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ABSTRACT 
 

SOPHIA GARCIA 
 

DRIVING HOME: AN ANALYSIS OF OBESITY-RELATED BEHAVIORS AMONG 
 U.S. COLLEGE STUDENTS LIVING ON AND OFF CAMPUS 

 
DECEMBER 2015 

 
The purpose of this study was to determine whether there are differences in 

weight status, aerobic and strength physical activity, sugar-sweetened beverage 

consumption, and perceived stress about having enough money to buy nutritious meals 

between United States college students who live on campus and college students who live 

off campus. A secondary analysis was conducted utilizing the Centers for Disease 

Control and Prevention’s 2013 Behavioral Risk Factor Surveillance System (BRFSS) 

Questionnaire data set. After the inclusion and exclusion criteria were accounted for, N 

was reduced to 8,967. Using SPSS statistical software, bivariate analyses were conducted 

to determine significant differences in weight status and obesity-related behaviors and 

multiple regression analyses were conducted to assess the predictive effect of residential 

status. Results indicated students who lived off campus had a significantly higher BMI (p 

< .001) and were significantly less likely to meet the aerobic (p = .005) and strength (p < 

.001) exercise requirements compared to those who lived on campus. Residential status 

was marginally predictive of weight status (p = .052) and strength exercise (p = .035) 

when controlling for descriptive variables. 
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CHAPTER I 

INTRODUCTION 

According to the National Center for Health Statistic’s National Health and 

Nutrition Examination Survey (NHANES) 2009-2010, 35.7% of adults aged 20 and over 

and 16.9% of children aged 2-19 are obese (Ogden, Carroll, Kit, & Flegal, 2012). The 

NHANES defines obesity in adults as a body mass index (BMI) greater or equal to 30 

(National Institutes of Health, 1998). The survey defines obesity in children as a BMI 

greater than or equal to the age- and sex-specific 95th percentiles of the 2000 Centers for 

Disease Control and Prevention’s (CDC) growth charts (Ogeden, & Flegal, 2010).  The 

United States did not reach its Healthy People 2010 goals of 15% obesity among adults 

and 5% obesity among children (U.S. Department of Health and Human Services, 2010). 

Instead, obesity among adults rose 47.8% from 23% to 34% while obesity among 

children rose 54.5% from 11% to 15% (National Center for Health Statistics, 2012). 

Identifying the trends and disparities between populations can help practitioners and 

health educators better evaluate, plan and treat persons with obesity as well as those with 

a high risk for obesity. 

Overall, there was a dramatic increase in obesity in the United States during the 

last decades of the 20th century and this trend continued through the first decade of the 

21st century (Flegal, Carroll, Ogden, & Johnson, 2002; Ogden, Flegal, Carroll, & Johnson 

2002). In 2012, a higher prevalence was found in the Midwest (29.5%) and the South 
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(29.4%) compared to the Northeast (25.3%) and West (25.1%) (Centers for Disease 

Control and Prevention, 2013a). Trends between men and women demonstrate that while 

women had a significantly higher prevalence of obesity compared to men in 2000, 

women remained steady while the rate increased for men so that by 2010, the obesity 

rates for men and women were virtually equal (Ogden et al., 2012). Age trends among 

children and adults show obesity increases with age. However, age related differences 

were not statistically significant among men and were significant among women. In 

children, the prevalence of obesity was higher among boys than girls at 18.6% and 

15.0%, respectively. The significance of socioeconomic status on obesity is dependent on 

sex and ethnicity (Ogden, Lamb, Carroll, & Flegal, 2010). Among ethnic groups, non-

Hispanic Blacks have the highest age-adjusted rates of obesity at 49.5%, with Mexican 

Americans at 40.9%, all Hispanics at 39.1% and non-Hispanic Whites at 34.3% (Flegal, 

Carroll, Kit, & Ogden, 2012).  

Although there is an abundance of research on obesity among student populations, 

much of the research is directed toward children. However, a growing body of literature 

related to college students recognizes the need for intervention among this population 

because, as many studies have cited, obesity among students tends to increase with age, 

even beyond the adolescent years (Gropper et al., 2011; Gropper, Simmons, Connell & 

Ulrich, 2012a; Racette, Deusinger, Strube, Highstein, & Deusinger, 2005). Mihalopoulos, 

Auinger and Klein (2008) found college freshman weight gain to be 5.5 times greater 

than the general population. It is important to reach out to this high risk population, 
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because of the serious health risks associated with obesity such as coronary heart disease, 

type 2 diabetes, hypertension, certain types of cancers, dyslipidemia, stroke, liver and 

gallbladder disease, sleep apnea, osteoarthritis, and gynecological problems (NIH 

National Heart, Lung and Blood Institute, 1998). Obesity and its secondary diseases 

cause a severe strain not only on individuals and families, but on the United States 

economy. 

