, there are not any efforts within the health promotion and health education that focus on nutrition, 
physical activity, and/or weight management.  
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H4.  Health Promotion/Health Education topics related to nutrition, physical activity, and/or weight 

management reaches students well 
 
Do the health promotion and/or health education efforts related to nutrition, physical activity, and/or weight 
management reach a significant number of undergraduate students well? 
 
3 = Yes, the health promotion and/or health education efforts related to nutrition, physical activity, and/or 
weight management reach a significant number of undergraduate students.  The department of Health 
Promotion and/or Health Education keeps track of how many undergraduate students are reached and how 
effective the promotion and education are. 
2 = Yes, the health promotion and/or health education efforts related to nutrition, physical activity, and/or 
weight management reach a significant number of undergraduate students.  However, it is unknown how many 
undergraduate students are reached and/or how effective the promotion and education is. 
1 = No, the health promotion and/or health education efforts related to nutrition, physical activity, and/or weight 
management do not reach a significant number of undergraduate students.  Currently, staff are working to 
increase number of contacts and to determine the most effective promotion and education programs. 
0 = No, the health promotion and/or health education efforts related to nutrition, physical activity, and/or weight 
management do not reach a majority of undergraduate students. 
 
 
HP.5  Nutrition and/or weight management counseling 
 
Is there nutrition and/or weight management counseling available to students? 
 
3 = Yes, nutrition and/or weight management counseling is available to all students and is easily accessible by 
students  The counseling is overseen by a Registered Dietitian and a Medical Doctor, or other licensed health 
care provider. 
2 = Yes, nutrition and/or weight management counseling is available on a limited basis and may not be easily 
accessible by students.   
1 = No, nutrition and/or weight management counseling is not available to students at all or easily.  The 
university is working towards establishing such services to be offered to students. 
0 = No, nutrition and/or weight management counseling is not available to students. 
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Module 4: Built Environment – Nutrition and Physical Activity 

This module includes information about the university’s built environment related to nutrition and physical 

activity.   

  

 A.  Physical Activity – Recreational: The physical and aesthetic surroundings related to promoting 
adequate physical activity. 
 B.  Physical Activity – Active Transportation: The physical and aesthetic surroundings related to 
promoting physical activity through active transportation. 
 C.  Nutrition and Dining Services: The access to a variety of nutritious and appealing meals that 
accommodate the health and nutrition needs of all students.   
 
  Fully in 

Place 
Partially 
in Place 

Under 
Development  

Not in 
Place 

BE.1 Recreational walking/running and/or bike 
path 

3 2 1 0 

BE.2 Active transportation infrastructure; 
sidewalk, path and/or bike lane 

3 2 1 0 

BE.3 Recreational sport and fitness 
facility/facilities 

3 2 1 0 

BE.4 Indoor recreational sport and fitness 
facility space 

3 2 1 0 

BE.5 Outdoor recreational sport and fitness 
facility space 

3 2 1 0 

BE.6 Healthy dining facilities on-campus 3 2 1 0 
BE.7 Nutrition information available  3 2 1 0 
BE. 8 Dining venues 3 2 1 0 
BE. 9 Beverage vending machines 3 2 1 0 
BE. 10 Food and snack vending machines 3 2 1 0 
 
 
Discussion Questions 

 
BE.1  Recreational walking/running and/or bike path   

 
Is there a well established path and/or trail that can be used for students to walk, run and/or bike for 
recreational leisure time physical activity? 
 
3 = Yes, within the university campus, there is a well established path and/or trail that can be used for students 
to walk, run and/or bike for recreational leisure time physical activity. 
2 = Yes, there is a well established path and/or trail that can be accessed by students, but it is not within the 
university campus.  Students can access the trail/path to walk, run and/or bike for recreational leisure time 
physical activity. 
1 = No, there is not a well established path and/or trail that can be accessed by students, but the university is 
in the process of creating a path/trail and/or working with the community to develop a path/trail for students to 
walk, run and/or bike for recreational leisure time physical activity. 
0 = No, there is not a well established path and/or trail that can be accessed by students. 
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BE.2  Active transportation; sidewalk, path, and/or bike lane 

 
Is there a well established path and/or trail that can be used for students to walk, run and/or bike to and from 
campus? 
 
3 = Yes, within the university campus, there is a well established path and/or trail that can be used for students 
to walk, run and/or bike to and from campus. 
2 = Yes, there is a well established path and/or trail that can be accessed by students, but students report 
barriers to using it.   
1 = No, there is not a well established path and/or trail that can be accessed by students, but the university is 
in the process of creating a path/trail and/or working with the community to develop a path/trail for students to 
walk, run and/or bike to and from campus.  
0 = No, there is not a well established path and/or trail that can be accessed by students to and from campus.   
 
BE.3  Recreational sport and fitness facility/facilities 

 

Are recreational sport and fitness facility/facilities easily accessible, close in proximity and appealing to 
students? 
 
3 = Yes, all of the recreational sport and fitness facility/facilities are easily accessible, close in proximity and 
appealing to students. 
2 = Yes, most of the recreational sport and fitness facility/facilities are easily accessible, close in proximity and 
appealing to students. 
1 = No, some of the recreational sport and fitness facility/facilities are either not easily accessible, not close in 
proximity or not appealing to students, but the university is working to improve these conditions. 
0 = No, the recreational sport and fitness facility/facilities are not easily accessible, not close in proximity or not 
appealing to students. 
 
BE.4  Indoor recreational sport and fitness facility space 

 
Is there adequate indoor recreational sport and fitness facility space that can be utilized by all students? 
 
3 = Yes, there is adequate indoor recreational sport and fitness facility space that can be utilized by all 
students. 
2 = Yes, there is adequate indoor recreational sport and fitness facility space that can be utilized by most 
students, but students report facilities become too crowded at times. 
1 = No, there is not adequate indoor recreational sport and fitness facility space that can be utilized by all 
students, but the university is working to improve these conditions. 
0 = 1 = No, there is not adequate indoor recreational sport and fitness facility space that can be utilized by all 
students. 
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BE.5  Outdoor recreational sport and fitness facility space 
 
Is there adequate outdoor recreational sport and fitness facility space that can be utilized by all students? 
 
3 = Yes, there is adequate outdoor recreational sport and fitness facility space that can be utilized by all 
students. 
2 = Yes, there is adequate outdoor recreational sport and fitness facility space that can be utilized by most 
students, but students report that there is not enough open space when they want to use it.    
1 = No, there is not adequate outdoor recreational sport and fitness facility space that can be utilized by all 
students, but the university is working to improve these conditions. 
0 = 1 = No, there is not adequate outdoor recreational sport and fitness facility space that can be utilized by all 
students. 
 
BE.6  Healthy dining facilities on-campus 

 

Is there healthy dining facilities located on-campus that students can find healthy and appealing foods and 
meals? 
 
3 = Yes, every dining facility located on-campus and are convenient for students to find healthy and appealing 
foods and meals. 
2 = Yes, there are some/or one facility that offers healthy and convenient food and meals that are appealing to 
some students. 
1 = No, there are not any dining facilities on-campus that offer healthy and convenient food and meals that are 
appealing to some students, but the university is currently working to improve this situation. 
0 = No, there are not any dining facilities on-campus that offer healthy and convenient food and meals that are 
appealing to some students. 
 
 
BE.7  Nutrition information available 
 
Is there nutrition information available on the food items sold at the on-campus dining facility/facilities? 
 
3 = Yes, nutrition information is easily available and accessible by students at point of service in all facilities. 
2 = Yes, there is available and accessible nutrition information upon request or online on most food items for 
most of the dinning services.  It is not available at point of service in all facilities. 
1 = No, there is not nutrition information on any food items for dinning services, but the university is currently 
working to offer this information for students. 
0 = No, there is not easily available and accessible nutrition information on any food items for dinning services. 
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BE.8  Dining venues 
 
Are there outside dining venues, such as fast food chain restaurants, that are incorporated within campus 
dining services? 
 
3 = No, there are no outside dining venues, such as fast food chain restaurants that are incorporated within 
campus dining services. 
2 = Yes, there are some outside dining venues, such as fast food chain restaurants that are incorporated within 
campus dining services, but most dining areas are serviced by campus dining services.  
1 = Yes, there are some outside dining venues, such as fast food chain restaurants that are incorporated within 
campus dining services, but the university is working towards having all dining areas be campus dining 
services only. 
0 = Yes, every dining area has outside dining venues, such as fast food chain restaurants. 
 
BE.9  Beverage vending machines 
 
Are there policies in place that require beverage vending machines on campus to have healthy options (ex: 
water, low fat milk, 100% juice, reduced calorie, etc)? 
 
3 = Yes, according to a university wide policy, all beverage vending machines have healthy options ONLY. 
2 = Yes, according to a university wide policy, all beverage vending machines have some healthy options. 
1 = No, there is not a university wide policy that indicates that the beverage vending machines have to have 
healthy options, but the university is working towards developing such a policy. 
0 = No, there is not a university wide policy that indicates that the beverage vending machines have to have 
health options. 
 
 
BE.10  Food and snack vending machines 
 
Are there policies in place that require food and snack vending machines on campus to have healthy options 
(ex: minimal nutritional value, reduced calorie, reduced saturated fat, etc)? 
 
3 = Yes, according to a university wide policy, all food and snack vending machines have healthy options 
ONLY. 
2 = Yes, according to a university wide policy, all food and snack vending machines have some healthy 
options. 
1 = No, there is not a university wide policy that indicates that the food and snack vending machines have to 
have healthy options, but the university is working towards developing such a policy. 
0 = No, there is not a university wide policy that indicates that the food and snack vending machines have to 
have healthy options. 
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Overview and Purpose  

 

Project Overview 
 
Chronic disease and excess weight are among the leading causes of death and medical expenses in the 
United States (U.S.) [1]. The transition from adolescence to young adulthood in college is a time for rapid 
weight gain, a decline in quality of nutrition, an increase in sedentary behavior and is highly predictive of adult 
health habits and obesity.  Since so many people have attended some college (more than 50% of persons 
aged 20-24 years)[2], the University Health Index – Nutrition and Physical Activity (UHI), will assist to evaluate 
and determine what university characteristics are associated with late adolescence/young adulthood 
behaviors.  The development and test of the UHI tool will provide an opportunity to evaluate this often 
overlooked age group and their health habits related to nutrition, physical activity and weight ultimately leading 
to intervention and prevention of chronic disease and obesity. 
 
Project Purpose 
 

The purpose of this project is to test the first tool to assess the health environment for late adolescence and 
young adulthood (17-24 years of age) in higher education.  The UHI has been guided by the Center of Disease 
Control and Prevention (CDC) K-12 School Health Index (SHI). The UHI tool has been designed to evaluate 
the associations between the university health environment and student health behaviors and outcomes (diet, 
physical activity, and BMI).  The overarching hypothesis for this project is that a more positive university health 
environment will be positively associated with student behaviors and outcomes related to optimal diet, 
adequate physical activity and a healthy BMI.  Results will be used to refine the UHI for use in optimizing the 
health promotion potential of post-secondary college and university campuses for college students as they 
transition from older adolescence to young adulthood.  It may also be used as a template for developing 
modules to address other health behaviors of college students. 
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Background and Significance 
 

Background 
 
The cost and prevalence of chronic disease and obesity 
 
Currently U.S. health care spending consumes 16.2% of the nation‟s Gross Domestic Product (GDP) and total 
health expenditures reached $2.2 trillion in 2007 [1].  Overall health care costs are expected to increase by 
25% by 2030 primarily because of chronic disease [2].  Medical expenses attributed to both overweight and 
obesity increased from $78.5 billion in 1998 to $92.6 billion in 2002 [2].   
 
More than one-third of U.S. adults were obese in 2005-2006 (33.3% of men and 35.3% of women) and the 
Healthy People 2010 objective to decrease the obesity prevalence to less than 15% has not been met for men 
or women of any age [3].  Although the most recent National Health and Nutrition Examination Survey 
(NHANES) indicates that there was no significant change in obesity prevalence between 2003-2004 and 2005-
2006 for either men or women, the data do indicate that the entire adult population is heavier, and the heaviest 
have become much heavier since 1980 [3].   
 
Optimal nutrition and adequate physical activity prevent weight gain and chronic disease 
 
Optimal nutrition and adequate physical activity have been shown to prevent weight gain and decrease risk of 
chronic disease [4-10]. Limiting the consumption of foods that are energy dense and high in saturated fat and 
sugar and consuming foods that are nutrient dense and high in fiber, such as whole grains and fruits and 
vegetables may reduce the risk of obesity and chronic disease [5-7, 9, 11-13].  However, only 33% of U.S. 
adults eat the recommended servings of fruits and less than 27% consume the recommended serving of 
vegetables each day [14].  In addition, only one-third of adults reported getting the recommended amount of 
leisure-time physical activity and about one-fifth of adults reported participating in strength training at least 
twice a week [15].   
 
Health habits associated with diet, physical activity and weight are difficult to change once in place and the 
emphasis should be on preventing poor health habits before they begin [16, 17].  Late adolescence and young 
adulthood is a critical time to intervene and set positive health habits.    
 
The importance of late adolescence and young adulthood in the university setting 
 
Late adolescence and young adulthood is a period of life that offers considerable opportunity for behavior 
exploration and identity formation [18].  There is a significant increase in health risk behaviors during this time 
that may be related to the leading causes of chronic disease [19-21].  As adolescents transition into young 
adulthood, they are more likely to eat fast food, get no exercise, and be obese than when they were 
adolescents [19].  Habits that develop in late adolescence persist into later adulthood [18, 22, 23].  Colleges 
and universities are an ideal setting to promote positive health behaviors, as it was estimated that about half 
(49 percent) of 18- and 19-year-olds were enrolled in college in 2005 [24] and that there is an unparalleled 
increase in the prevalence of overweight in American adolescents in both the low- and high-socioeconomic 
groups [25].  It is imperative to assist young adults in the establishment of adequate physical activity and 
proper nutritional habits during this period of exploration and transition into adulthood.  Since many 
adolescents experience the transition to young adulthood in college, the university environment could play a 
significant role in addressing the current rise in chronic disease and obesity epidemic in the U.S.   
 
Weight 
 
Childhood obesity is moderately associated with adult obesity, whereas adolescence is a time for rapid weight 
gain and is highly predictive of adult obesity [16, 26-29].  Young adults (18-29 years) have a lower prevalence 
of obesity (24%) compared with persons over 30 years and over (31 – 41%), but the proportion of young adults 
who are obese has more than tripled from 8% in 1971-1974 to 24% in 2005-2006 while in most other adult age 
groups the prevalence doubled during that time period [30].  The transition between adolescence and young 
adulthood is the period of the most rapid weight gain and increased risk of development of obesity.  This 
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upward trend in BMI is greater than what is expected due to age-related changes and is evident in both males 
and females and all major US ethnic groups [28].  Current research suggests that college students gain weight 
on average well above the national averages for individuals in this age group [30].  There are limited studies 
that follow students more than one year or past their first year at college [31-33] and no studies were found that 
followed students after they left college.  Limited research has been conducted regarding potential disparities 
with weight gain [34] and limited research has been conducted looking at the differences in type and locale of 
university or college [35].  There have not been rigorous studies identifying the factors that affect weight gain.  
Poor lifestyle behaviors in college may lead to weight gain and increased risk for chronic disease in college 
students.   
 
Nutrition 
 
Most college students are not meeting dietary guidelines [32, 36-38].  Recommendations for optimal nutrition to 
prevent chronic disease include a high intake of nutrient dense foods (whole grains, fiber, low-fat dairy, fruits 
and vegetables) and limiting energy dense foods (foods high in saturated fat, foods high in sodium and foods 
high in simple sugars) [39-43].  College students‟ diets and dietary habits often decline relative to high school 
and are especially low in fruits, vegetables, and whole grains [31, 37, 44-47].  In general, college students who 
are healthy perform better academically than students who are not healthy [48, 49].  The nutrition environment 
on campus may play a significant role in the types and amounts of foods students chose to eat.  Levitsky found 
that when larger amounts of food  were served to college students, significantly more food was consumed [50].  
In another study, freshman experienced significant weight gain during their first 3 months of college and this 
weight gain was associated with eating in „all-you-can-eat‟ dining halls, snacking and eating high-fat „junk food‟ 
[51].  The built environment has largely been overlooked on college campuses in regards to health habits 
associated with nutrition and weight.  However, there are some studies that indicate a positive association 
between healthy food proximity and better nutrition intake among youth and adults [52, 53].  Thus, nutrition 
environment could play a significant role for college students in how much and what type of food is consumed 
on a regular basis.   
 
Physical activity 
 
According to the National Center for Health Statistics young men and women 18-29 years of age are slightly 
above (39%) the national average (32%) for engaging in regular leisure-time physical activity and report 
strength training similarly at one-fifth for both men and women [30].   Similar to nutrition, young adults and 
college students are not meeting the recommendations for physical activity [30, 32, 36, 54-57].  Often physical 
activity declines from high school to college and many students are adapting to sedentary lifestyles [54, 57].  
Similar to weight during late adolescence and young adulthood, physical activity patterns in college determine 
physical activity habits in adulthood, but there has not been research that investigates physical activity 
changes in students and the corresponding determinants for these changes from freshman year to senior year 
in college [55].   There is limited research that investigates the built environment and its relationship with 
physical activity of college students [58-64].    
 