In 2006, medical costs for obese individuals were $1,429 higher than for non-

obese individuals (Finkelstein, Trogdon, Cohen, & Dietz, 2009). There are both indirect 

and direct costs associated with obesity (Wolf & Colditz, 1998; Wolf, 1998) which carry 

a significant economic impact on the health care system in the United States (U.S. 

Department of Health and Human Services, 2001). The United States medical care costs 

of obesity totaled an estimated $147 billion dollars (Finkelstein, Trogdon, Cohen, & 

Dietz, 2009). Hammond and Levine also include in their research the annual cost of 

obesity among children, which is estimated to be $14.3 billion (2010). Four major 

categories are used to estimate these costs including: direct medical costs, productivity 

costs, transportation costs, and human capital costs (2010). With this amount of economic 

burden, the treatment of obesity is of grave importance to the economic state of the U.S.  

Statement of Purpose 

The purpose of this study was to determine whether there are differences in 

weight status, physical activity, sugar-sweetened beverage consumption, and perceived 

stress about having enough money to buy nutritious meals between United States college 
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students who live on campus and college students who live off campus in housing they 

rent or own. This information can assist health educators in providing target-specific 

programming to college students. Commuter students have specific barriers that are not 

addressed by obesity reducing programs which focus on students who live on campus. 

Commuter students, although diverse, share many of the same needs and concerns 

including: transportation, multiple life roles, integrating support networks, and a sense of 

belonging (Jacoby & Garland, 2004). Based on these concerns and needs, Jacoby (2004) 

provides an overview of helpful theoretical frameworks for working with commuter 

students. 

Building on Maslow’s theory, the concept of Mattering (Rosenberg & 

McCullough, 1981) refers to the need for a sense of belonging, acceptance and the feeling 

that others are generally concerned. Using the Mattering scale developed by Schlossberg, 

Lynch, and Chickering (1989), health educators can determine the extent to which 

policies, practices, and activities are geared toward making commuter students, or those 

who live off campus, feel as though they matter. Online programs aimed at helping 

commuter students change behaviors may be deficient on “Mattering” and should be 

revised to include this aspect. Not only should individual programs focus on commuter 

students, but so should the entire campus because environment plays an important role in 

learning as well as the student’s performance and attitude (Newton & Smith, 1996). 

Transition theory is based on events or non-events that change relationships, 

routines, assumptions and roles (Schlossberg, 1989). How a commuter student considers 
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their role as a college student is important in determining how important they consider 

this life transition. Commuter students who make few changes in their lives upon entering 

college may perceive college attendance and their new role as a student as a non-event. 

Therefore, behaviors, support systems, living arrangements, and activities may not 

change in response to the new role and responsibilities of being a college student. If 

health educators are asking students to change health related behaviors, it is necessary to 

help students understand their new role as a student will require them to change 

behaviors, adjust support systems to include college personnel, and give them the 

knowledge and tools to make these changes. As health educators attempt to impart 

knowledge and bring about change, recognizing the unique learning style of adults is 

necessary. 

Research Questions 

Which descriptive variables (residential status, age, sex, race, annual household 

income) had the greatest impact on BMI status?  

Which descriptive variables (residential status, age, sex, race, BMI, annual 

household income) had the greatest impact on aerobic exercise, strength exercise, sugar 

sweetened beverage consumption, and economic stress of buying nutritious meals? 

Hypotheses 

H01.  There will be no statistically significant difference in weight status (BMI) 

between college students who live on and college students who live off campus.  
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H02.  There will be no statistically significant difference in achieving the 

recommended amount of aerobic exercise between college students who live on and 

college students who live off campus.  

H03.   There will be no statistically significant difference in achieving the 

recommended amount of strength exercise between college students who live on and 

college students who live off campus.  

H04.  There will be no statistically significant difference in sugar sweetened 

beverage consumption between college students who live on and college students who 

live off campus. 

H05.  There will be no statistically significant difference in feelings of stress about 

having enough money to buy nutritious meals between college students who live on and 

college students who live off campus.  