University health environment 
 
The American College Health Association (ACHA) – Healthy Campus 2010 highlights the importance of 
student health in view of the fact that college students are our future leaders and policy makers [65].  Healthy 
Campus 2010 includes physical activity and overweight/obesity as the top two leading public health indicators.  
These indicators represent the leading health issues and are adapted from Healthy People 2010 which reflect 
the major health concerns in the United States at the beginning of the 21st century [65].  It is important to 
ensure that students are provided with an environment conducive to maximizing positive health choices.  
Universities have an opportunity to incorporate education and university policies to build a supportive 
environment that promotes optimal nutrition and adequate physical activity to meet the unique health needs of 
late adolescence and young adulthood.   
 
University policies and university characteristics may affect specific behaviors related to diet patterns, physical 
activity, weight/weight change and overall personal wellness.  No current research exists that assesses the 
effect of university offered health education programs or the requirement of nutrition and physical education 
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across universities.  What is the effect on student behaviors if they have easily accessible nutrition and 
physical activity information through university programs?  Some studies suggest that a nutrition and physical 
activity education course positively influences diet, exercise habits and overall wellness [66-69].  However, 
what is the effect of a required course, an optional course and/or education provided by student health?  How 
do the various approaches by student health education programs across universities affect the behaviors of 
students? 
 
How can we tell if a university is meeting the unique health needs of their student body?  Does the overall 
university philosophy and goals affect the promotion and support of optimal nutrition and adequate physical 
activity?  Are university characteristics, such as „all-you-can-eat‟ dining halls, access to healthy foods at odd 
hours and/or the availability of recreational and intramural sports related to students‟ nutrition and physical 
activity choices?  Universities that have policies to support and promote optimal nutrition and physical activity 
may assist in preventing obesity and controlling the cost of chronic disease.   
 
Health risk surveys for colleges and universities: rationale for the proposed study 
 
Although chronic disease and obesity are preventable and health habits are largely established between 
adolescence and adulthood, nationally representative research has not comprehensively followed this age 
group.  Oftentimes this age group is separated and clustered into a childhood or adult subgroup for research, 
reporting and intervention efforts.  The National Health and Nutrition Examination Survey (NHANES) and the 
Framingham Heart Study are two examples of ongoing research that combine the components of physical 
activity, nutrition and weight, but it is unclear how the late adolescence and young adulthood subgroups have 
been compared and categorized over time.  In the NHANES surveys, late adolescence is bundled as children 
and adolescents (12–19 years of age) and young adulthood is often reported with general adulthood (20–39 
years of age) [70, 71].  In the Framingham Heart Study subjects are between the ages of 30 and 62 [72].  The 
Youth Risk Behavior Surveillance Survey (YRBSS) and the School Health Index (SHI) are examples that target 
9th – 12th grade students and elementary/high schools respectively [73, 74].    The ages between 18–25 years 
of age are not identified as a group and therefore their health status and health progression is not being 
followed clearly.  This age group may be missing opportunities for evaluation and intervention. 
 
Currently there is no available tool to measure the diet patterns, physical activity, weight and personal wellness 
in students enrolled in higher education.  There are no known studies nor are there tools available to 
investigate the relationship between university characteristics and students‟ health behaviors related to 
physical activity, nutrition, and weight.  Two surveys have touched on health risk behaviors in higher education; 
The National College Health Risk Behavior Survey (NCHRBS) and the National College Health Assessment 
(NCHA).  The Center for Disease Control and Prevention (CDC) completed one NCHRBS survey in 1995, but 
there are no plans for conducting another survey in the near future [72].  The NCHA is a bi-yearly survey that 
started in the spring of 2000 and like the NCHRBS, there are limited survey questions (3-5 questions) that 
relate to physical activity and nutritional habits [75].   The NCHA does not provide nationally representative 
data because it is completed voluntarily at the discretion of individual universities that are usually members of 
the American College Health Association (ACHA). 
 
A valid and reliable tool is needed to measure the university health environment and determine what university 
characteristics affect student health behaviors related to nutrition, physical activity, weight and overall personal 
wellness.  The purpose of the proposed study is to develop a University Health Index (UHI) based on the K-12 
School Health Index (SHI).  The SHI: Self Assessment and Planning Guide that was developed and validated 
by the CDC is intended to be used as a self-assessment and planning tool for elementary and high schools 
[74].   The UHI will be tested for feasibility and preliminary associations between the UHI score and student 
health behaviors (nutrition, physical activity, and BMI).   
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1. Introduction 
 
Thank you for taking the time to participate in this study. Please read the following information regarding the project and 
your consent.  
 
Title of Project: Development of a University Health Index Related to Student Diet, Physical Activity and BMI 
 
I. Purpose of this Research/Project 
 
The purpose of the study is to develop a University Health Index – Nutrition and Physical Activity (UHI) to measure the 
university health environment related to nutrition and physical activity and to conduct preliminary analysis to determine 
potential associations between the UHI score and student BMI (Body Mass Index), nutrition behaviors and physical 
activity behaviors. There are no exclusion criteria. All faculty and staff who are interested in participating in the testing of 
the University Health Index (UHI) at Virginia Tech will be eligible to participate. Results of the study may be used for 
publications in scientific journals and for a dissertation.  
 
II. Procedures 
 
Virginia Tech is the first university to test the University Health Index – Nutrition and Physical Activity (UHI). Total time 
commitment should not exceed 60 minutes for each participant. Time commitment will include an interview, online UHI 
survey component, and a followup interview as needed. Participants may be interviewed and complete the online UHI 
survey component at any location (office setting, home setting). Data are not related to characteristics of individual 
respondents and instead are related to the university health environment.  
 
Participation is completely voluntary and participants may refuse to answer any questions.  
 
III. Risks 
 
Data are related to the university health environment rather than to characteristics of individual respondents. Participants 
may experience minor emotional distress (embarrassment, selfconsciousness) during completion of the interview and 
survey questions if they feel as though they are responsible for the university health environment. They may refuse to 
answer any questions that make them feel uncomfortable. The University Health Index (UHI) is not designed to be about 
sensitive information. 
 
IV. Benefits 
 
Potential benefits to the participants may include faculty and/or staff becoming aware of how the university health 
environment can be improved to foster positive health habits among students related to diet, physical activity and weight 
management. Researchers can use results of the study to publish papers and for a dissertation to contribute to the 
community interested in improving college student health.  
 
V. Extent of Anonymity and Confidentiality 
 
All of your information from the study will be confidential and the online survey portion is protected by Secure Sockets 
Layer (SSL). The identifying information from the interview will be kept, but the data are not personal in nature or about 
the participant. The identifying information is necessary in order to derive benefit from the study, since one objective of 
the study is to identify the most appropriate staff member(s) at universities from whom to obtain this type of data. Only 
research team members will have access to the participants specific identifying information. All research identifying 
information that is specific to each participant will be kept in a locked room. 
 
It is possible that the Institutional Review Board (IRB) may view this study’s collected data for auditing purposes. The IRB 
is responsible for the oversight of the protection of human subjected involved in research.  
 
VI. Freedom to Withdraw 
 
If you agree to participate in this study, you are free to withdraw or stop participation at any time without penalty.  

 
1. Informed Consent
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Please go to the next page to sign the consent form for this project. 
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VII. Subject’s Responsibilities 
 
I voluntarily agree to participate in this study. By agreeing to participate in the study, I agree to complete all 
responsibilities listed above in section II  Procedures. I understand my right to withdraw my participation at any time. 
 
VIII. Subject’s Permission 
 
I have read and understand the Informed Consent and conditions of this project. I have had all my questions answered.  
 
For questions about the project please contact: 
Stephanie K. Goodwin, RD (Investigator) 
skgoodwin@vt.edu 
 
Dr. Elena Serrano (Investigator) 
serrano@vt.edu 
 
Dr. Kathy Hosig (Investigator) 
khosig@vt.edu  
 
Dr. David Moore (IRB Chair) 
moored@vt.edu or (540) 2314991 
Institutional Review Board for Research Involving Human Subjects 

1. I have read the Consent Form and conditions of this project. I have had all my questions 
answered. I hereby acknowledge the above.  

 
2. Sign Informed Consent

Give my voluntary consent:

Do not give consent and I do NOT agree to allow my information to be 
used for this project:
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This module includes information about whether or not a university includes a health education course as part of the 
general education core curriculum.  
 
A. The planned and required health education for general education at the institution to motivate and assist students to 
maintain and improve their health, prevent disease, and reduce healthrelated risk behaviors related to nutrition and 
physical activity. 
B. The planned opportunity to participate in a variety of physical activities and physical education for general education 
requirement.  
 
 
HE.1 Health education is required as part of the general education requirement  
HE.2 Health education requirement includes a nutrition AND physical activity component  
HE.3 Health education requirement includes a NUTRITION component  
HE.4 Health education requirement includes a PHYSICAL ACTIVITY component  
HE.5 Student opportunities to participate in physical activity  
 
Instructions: After filling in your information on this first page, continue onto the UHI scorecard with HE.1HE.5. Only fill 
out the information within this scorecard that you feel comfortable answering. 

1. First and Last Name 
 

2. Professional Title 
 

3. Department 
 

4. University 
 

5. Contact Information (Phone) 
 

6. Contact Information (Email) 
 

 
3. Module 1: Health Education Requirement
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Does the university include health education as part of the required undergraduate core curriculum? 
 
3 = Fully in Place 
2 = Partially in Place 
1 = Under Development 
0 = Not in Place 

1. Read the descriptions below before answering the question.  
Choose the number that best matches your answer. 
 
3 = Yes, as part of the general education requirement, undergraduates must take a health 
education/health and wellness course in order to graduate. The health education course 
may contain any topics such as health and well being, nutrition, physical activity 
(exercise), etc. 
 
2 = No, there is a health education course and it is offered to undergraduate students, but 
it is not required. 
 
1 = No, there is no health education course at this time. The university is working towards 
developing such a course and offering it to undergraduate students. 
 
0 = No, there is no health education course at this time and there is no talk of implanting 
such a course or there is not health education requirement. 

 
4. HE.1 Health education is required as part of the general education require...

3 2 1 0

Check the number that best matches your answer. nmlkj nmlkj nmlkj nmlkj
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Does the health education requirement include a nutrition component and a physical activity component to the course? 
 
3 = Fully in Place 
2 = Partially in Place 
1 = Under Development 
0 = Not in Place 

1. Read the descriptions below before answering the question. 
Choose the number that best matches your answer. 
 
3 = Yes, the required health education course includes both and nutrition and healthy 
eating component as well as a physical activity component. 
 
2 = No, the required health education course does include some nutrition and physical 
activity component, but it is a very small part of the course. The main course is about 
stress, alcohol, sex, and other college health components. 
 
1 = No, nutrition and physical activity are not part of the required health education 
requirement, but the university is currently working to incorporate both of these topics 
into the course. 
 
0 = No, the health education requirement does not include a nutrition and physical activity 
component or there is not health education requirement. 

 
5. HE.2 Health education requirement includes a nutrition AND physical activi...

3 2 1 0

Check the number that best matches your answer. nmlkj nmlkj nmlkj nmlkj
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Does the health education requirement include a nutrition and/or healthy eating component? 
 
3 = Fully in Place 
2 = Partially in Place 
1 = Under Development 
0 = Not in Place 

1. Read the descriptions below before answering the question. 
Choose the number that best matches your answer. 
 
3 = Yes, the required health education course includes a nutrition and/or healthy eating as 
a major component of the course. 
 
2 = Yes, the required health education course does include a nutrition and/or healthy 
eating as part of the course, but it is minor component of the course. 
 
1 = No, neither nutrition nor healthy eating is a component of the required health education 
course, but the university is currently working to incorporate both of these topics into the 
course. 
 
0 = No, nutrition and/or healthy eating is not a component in the health education 
requirement course or there is not health education requirement. 

 
6. HE.3 Health education requirement includes a NUTRITION component

3 2 1 0

Check the number that best matches your answer. nmlkj nmlkj nmlkj nmlkj
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Does the health education requirement include a physical activity or physical education (PE) component? 
 
3 = Fully in Place 
2 = Partially in Place 
1 = Under Development 
0 = Not in Place 

1. Read the descriptions below before answering the question. 
Choose the number that best matches your answer. 
 
3 = Yes, the required health education course includes a physical activity or physical 
education (PE) as a major component of the course. 
 
2 = Yes, the required health education course does include a physical activity or physical 
education (PE) as part of the course, but it is minor component of the course. 
 
1 = No, neither physical activity nor physical education (PE) is a component of the required 
health education course, but the university is currently working to incorporate physical 
activity or physical education (PE). 
 
0 = No, physical activity and/or physical education (PE) is not a component in the health 
education requirement course or there is not health education requirement. 

 
7. HE.4 Health education requirement includes a PHYSICAL ACTIVITY 
component

3 2 1 0

Check the number that best matches your answer. nmlkj nmlkj nmlkj nmlkj
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Does the physical education component to the health education requirement provide a variety of opportunities to 
physically participate in exercise with instruction? 
 
3 = Fully in Place 
2 = Partially in Place 
1 = Under Development 
0 = Not in Place 

1. Read the descriptions below before answering the question. 
Choose the number that best matches your answer. 
 
3 = Yes, the physical activity component provides opportunities for students to participate 
in exercises that are lead by an instructor during class time. 
 
2 = Yes, the physical activity component provides opportunities for students to participate 
in exercises that are outside of regular class time and lead by an instructor or under 
supervision for credit towards the class.  
 
1 = No, the physical activity component does not provide an opportunity for students to 
participate in exercises that are under any supervision for credit, but the university is 
currently working to include this component. 
 
0 = No, there are no physical activity opportunities in the health education requirement or 
there is not a health education requirement. 

 
8. HE.5 Student opportunities to participate in physical activity

3 2 1 0

Check the number that best matches your answer. nmlkj nmlkj nmlkj nmlkj
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1. Introduction 
 
Thank you for taking the time to participate in this study. Please read the following information regarding the project and 
your consent.  
 
Title of Project: Development of a University Health Index Related to Student Diet, Physical Activity and BMI 
 
I. Purpose of this Research/Project 
 
The purpose of the study is to develop a University Health Index – Nutrition and Physical Activity (UHI) to measure the 
university health environment related to nutrition and physical activity and to conduct preliminary analysis to determine 
potential associations between the UHI score and student BMI (Body Mass Index), nutrition behaviors and physical 
activity behaviors. There are no exclusion criteria. All faculty and staff who are interested in participating in the testing of 
the University Health Index (UHI) at Virginia Tech will be eligible to participate. Results of the study may be used for 
publications in scientific journals and for a dissertation.  
 
II. Procedures 
 
Virginia Tech is the first university to test the University Health Index – Nutrition and Physical Activity (UHI). Total time 
commitment should not exceed 60 minutes for each participant. Time commitment will include an interview, online UHI 
survey component, and a followup interview as needed. Participants may be interviewed and complete the online UHI 
survey component at any location (office setting, home setting). Data are not related to characteristics of individual 
respondents and instead are related to the university health environment.  
 
Participation is completely voluntary and participants may refuse to answer any questions.  
 
III. Risks 
 
Data are related to the university health environment rather than to characteristics of individual respondents. Participants 
may experience minor emotional distress (embarrassment, selfconsciousness) during completion of the interview and 
survey questions if they feel as though they are responsible for the university health environment. They may refuse to 
answer any questions that make them feel uncomfortable. The University Health Index (UHI) is not designed to be about 
sensitive information. 
 
IV. Benefits 
 
Potential benefits to the participants may include faculty and/or staff becoming aware of how the university health 
environment can be improved to foster positive health habits among students related to diet, physical activity and weight 
management. Researchers can use results of the study to publish papers and for a dissertation to contribute to the 
community interested in improving college student health.  
 
V. Extent of Anonymity and Confidentiality 
 
All of your information from the study will be confidential and the online survey portion is protected by Secure Sockets 
Layer (SSL). The identifying information from the interview will be kept, but the data are not personal in nature or about 
the participant. The identifying information is necessary in order to derive benefit from the study, since one objective of 
the study is to identify the most appropriate staff member(s) at universities from whom to obtain this type of data. Only 
research team members will have access to the participants specific identifying information. All research identifying 
information that is specific to each participant will be kept in a locked room. 
 
It is possible that the Institutional Review Board (IRB) may view this study’s collected data for auditing purposes. The IRB 
is responsible for the oversight of the protection of human subjected involved in research.  
 
VI. Freedom to Withdraw 
 
If you agree to participate in this study, you are free to withdraw or stop participation at any time without penalty.  

 
1. Informed Consent
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Please go to the next page to sign the consent form for this project. 
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VII. Subject’s Responsibilities 
 
I voluntarily agree to participate in this study. By agreeing to participate in the study, I agree to complete all 
responsibilities listed above in section II  Procedures. I understand my right to withdraw my participation at any time. 
 