H06.  After controlling for other descriptive variables, residential status will be 

neither predictive nor protective of weight status (BMI). 

H07:  After controlling for other descriptive variables, residential status will be 

neither predictive nor protective of aerobic exercise. 

H08:  After controlling for other descriptive variables, residential status will be 

neither predictive nor protective of strength training. 

H09:  After controlling for other descriptive variables, residential status will be 

neither predictive nor protective of sugar sweetened beverage consumption. 
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H010:  After controlling for other descriptive variables, residential status will be 

neither predictive nor protective of economic stress of buying nutritious meals. 

Delimitations 

The delimitations for this study were as follows:  

1. The participants were at least 18 years of age and enrolled as college 

students.  

2. The participants either lived on campus or in off campus housing which 

they rented or owned.  

3. The participants were able to communicate in either English or Spanish. 

Limitations 

The limitations for this study were as follows: 

1. Although the BRFSS used random sampling through the Random Digit 

Dialing on both landlines and cell phones, ownership of a phone was one 

limitation of the study. 

2. This study utilized secondary data which had already been collected.  

Assumptions 

The assumptions for this study included: 

1. Respondents were honest in their responses to the BRFSS questions.  

2. Respondents were health literate enough to answer the questions.  

 

 



8 
 

Definition of the Terms 

Commuter: For the purposes of this study, a commuter is a student who lives off campus 

in housing they rent or own. 

Body Mass Index (BMI): BMI is a measure used to screen for weight status. In an adult 

person, it is calculated: weight in kilograms divided by the square of height in meters or 

weight in pounds times 703 divided by the height in inches squared.  

Weight Status: A classification of BMI utilizing the following categories: Underweight 

<18.5; Normal weight 18.5-24.9; Overweight 25-29.9; Obesity 30-39.9; Extreme obesity 

≥40 

Importance of the Study 

College students are at an increased risk for obesity compared to those their same 

age who do not attend college. Few interventions exist to assist this population to 

establish healthy obesity-related behaviors and those that do are not aimed at the 88% of 

students who commute to campus. Understanding the specific health needs of commuting 

college students can assist health educators and college administrators implement 

effective health programs that will reach the broader college student population. 

Supporting the needs of this population has the potential to impact the overall prevalence 

of obesity in the United States.  
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CHAPTER II 

LITERATURE REVIEW 

There are nearly 21 million college students in the United States (National Center 

for Education Statistics, 2013a). Over 40% of the American population age 18-24 is 

enrolled in degree-granting post-secondary education (NCES, 2013b). In addition, over 

half a million people age 18- 24 are enrolled in non-degree granting post-secondary 

institutions (NCES, 2013c). Post-secondary institutions provide an avenue for reaching 

the young adult population while they are developing behaviors that could last a lifetime. 

Eighty-eight percent of all college students live off campus (NCES, 2012). Therefore, for 

the greatest impact, it is important to determine their specific health needs in order to plan 

appropriate interventions. The purpose of this review was to explore literature on the 

prevalence and risk factors associated with obesity among college students in the United 

States with a special emphasis on place of residency. This review sought to determine the 

specific target population in most need of intervention as well as the specific health 

behaviors that should be the focus for obesity reducing programs geared toward college 

students. This chapter begins with a historical background on obesity including 

assessment, treatment, risk factors, economic burden and prevalence in the United States.  
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Obesity Assessment 

Obesity is generally defined as weighing more than what is considered healthy for 

a given height (CDC, 2012). Obesity is a concern because of the serious health risks 

associated with excessive body fat such as coronary heart disease, type 2 diabetes, 

endometrial cancer, breast cancer, prostate cancer, colon cancer, dyslipidemia, stroke, 

liver and gallbladder disease, sleep apnea, osteoarthritis, gynecological problems, and 

hypertension (NIH National Heart, Lung and Blood Institute, 1998). Several 

measurements, scales and subscales exist to evaluate in a clinical setting whether a person 

is underweight, normal weight, overweight, obese or extremely obese. These obesity 

measurements are used to determine a person’s obesity-related disease risk. A description 

of the most common means of measurement follows. 