VIII. Subject’s Permission 
 
I have read and understand the Informed Consent and conditions of this project. I have had all my questions answered.  
 
For questions about the project please contact: 
Stephanie K. Goodwin, RD (Investigator) 
skgoodwin@vt.edu 
 
Dr. Elena Serrano (Investigator) 
serrano@vt.edu 
 
Dr. Kathy Hosig (Investigator) 
khosig@vt.edu  
 
Dr. David Moore (IRB Chair) 
moored@vt.edu or (540) 2314991 
Institutional Review Board for Research Involving Human Subjects 

1. I have read the Consent Form and conditions of this project. I have had all my questions 
answered. I hereby acknowledge the above.  
 
(Please enter first and last name into one of the text boxes below) 

 
2. Sign Informed Consent

Give my voluntary consent:

Do not give consent and I do NOT agree to allow my information to be 
used for this project:
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This module includes information about the recreation sports program and the fitness programs that promote active 
lifestyles through intramural sports, sport clubs, fitness classes, fitness instructional opportunities and other fitness 
opportunities within the university.  
 
RSF.1 The recreational sports department is well established  
RSF.2 Recreational intramural sports 
RSF.3 Recreational sport clubs 
RSF.4 Recreational indoor sport instruction 
RSF.5 Recreational sport special events 
RSF.6 Group fitness instruction and/or classes 
RSF.7 Individual fitness instruction, personal training and/or classes 
RSF.8 Fitness incentives 
 
 
Instructions: After filling in your information on this first page, continue onto the UHI scorecard with RSF.1  RSF.8. Only 
fill out the information within this scorecard that you feel comfortable answering. 

1. First and Last Name 
 

2. Professional Title 
 

3. Department 
 

4. University 
 

5. Contact Information (Phone) 
 

6. Contact Information (Email) 
 

 
3. Module 2: Recreational Sports and Fitness
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Is there a well established recreational sports department? 
 
3 = Fully in Place 
2 = Partially in Place 
1 = Under Development 
0 = Not in Place 

1. Read the descriptions below before answering the question.  
Choose the number that best matches your answer. 
 
3 = Yes, the recreational sports department is with a full staff and there are a variety of 
physical activity opportunities for all students. 
 
2 = Yes, there is a recreational sports department. There is limited staff and limited 
opportunities for students to get involved in physical activity within the department. 
 
1 = No, there is not a recreational sports department. There are limited opportunities for 
students to participate in physical activity through a designated recreational sports and 
fitness department, but there are personnel who are assigned to provide limited 
opportunities for students.  
 
0 = No, there is not a recreational sports department at the university. 

 
4. RSF.1 The recreational sports department is well established

3 2 1 0

Check the number that best matches your answer. nmlkj nmlkj nmlkj nmlkj
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Does the university have an active intramural sports program? 
 
3 = Fully in Place 
2 = Partially in Place 
1 = Under Development 
0 = Not in Place 

1. Read the descriptions below before answering the question. 
Choose the number that best matches your answer. 
 
3 = Yes, there is a well developed intramural sports program that is utilized by students. 
 
2 = Yes, some intramural sports are offered to students, but there are limited sports offered 
and students either do not participate well or there are not enough intramural sports 
offered, so limited students can participate. 
 
1 = No, intramural sports are not offered to students, however the university is working 
towards offering intramural sports to students in the near future. 
 
0 = No, intramural sports are not offered to students. 
 

 
5. RSF.2 Recreational intramural sports

3 2 1 0

Check the number that best matches your answer. nmlkj nmlkj nmlkj nmlkj
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Does the university have an active sport clubs program? 
 
3 = Fully in Place 
2 = Partially in Place 
1 = Under Development 
0 = Not in Place 

1. Read the descriptions below before answering the question. 
Choose the number that best matches your answer. 
 
3 = Yes, there is a well developed sport clubs program that is utilized by students. 
 
2 = Yes, some sport clubs are offered to students, but there are limited sports offered and 
students either do not participate well or there are not enough sport clubs offered, so 
limited students can participate. 
 
1 = No, sport clubs are not offered to students; however the university is working towards 
offering sport clubs to students in the near future. 
 
0 = No, sport clubs are not offered to students. 
 

 
6. RSF.3 Recreational sport clubs

3 2 1 0

Check the number that best matches your answer. nmlkj nmlkj nmlkj nmlkj
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Does the university have recreational sport instruction opportunities? 
 
3 = Fully in Place 
2 = Partially in Place 
1 = Under Development 
0 = Not in Place 

1. Read the descriptions below before answering the question. 
Choose the number that best matches your answer. 
 
3 = Yes, there is a well developed recreational indoor sport instruction opportunities that is 
utilized by students. 
 
2 = Yes, some recreational indoor sport instruction opportunities are offered to students, 
but there are limited recreational indoor sport instruction opportunities offered and 
students either students do not participate well or there are not enough instructional 
opportunities offered, so limited students can participate. 
 
1 = No, recreational indoor sport instruction opportunities are not offered to students; 
however the university is working towards offering recreational indoor sport instruction 
opportunities to students in the near future. 
 
0 = No, recreational indoor sport instruction opportunities are not offered to students. 
 

 
7. RSF.4 Recreational indoor sport instruction

3 2 1 0

Check the number that best matches your answer. nmlkj nmlkj nmlkj nmlkj
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Does the university have recreational sport special events (such as contests, races, tournaments, etc.)? 
 
3 = Fully in Place 
2 = Partially in Place 
1 = Under Development 
0 = Not in Place 

1. Read the descriptions below before answering the question. 
Choose the number that best matches your answer. 
 
3 = Yes, there are recreational sport special events held by the university throughout the 
year and good overall participation by students.  
 
2 = Yes, there are some recreational sport special events held by the university throughout 
the year, but there are not that many events and only a small number of students 
participate.  
 
1 = No, there are not recreational sport special events held by the university, but the 
university is working towards offering these events.  
 
0 = No, there are not any recreational sport special events held by the university.  

 
8. RSF.5 Recreational sport special events

3 2 1 0

Check the number that best matches your answer. nmlkj nmlkj nmlkj nmlkj
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Does the university have recreational group fitness instruction and/or classes?  
 
3 = Fully in Place 
2 = Partially in Place 
1 = Under Development 
0 = Not in Place 

1. Read the descriptions below before answering the question. 
Choose the number that best matches your answer. 
 
3 = Yes, there are recreational group fitness instruction and/or classes offered throughout 
the year and good overall participation by students.  
 
2 = Yes, there are some recreational group fitness instruction and/or classes offered by the 
university throughout the year, but there are not that many group fitness instruction 
and/or classes and only a small number of students participate.  
 
1 = No, there are not group fitness instruction and/or classes offered by the university, but 
the university is working towards offering group fitness instruction and/or classes.  
 
0 = No, there are not any group fitness instruction and/or classes offered by the university.  

 
9. RSF.6 Group fitness instruction and/or classes

3 2 1 0

Check the number that best matches your answer. nmlkj nmlkj nmlkj nmlkj
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Does the university have recreational individual fitness instruction, personal training and/or classes?  
 
3 = Fully in Place 
2 = Partially in Place 
1 = Under Development 
0 = Not in Place 

1. Read the descriptions below before answering the question. 
Choose the number that best matches your answer. 
 
3 = Yes, there are individual fitness instruction, personal training and/or classes offered 
throughout the year and good overall participation by students.  
 
2 = Yes, there are some individual fitness instruction, personal training and/or classes 
offered by the university throughout the year, but there are not that many group fitness 
instruction and/or classes and only a small number of students participate.  
 
1 = No, there are not individual fitness instruction, personal training and/or classes offered 
by the university, but the university is working towards offering group fitness instruction 
and/or classes.  
 
0 = No, there are not any individual fitness instruction, personal training and/or classes 
offered by the university.  

 
10. RSF.7 Individual fitness instruction, personal training and/or classes

3 2 1 0

Check the number that best matches your answer. nmlkj nmlkj nmlkj nmlkj
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Does the university offer any fitness incentives (such as prizes, awards, contests, etc.)?  
 
3 = Fully in Place 
2 = Partially in Place 
1 = Under Development 
0 = Not in Place 

1. Read the descriptions below before answering the question. 
Choose the number that best matches your answer. 
 
3 = Yes, there are fitness incentives offered throughout the year with good student 
participation.  
 
2 = Yes, there are some fitness incentives offered by the university throughout the year, 
but there are only a few fitness incentives and/or only a small number of students 
participate.  
 
1 = No, there are not any fitness incentives offered by the university, but the university is 
working towards offering fitness incentives.  
 
0 = No, there are not any fitness incentives offered by the university.  

 
11. RSF.8 Fitness incentives

3 2 1 0

Check the number that best matches your answer. nmlkj nmlkj nmlkj nmlkj
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1. Introduction 
 
Thank you for taking the time to participate in this study. Please read the following information regarding the project and 
your consent.  
 
Title of Project: Development of a University Health Index Related to Student Diet, Physical Activity and BMI 
 
I. Purpose of this Research/Project 
 
The purpose of the study is to develop a University Health Index – Nutrition and Physical Activity (UHI) to measure the 
university health environment related to nutrition and physical activity and to conduct preliminary analysis to determine 
potential associations between the UHI score and student BMI (Body Mass Index), nutrition behaviors and physical 
activity behaviors. There are no exclusion criteria. All faculty and staff who are interested in participating in the testing of 
the University Health Index (UHI) at Virginia Tech will be eligible to participate. Results of the study may be used for 
publications in scientific journals and for a dissertation.  
 
II. Procedures 
 
Virginia Tech is the first university to test the University Health Index – Nutrition and Physical Activity (UHI). Total time 
commitment should not exceed 60 minutes for each participant. Time commitment will include an interview, online UHI 
survey component, and a followup interview as needed. Participants may be interviewed and complete the online UHI 
survey component at any location (office setting, home setting). Data are not related to characteristics of individual 
respondents and instead are related to the university health environment.  
 
Participation is completely voluntary and participants may refuse to answer any questions.  
 
III. Risks 
 
Data are related to the university health environment rather than to characteristics of individual respondents. Participants 
may experience minor emotional distress (embarrassment, selfconsciousness) during completion of the interview and 
survey questions if they feel as though they are responsible for the university health environment. They may refuse to 
answer any questions that make them feel uncomfortable. The University Health Index (UHI) is not designed to be about 
sensitive information. 
 
IV. Benefits 
 
Potential benefits to the participants may include faculty and/or staff becoming aware of how the university health 
environment can be improved to foster positive health habits among students related to diet, physical activity and weight 
management. Researchers can use results of the study to publish papers and for a dissertation to contribute to the 
community interested in improving college student health.  
 
V. Extent of Anonymity and Confidentiality 
 
All of your information from the study will be confidential and the online survey portion is protected by Secure Sockets 
Layer (SSL). The identifying information from the interview will be kept, but the data are not personal in nature or about 
the participant. The identifying information is necessary in order to derive benefit from the study, since one objective of 
the study is to identify the most appropriate staff member(s) at universities from whom to obtain this type of data. Only 
research team members will have access to the participants specific identifying information. All research identifying 
information that is specific to each participant will be kept in a locked room. 
 
It is possible that the Institutional Review Board (IRB) may view this study’s collected data for auditing purposes. The IRB 
is responsible for the oversight of the protection of human subjected involved in research.  
 
VI. Freedom to Withdraw 
 
If you agree to participate in this study, you are free to withdraw or stop participation at any time without penalty.  

 
1. Informed Consent
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Please go to the next page to sign the consent form for this project. 
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VII. Subject’s Responsibilities 
 
I voluntarily agree to participate in this study. By agreeing to participate in the study, I agree to complete all 
responsibilities listed above in section II  Procedures. I understand my right to withdraw my participation at any time. 
 
VIII. Subject’s Permission 
 
I have read and understand the Informed Consent and conditions of this project. I have had all my questions answered.  
 
For questions about the project please contact: 
Stephanie K. Goodwin, RD (Investigator) 
skgoodwin@vt.edu 
 
Dr. Elena Serrano (Investigator) 
serrano@vt.edu 
 
Dr. Kathy Hosig (Investigator) 
khosig@vt.edu  
 
Dr. David Moore (IRB Chair) 
moored@vt.edu or (540) 2314991 
Institutional Review Board for Research Involving Human Subjects 

1. I have read the Consent Form and conditions of this project. I have had all my questions 
answered. I hereby acknowledge the above.  
 
(Please enter first and last name into one of the text boxes below) 

 
2. Sign Informed Consent

Give my voluntary consent:

Do not give consent and I do NOT agree to allow my information to be 
used for this project:
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This module includes information about student health services and health education related to nutrition, physical activity 
and weight management.  
 
A. Student Health Promotion Services: The programs that include opportunities for students to improve their health status 
through activities such as nutrition, fitness and overall health assessments, education and other campus activities. 
B. Nutrition and or Weight Management Services: The programs available to promote optimal nutrition and healthy weight 
management strategies.  
 
HP.1 The Health Promotion department and/or the Health Education team is well established within the university 
HP.2 Health Promotion/Health Education reaches undergraduate students well 
HP.3 Health Promotion/Health Education topics include nutrition, physical activity and/or weight management 
HP.4 Health Promotion/Health Education topics related to nutrition, physical activity, and/or weight management reaches 
students well 
HP.5 Nutrition and/or weight management counseling is available 
 
Instructions: After filling in your information on this first page, continue onto the UHI scorecard with HP.1  HP.5. Only fill 
out the information within this scorecard that you feel comfortable answering. 

1. First and Last Name 
 

2. Professional Title 
 

3. Department 
 

4. University 
 

5. Contact Information (Phone) 
 

6. Contact Information (Email) 
 

 
3. Module 3: Health Promotion – Nutrition and Physical Activity
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Is there a well established Health Promotion department and/or Health Education team within the university? 
 
3 = Fully in Place 
2 = Partially in Place 
1 = Under Development 
0 = Not in Place 

1. Read the descriptions below before answering the question.  
Choose the number that best matches your answer. 
 
3 = Yes, there is a well established Health Promotion department and/or Health Education 
team with a committed staff and a variety of ongoing health promotion and/or education 
programs and opportunities for students. 
 
2 = Yes, there is a Health Promotion department and/or Health Education team, but it is not 
well established. There is limited staff and limited programs and opportunities for students 
to participate in.  
 
1 = No, there is not a Health Promotion department and/or Health Education team that is 
well established. There are some staff that are committed to developing a Health 
Promotion department and/or Health Education team, but currently there are limited 
opportunities for students to participate in and receive health promotion and/or health 
education. 
 
0 = No, there is not a Health Promotion department and/or Health Education team. 
 
 
0 = No, there is no health education course at this time and there is no talk of implanting 
such a course or there is not health education requirement. 

 
4. HP.1 The Health Promotion department and/or the Health Education team is 
w...

3 2 1 0

Check the number that best matches your answer. nmlkj nmlkj nmlkj nmlkj
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Do the health promotion and/or health education efforts reach a significant number of undergraduate students well? 
 
3 = Fully in Place 
2 = Partially in Place 
1 = Under Development 
0 = Not in Place 

1. Read the descriptions below before answering the question. 
Choose the number that best matches your answer. 
 
3 = Yes, the health promotion and/or health education efforts reach a significant number of 
undergraduate students. The department of Health Promotion and/or Health Education 
keeps track of how many undergraduate students are reached and how effective the 
promotion and education are. 
 
2 = Yes, the health promotion and/or health education efforts reach a significant number of 
undergraduate students. However, it is unknown how many undergraduate students are 
reached and/or how effective the promotion and education is. 
 
1 = No, the health promotion and/or health education efforts do not reach a significant 
number of undergraduate students. Currently, staff are working to increase number of 
contacts and to determine the most effective promotion and education programs. 
 
0 = No, the health promotion and/or health education efforts do not reach a significant 
number of undergraduate students. 

 
5. HP.2 Health Promotion/Health Education reaches undergraduate students 
well

3 2 1 0

Check the number that best matches your answer. nmlkj nmlkj nmlkj nmlkj
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Do the health promotion and/or health education topics include nutrition, physical activity, and/or weight management? 
 
3 = Fully in Place 
2 = Partially in Place 
1 = Under Development 
0 = Not in Place 

1. Read the descriptions below before answering the question. 
Choose the number that best matches your answer. 
 
3 = Yes, there are specific efforts within health promotion and health education that focus 
on nutrition, physical activity, and/or weight management. 
 
2 = Yes, there are some efforts within health promotion and health education that include 
nutrition, physical activity, and/or weight management, but they are not a focus of any of 
the health promotion and health education efforts. 
 
1 = No, currently health promotion and health education focus their efforts towards other 
health topics, but nutrition, physical activity, and/or weight management are developing 
topics. 
 
0 = No, there are not any efforts within the health promotion and health education that 
focus on nutrition, physical activity, and/or weight management.  