Body Mass Index 

Body mass index or BMI is an estimate of a person’s body fat using a height to 

weight ratio and is calculated as: weight (kg)/ height (m2) or [weight (pounds)/ height 

(inches) 2] x 703 (Matz, 1993). The National Heart, Lung, and Blood Institute (NHLBI, 

2000) suggests the following BMI scale and subscale to determine ones weight status and 

obesity-related disease risk: below 18.5 is considered underweight, 18.5 – 24.9 is normal, 

25.0 – 29.9 is overweight, 30.0-34.9 is obesity class I, 35.0-39.9 is obesity class II, and 

above 40 is extreme obesity class III which carries a significantly high risk for type 2 

diabetes, hypertension and cardiovascular disease. Since BMI only uses weight and 

height, it can misdiagnose an athletic person with high muscle mass as obese. In addition, 
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normal weight persons can fail to be accurately assessed for obesity-related disease risk 

when adiposity is not taken into consideration (Oliveros, Somers, Sochor, Goel, & 

Lopez-Jimenez, 2014). Therefore, using central obesity or waist circumference 

measurements can give more accurate results for certain populations (Goh, Dhaliwal, 

Welborn, & Lee, Della, 2014). 

Waist Circumference 

Waist circumference helps determine the risk of obesity related disease by 

assessing fat around the abdomen which is more metabolically active and therefore 

carries great health risks compared to fat in other areas of the body (Donahue & Abbott, 

1987; Dowling, & Pi-Sunyer, 1993; Ducimetiere & Richard, 1989; Higgins, Kannel, 

Garrison, Pinsky, & Stokes, 1988; Hunter, et al., 2010; Kissebah, et al., 1982; Lapidus, et 

al., 1984; Larsson, et al., 1984). Neeland et al. (2013) recently discovered that visceral 

adipose tissue in the abdomen poses greater health risks compared to subcutaneous 

adipose tissue in the same area. However, Neeland et al. also found subcutaneous fat to 

be more highly correlated with insulin resistance. Waist circumference is especially 

useful as an independent risk predictor for people who fall in the normal or overweight 

category on the BMI scale (Lemieux, Prud’homme, Bouchard, Tremblay, & Despres, 

1996). The NIH National Heart, Lung, and Blood Institute (1998) publication Clinical 

Guideline on the Identification, Evaluation, and Treatment of Overweight, and Obesity in 

Adults recommends using waist circumference for those of Asian descent and of older 

age due to ethnic and age-related differences of body fat distribution (Gallagher et al., 
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1996). Women are considered at risk if they have a waist circumference of 35 inches or 

greater and men are considered at risk if they have a waist circumference of 40 inches or 

greater (NIH NHLBI, 1998; NIH NHLBI, 2000).  

Waist to Hip Ratio 

Waist to hip ratio is another measurement tool used to determine obesity-related 

disease risk. Although the NIH NHLBI (1998) recommends using waist circumference 

for greater prognostic significance, research suggests that waist to hip ratio may indeed 

be the better predictor of cardiovascular disease (Dalton, et al, 2003), and impaired 

glucose tolerance (Lopatynski, Mardarowicz, & Szczesniak, 2003).  

Other Measurements 

Several accurate methods for assessing body and abdominal fat exist such as total 

body water, total body potassium, bioelectrical impedance, and dual-energy X-ray 

absorptiometry, magnetic resonance imaging, and computed tomography (NIH NHLBI, 

1998; NIH NHLBI 2000). However, these assessments are not considered readily 

available and are generally too expensive for clinical use.  

Risk Factors and Treatments 

Certain behavioral, environmental and genetic factors play a role in predisposing 

a person to obesity. Although research linking genetics with obesity is in the early stages, 

a complex interaction among multiple genes and environmental factors is presumed to 

play a role (Bouchard, 2007; 2010). According to the U.S. Surgeon General’s (Satcher, 

2002) Call to Action to Prevent and Decrease Overweight and Obesity, behavior and 
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environment play a major role in the onset of obesity and are the primary focus of 

prevention and treatment practices. Behavioral factors such as physical inactivity and 

poor nutrition increase the risk of obesity (CDC, 2012). Environmental factors such as 

access to safe, walkable or rideable neighborhoods within a reasonable distance to 

recreational activities can influence physical activity or inactivity (Fish, Ettner, Ang, & 

Brown, 2010; Takemi et al., 2015), even among college students (Peachey & Baller, 

2015). In addition, the built environment plays a role in nutritional choices as an 

estimated 23.5 million people live in areas coined “food deserts” where access to grocery 

stores with fresh, healthy, and affordable food is scarce (United States Department of 