 
6. HP.3 Health Promotion/Health Education topics include nutrition, physical ...

3 2 1 0

Check the number that best matches your answer. nmlkj nmlkj nmlkj nmlkj
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Do the health promotion and/or health education efforts related to nutrition, physical activity, and/or weight management 
reach a significant number of undergraduate students well? 
 
3 = Fully in Place 
2 = Partially in Place 
1 = Under Development 
0 = Not in Place 

1. Read the descriptions below before answering the question. 
Choose the number that best matches your answer. 
 
3 = Yes, the health promotion and/or health education efforts related to nutrition, physical 
activity, and/or weight management reach a significant number of undergraduate 
students. The department of Health Promotion and/or Health Education keeps track of 
how many undergraduate students are reached and how effective the promotion and 
education are. 
 
2 = Yes, the health promotion and/or health education efforts related to nutrition, physical 
activity, and/or weight management reach a significant number of undergraduate 
students. However, it is unknown how many undergraduate students are reached and/or 
how effective the promotion and education is. 
 
1 = No, the health promotion and/or health education efforts related to nutrition, physical 
activity, and/or weight management do not reach a significant number of undergraduate 
students. Currently, staff are working to increase number of contacts and to determine the 
most effective promotion and education programs. 
 
0 = No, the health promotion and/or health education efforts related to nutrition, physical 
activity, and/or weight management do not reach a majority of undergraduate students. 

 
7. HP.4 Health Promotion/Health Edu topics related to nutrition, physical act...

3 2 1 0

Check the number that best matches your answer. nmlkj nmlkj nmlkj nmlkj
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Is there nutrition and/or weight management counseling available to students? 
 
3 = Fully in Place 
2 = Partially in Place 
1 = Under Development 
0 = Not in Place 

1. Read the descriptions below before answering the question. 
Choose the number that best matches your answer. 
 
3 = Yes, nutrition and/or weight management counseling is available to all students and is 
easily accessible by students. The counseling is overseen by a Registered Dietitian and a 
Medical Doctor, or other licensed health care provider. 
 
2 = Yes, nutrition and/or weight management counseling is available on a limited basis and 
may not be easily accessible by students.  
 
1 = No, nutrition and/or weight management counseling is not available to students at all 
or easily. The university is working towards establishing such services to be offered to 
students. 
 
0 = No, nutrition and/or weight management counseling is not available to students. 

 
8. HP.5 Nutrition and/or weight management counseling

3 2 1 0

Check the number that best matches your answer. nmlkj nmlkj nmlkj nmlkj
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1. Introduction 
 
Thank you for taking the time to participate in this study. Please read the following information regarding the project and 
your consent.  
 
Title of Project: Development of a University Health Index Related to Student Diet, Physical Activity and BMI 
 
I. Purpose of this Research/Project 
 
The purpose of the study is to develop a University Health Index – Nutrition and Physical Activity (UHI) to measure the 
university health environment related to nutrition and physical activity and to conduct preliminary analysis to determine 
potential associations between the UHI score and student BMI (Body Mass Index), nutrition behaviors and physical 
activity behaviors. There are no exclusion criteria. All faculty and staff who are interested in participating in the testing of 
the University Health Index (UHI) at Virginia Tech will be eligible to participate. Results of the study may be used for 
publications in scientific journals and for a dissertation.  
 
II. Procedures 
 
Virginia Tech is the first university to test the University Health Index – Nutrition and Physical Activity (UHI). Total time 
commitment should not exceed 60 minutes for each participant. Time commitment will include an interview, online UHI 
survey component, and a followup interview as needed. Participants may be interviewed and complete the online UHI 
survey component at any location (office setting, home setting). Data are not related to characteristics of individual 
respondents and instead are related to the university health environment.  
 
Participation is completely voluntary and participants may refuse to answer any questions.  
 
III. Risks 
 
Data are related to the university health environment rather than to characteristics of individual respondents. Participants 
may experience minor emotional distress (embarrassment, selfconsciousness) during completion of the interview and 
survey questions if they feel as though they are responsible for the university health environment. They may refuse to 
answer any questions that make them feel uncomfortable. The University Health Index (UHI) is not designed to be about 
sensitive information. 
 
IV. Benefits 
 
Potential benefits to the participants may include faculty and/or staff becoming aware of how the university health 
environment can be improved to foster positive health habits among students related to diet, physical activity and weight 
management. Researchers can use results of the study to publish papers and for a dissertation to contribute to the 
community interested in improving college student health.  
 
V. Extent of Anonymity and Confidentiality 
 
All of your information from the study will be confidential and the online survey portion is protected by Secure Sockets 
Layer (SSL). The identifying information from the interview will be kept, but the data are not personal in nature or about 
the participant. The identifying information is necessary in order to derive benefit from the study, since one objective of 
the study is to identify the most appropriate staff member(s) at universities from whom to obtain this type of data. Only 
research team members will have access to the participants specific identifying information. All research identifying 
information that is specific to each participant will be kept in a locked room. 
 
It is possible that the Institutional Review Board (IRB) may view this study’s collected data for auditing purposes. The IRB 
is responsible for the oversight of the protection of human subjected involved in research.  
 
VI. Freedom to Withdraw 
 
If you agree to participate in this study, you are free to withdraw or stop participation at any time without penalty.  

 
1. Informed Consent
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Please go to the next page to sign the consent form for this project. 
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VII. Subject’s Responsibilities 
 
I voluntarily agree to participate in this study. By agreeing to participate in the study, I agree to complete all 
responsibilities listed above in section II  Procedures. I understand my right to withdraw my participation at any time. 
 
VIII. Subject’s Permission 
 
I have read and understand the Informed Consent and conditions of this project. I have had all my questions answered.  
 
For questions about the project please contact: 
Stephanie K. Goodwin, RD (Investigator) 
skgoodwin@vt.edu 
 
Dr. Elena Serrano (Investigator) 
serrano@vt.edu 
 
Dr. Kathy Hosig (Investigator) 
khosig@vt.edu  
 
Dr. David Moore (IRB Chair) 
moored@vt.edu or (540) 2314991 
Institutional Review Board for Research Involving Human Subjects 

1. I have read the Consent Form and conditions of this project. I have had all my questions 
answered. I hereby acknowledge the above.  
 
(Please enter first and last name into one of the text boxes below) 
 

 
2. Sign Informed Consent

Give my voluntary consent:

Do not give consent and I do NOT agree to allow my information to be 
used for this project:
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This module includes information about the university’s built environment related to nutrition and physical activity.  
 
A. Physical Activity – Recreational: The physical and aesthetic surroundings related to promoting adequate physical 
activity. 
B. Physical Activity – Active Transportation: The physical and aesthetic surroundings related to promoting physical 
activity through active transportation. 
C. Nutrition and Dining Services: The access to a variety of nutritious and appealing meals that accommodate the health 
and nutrition needs of all students.  
 
BE.1 Recreational walking/running and/or bike path 
BE.2 Active transportation infrastructure; sidewalk, path and/or bike lane 
BE.3 Recreational sport and fitness facility/facilities 
BE.4 Indoor recreational sport and fitness facility space 
BE.5 Outdoor recreational sport and fitness facility space 
BE.6 Healthy dining facilities oncampus 
BE.7 Nutrition information available  
BE. 8 Dining venues 
BE. 9 Beverage vending machines 
BE. 10 Food and snack vending machines 
 
Instructions: After filling in your information on this first page, continue onto the UHI scorecard with BE.1  BE.10. Only fill 
out the information within this scorecard that you feel comfortable answering. 

1. First and Last Name 
 

2. Professional Title 
 

3. Department 
 

4. University 
 

5. Contact Information (Phone) 
 

6. Contact Information (Email) 
 

 
3. Module 4: Built Environment – Nutrition and Physical Activity
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Is there a well established path and/or trail that can be used for students to walk, run and/or bike for recreational leisure 
time physical activity? 
 
3 = Fully in Place 
2 = Partially in Place 
1 = Under Development 
0 = Not in Place 

1. Read the descriptions below before answering the question.  
Choose the number that best matches your answer. 
 
3 = Yes, within the university campus, there is a well established path and/or trail that can 
be used for students to walk, run and/or bike for recreational leisure time physical activity. 
 
2 = Yes, there is a well established path and/or trail that can be accessed by students, but it 
is not within the university campus. Students can access the trail/path to walk, run and/or 
bike for recreational leisure time physical activity. 
 
1 = No, there is not a well established path and/or trail that can be accessed by students, 
but the university is in the process of creating a path/trail and/or working with the 
community to develop a path/trail for students to walk, run and/or bike for recreational 
leisure time physical activity. 
 
0 = No, there is not a well established path and/or trail that can be accessed by students. 
 

 
4. BE.1 Recreational walking/running and/or bike path

3 2 1 0

Check the number that best matches your answer. nmlkj nmlkj nmlkj nmlkj
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Is there a well established path and/or trail that can be used for students to walk, run and/or bike to and from campus? 
 
3 = Fully in Place 
2 = Partially in Place 
1 = Under Development 
0 = Not in Place 

1. Read the descriptions below before answering the question. 
Choose the number that best matches your answer. 
 
3 = Yes, within the university campus, there is a well established path and/or trail that can 
be used for students to walk, run and/or bike to and from campus. 
 
2 = Yes, there is a well established path and/or trail that can be accessed by students, but 
students report barriers to using it.  
 
1 = No, there is not a well established path and/or trail that can be accessed by students, 
but the university is in the process of creating a path/trail and/or working with the 
community to develop a path/trail for students to walk, run and/or bike to and from 
campus.  
 
0 = No, there is not a well established path and/or trail that can be accessed by students to 
and from campus.  

 
5. BE.2 Active transportation; sidewalk, path, and/or bike lane

3 2 1 0

Check the number that best matches your answer. nmlkj nmlkj nmlkj nmlkj
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Are recreational sport and fitness facility/facilities easily accessible, close in proximity and appealing to students? 
 
3 = Fully in Place 
2 = Partially in Place 
1 = Under Development 
0 = Not in Place 

1. Read the descriptions below before answering the question. 
Choose the number that best matches your answer. 
 
3 = Yes, all of the recreational sport and fitness facility/facilities are easily accessible, close 
in proximity and appealing to students. 
 
2 = Yes, most of the recreational sport and fitness facility/facilities are easily accessible, 
close in proximity and appealing to students. 
 
1 = No, some of the recreational sport and fitness facility/facilities are either not easily 
accessible, not close in proximity or not appealing to students, but the university is 
working to improve these conditions. 
 
0 = No, the recreational sport and fitness facility/facilities are not easily accessible, not 
close in proximity or not appealing to students. 

 
6. BE.3 Recreational sport and fitness facility/facilities

3 2 1 0

Check the number that best matches your answer. nmlkj nmlkj nmlkj nmlkj
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Is there adequate indoor recreational sport and fitness facility space that can be utilized by all students? 
 
3 = Fully in Place 
2 = Partially in Place 
1 = Under Development 
0 = Not in Place 

1. Read the descriptions below before answering the question. 
Choose the number that best matches your answer. 
 
3 = Yes, there is adequate indoor recreational sport and fitness facility space that can be 
utilized by all students. 
 
2 = Yes, there is adequate indoor recreational sport and fitness facility space that can be 
utilized by most students, but students report facilities become too crowded at times. 
 
1 = No, there is not adequate indoor recreational sport and fitness facility space that can 
be utilized by all students, but the university is working to improve these conditions. 
 
0 = No, there is not adequate indoor recreational sport and fitness facility space that can 
be utilized by all students. 
 

 
7. BE.4 Indoor recreational sport and fitness facility space

3 2 1 0

Check the number that best matches your answer. nmlkj nmlkj nmlkj nmlkj
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Is there adequate outdoor recreational sport and fitness facility space that can be utilized by all students? 
 
3 = Fully in Place 
2 = Partially in Place 
1 = Under Development 
0 = Not in Place 

1. Read the descriptions below before answering the question. 
Choose the number that best matches your answer. 
 
3 = Yes, there is adequate outdoor recreational sport and fitness facility space that can be 
utilized by all students. 
 
2 = Yes, there is adequate outdoor recreational sport and fitness facility space that can be 
utilized by most students, but students report that there is not enough open space when 
they want to use it.  
 
1 = No, there is not adequate outdoor recreational sport and fitness facility space that can 
be utilized by all students, but the university is working to improve these conditions. 
 
0 = No, there is not adequate outdoor recreational sport and fitness facility space that can 
be utilized by all students. 

 
8. BE.5 Outdoor recreational sport and fitness facility space

3 2 1 0

Check the number that best matches your answer. nmlkj nmlkj nmlkj nmlkj
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Is there healthy dining facilities located oncampus that students can find healthy and appealing foods and meals? 
 
3 = Fully in Place 
2 = Partially in Place 
1 = Under Development 
0 = Not in Place 

1. Read the descriptions below before answering the question. 
Choose the number that best matches your answer. 
 
3 = Yes, every dining facility located oncampus and are convenient for students to find 
healthy and appealing foods and meals. 
 
2 = Yes, there are some/or one facility that offers healthy and convenient food and meals 
that are appealing to some students. 
 
1 = No, there are not any dining facilities oncampus that offer healthy and convenient food 
and meals that are appealing to some students, but the university is currently working to 
improve this situation. 
 
0 = No, there are not any dining facilities oncampus that offer healthy and convenient food 
and meals that are appealing to some students. 

 
9. BE.6 Healthy dining facilities oncampus

3 2 1 0

Check the number that best matches your answer. nmlkj nmlkj nmlkj nmlkj
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Is there nutrition information available on the food items sold at the oncampus dining facility/facilities? 
 
3 = Fully in Place 
2 = Partially in Place 
1 = Under Development 
0 = Not in Place 

1. Read the descriptions below before answering the question. 
Choose the number that best matches your answer. 
 
3 = Yes, nutrition information is easily available and accessible by students at point of 
service in all facilities. 
 
2 = Yes, there is available and accessible nutrition information upon request or online on 
most food items for most of the dinning services. It is not available at point of service in all 
facilities. 
 
1 = No, there is not nutrition information on any food items for dinning services, but the 
university is currently working to offer this information for students. 
 
0 = No, there is not easily available and accessible nutrition information on any food items 
for dinning services. 

 
10. BE.7 Nutrition information available

3 2 1 0

Check the number that best matches your answer. nmlkj nmlkj nmlkj nmlkj
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Are there outside dining venues, such as fast food chain restaurants, that are incorporated within campus dining 
services? 
 
3 = Fully in Place 
2 = Partially in Place 
1 = Under Development 
0 = Not in Place 

1. Read the descriptions below before answering the question. 
Choose the number that best matches your answer. 
 
3 = No, there are no outside dining venues, such as fast food chain restaurants that are 
incorporated within campus dining services. 
 
2 = Yes, there are some outside dining venues, such as fast food chain restaurants that are 
incorporated within campus dining services, but most dining areas are serviced by 
campus dining services.  
 
1 = Yes, there are some outside dining venues, such as fast food chain restaurants that are 
incorporated within campus dining services, but the university is working towards having 
all dining areas be campus dining services only. 
 
0 = Yes, every dining area has outside dining venues, such as fast food chain restaurants. 

 
11. BE.8 Dining venues

3 2 1 0

Check the number that best matches your answer. nmlkj nmlkj nmlkj nmlkj
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Are there policies in place that require beverage vending machines on campus to have healthy options (ex: water, low fat 
milk, 100% juice, reduced calorie, etc)? 
 
3 = Fully in Place 
2 = Partially in Place 
1 = Under Development 
0 = Not in Place 

1. Read the descriptions below before answering the question. 
Choose the number that best matches your answer. 
 
3 = Yes, according to a university wide policy, all beverage vending machines have healthy 
options ONLY. 
 
2 = Yes, according to a university wide policy, all beverage vending machines have some 
healthy options. 
 
1 = No, there is not a university wide policy that indicates that the beverage vending 
machines have to have healthy options, but the university is working towards developing 
such a policy. 
 
0 = No, there is not a university wide policy that indicates that the beverage vending 
machines have to have health options. 

 
12. BE.9 Beverage vending machines

3 2 1 0

Check the number that best matches your answer. nmlkj nmlkj nmlkj nmlkj
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Are there policies in place that require food and snack vending machines on campus to have healthy options (ex: minimal 
nutritional value, reduced calorie, reduced saturated fat, etc)? 
 
3 = Fully in Place 
2 = Partially in Place 
1 = Under Development 
0 = Not in Place 

1. Read the descriptions below before answering the question. 
Choose the number that best matches your answer. 
 
3 = Yes, according to a university wide policy, all food and snack vending machines have 
healthy options ONLY. 
 
2 = Yes, according to a university wide policy, all food and snack vending machines have 
some healthy options. 
 
1 = No, there is not a university wide policy that indicates that the food and snack vending 
machines have to have healthy options, but the university is working towards developing 
such a policy. 
 
0 = No, there is not a university wide policy that indicates that the food and snack vending 
machines have to have healthy options. 
 

 
13. BE.10 Food and snack vending machines

3 2 1 0

Check the number that best matches your answer. nmlkj nmlkj nmlkj nmlkj
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