Agriculture, n.d.). Many times, these neighborhoods are flooded with fast food and 

convenience stores which market high calorie foods at a low price. Distance to 

supermarkets, pricing, and marketing of unhealthy food seem to play a role in food 

purchases and obesity prevalence (Cohen, Collins, Hunter, Ghosh-Dastidar, & Dubowitz, 

2015; Ghosh-Dastidar et al., 2014). Disease and drugs can also cause or exacerbate 

obesity, such as Cushing’s disease, polycystic ovarian syndrome, steroids, and some 

antidepressants (CDC, 2012). Treatment options for obesity involve decreasing a 

person’s body fat which can be achieved in a variety of ways such as diet, exercise, 

medications, and surgery (NHLBI, 1998; NHLBI, 2000). The time, energy, and money 

associated with the prevention and treatment of obesity are worth the investment because 

as researchers have stated, the economic burden of obesity and obesity related disease is 

high. 
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Economic Burden 

In 2006, medical costs for obese individuals were $1,429 higher than for non-

obese individuals compared to $1,145 in 1998 (Finkelstein, Trogdon, Cohen, & Dietz, 

2009). In addition, a recent study estimates the health care and related costs for 

employers of a morbidly obese employee is over $4,000 more per year than a normal 

weight employee (Van et al., 2014). There are both indirect and direct costs associated 

with obesity (Wolf & Colditz, 1998; Wolf, 1998) which place a significant economic 

burden on the health care system in the United States (U.S. Department of Health and 

Human Services, 2001). In 2008, the United States medical care costs of obesity totaled 

an estimated $147 billion dollars (Finkelstein, Trogdon, Cohen, & Dietz, 2009) with 

$14.3 billion accounting for annual costs of childhood obesity (Hammond and Levine, 

2010). Four major categories were used to estimate these costs including: direct medical 

costs, productivity costs, transportation costs, and human capital costs. More recently, 

with the use of microsimulation models, health and economic outcomes of an obese 

population was compared to a normal weight population using a nationally representative 

sample from the 2005-2012 National Health and Nutrition Examination Surveys (Su et 

al., 2015). Su and colleagues (2015) found that over a simulated 10 year period, the 

average medical expenditure attributed to obesity was $4,280 with a higher cost of 

$8,710 for those in obese category III compared to the normal weight population. 

Additional economic outcomes associated with obesity included increased work 

absenteeism and mortality, and lower employment probability, personal income, and 
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quality of life (Su et al., 2015). When comparing 2006 estimates with more current 

estimates, it is apparent that the cost of obesity continues to increase at an alarming rate. 

With this amount of economic burden, the treatment of obesity is of grave importance to 

the economic state of the United States.  

Prevalence in the United States 

According to the 2011-2012 National Center for Health Statistic’s National 

Health and Nutrition Examination Survey (NHANES), 34.9% of adults aged 20 and over 

and 16.9% of children aged 2-19 were obese (Ogden, Carroll, Kit, & Flegal, 2014). The 

NHANES defines obesity in adults as a body mass index (BMI) greater or equal to 30 

(Ogden et al., 2014). The survey continues to define obesity in children as a BMI greater 

than or equal to the age- and sex-specific 95th percentiles of the 2000 Centers for Disease 

Control and Prevention’s growth charts (Ogden et al., 2014). The United States did not 

reach its Healthy People 2010 goals of 15% obesity among adults and 5% obesity among 

children (U.S. Department of Health and Human Services, 2010). Instead, obesity among 

adults rose by 47.8% from 23% to 34% while obesity among children rose 54.5% from 

11% to 16.9% (National Center for Health Statistics, 2012). Although more recent 

estimates of obesity show a slight decline according to the Centers for Disease Control 

and Prevention’s (CDC) Behavioral Risk Factor Surveillance System, the number for 

2011 and forward cannot be compared to data before 2011 due to methodological 

differences in data collection (CDC, 2013b). Healthy People 2020 goals for obesity 

include a more modest 30.5% for adults and 14.5% for children and adolescents, which is 
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a 10% improvement for each. Identifying the trends and disparities between populations 

can help practitioners and health educators better evaluate, plan and treat persons with 

obesity as well as those with a high risk for obesity. 

Trends and Disparities 

Overall, there was a dramatic increase in obesity in the United States during the 

last decades of the 20th century (Flegal, Carroll, Ogden, & Johnson, 2002; Ogden, Flegal, 

Carroll, & Johnson 2002) and this trend continued through the first decade of the 21st 

century. In 2012, a higher prevalence of obesity was reported in the Midwest (29.5%) and 

the South (29.4%) compared to the Northeast (25.3%) and West (25.1%) (CDC, 2013). 

Gender trends demonstrate that while women had a significantly higher prevalence of 

obesity (33.4%) compared to men (27.5%) in 2000, the prevalence of obesity among 

women remained steady while the rate increased for men. By 2010, the obesity rates for 

men and women were virtually equal at 35.5% and 35.8%, respectively (Ogden et al., 

2012). Age trends among children and adults show obesity increases with age. However, 

age related differences were not statistically significant for men but were significant for 

women. In children (ages 2-19), the prevalence of obesity was higher for boys than girls 

at 18.6% and 15.0%, respectively.  

The significance of the effect of socioeconomic status on obesity is dependent on 

sex and ethnicity (Ogden, Lamb, Carroll, & Flegal, 2010). For example, obesity 

prevalence among men is similar at all income levels, but when disaggregated by 

ethnicity, Black and Mexican-American men with higher income are more likely to be 
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obese than those with lower income. For women, there is a trend of decreasing obesity 

with increasing income, although this trend is only statistically significant for non-

Hispanic White women. Among ethnic groups, non-Hispanic Blacks have the highest 

age-adjusted rates of obesity at 49.5%, followed by Mexican Americans at 40.9%, all 

Hispanics at 39.1% and non-Hispanic Whites at 34.3% (Flegal, Carroll, Kit, & Ogden, 

2012). Although there is an abundance of research on obesity among student populations, 

much of the research is focused on children. However, a growing body of literature 

related to college students recognizes the need for intervention among this population 

because, as many studies have cited, obesity tends to increase with age, even beyond the 

adolescent years (Gropper et al., 2011; Gropper, Simmons, Connell & Ulrich, 2012a; 

Racette, Deusinger, Strube, Highstein, & Deusinger, 2005). 

Obesity and the College Student 

Obesity among U.S. college students has been studied from various perspectives. 

Studies aimed to identify the changes in anthropometric measurements, such as weight, 

body fat percentages, or BMI throughout the college years (Gropper, Simmons, Connell 

& Ulrich, 2012b; Racette, Deusinger, Strube, Highstein & Deusinger, 2008), the specific 

obesity-related risk factors among college students (Brunt & Rhee, 2008; Hull, et al., 

2002; Hull, Hester, & Fields, 2006; Laska, Pasch, Lust, Story, & Ehlinger, 2011; 

Rauschhuber, 2008; Soares, et al., 2012), and interventions aimed at reducing obesity 

among this cohort (Franko, Jenkins, & Rodgers, 2012; Gow, Trace, & Mazzeo, 2010; Ha, 

Caine-Bish, Himelein, Passman, & Phillips, 2010; Holloman, & Lowry-Gordon, 2009; 
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Kang, Lee, Park, & Kang, 2012; Kim & Park, 2006; LaChausse, 2012; Long, et al., 2013; 

Schmidt, Biwer, & Kalscheuer, 2001; Topp, et al., 2011). Findings from these various 

studies will be presented in light of their relevance for creating the most effective obesity-

reducing programs for U.S. college students. 

The Prevalence of Obesity among College Students 

Mihalopoulos, Auinger and Klein (2008) found college freshman weight gain to 

be 5.5 times greater than the general population. The population sample included 125 

freshmen from a small, private, northeastern university in a mid-sized city. Subjects were 

emailed a link to the National College Health Assessment developed by the American 

College Health Association from which self-reported data was gathered. Among this 

group, slightly more than half of respondents gained weight, 15% lost weight, and one 

third had no change. Men gained more weight (3.7 lbs) during their freshman year 

compared to women (1.7 lbs). There was a statistically significant increase in BMI which 

increased from 23.3 to 23.7 over the 7 month time period. Interestingly, respondents with 

a BMI<25 at the beginning of the year gained more weight (3.3 lbs) compared to those 

with a BMI>25 (0.8 lbs).  

Two groups completed longitudinal studies that tracked college students from 

their freshman to senior year (Gropper et al., 2012b; Racette et al., 2008) both of which 

used relatively small cohorts of college students from 4 year universities and found 

significant but variable weight gain and increased BMI. The first study (Racette et al., 

2008), included 204 students from a private university in Missouri from which height and 
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weight were measured. Weight significantly increased with an average of 5.51 lbs gained 

from freshman to senior year. Women gained 3.75 lbs and men gained 9.26 lbs. BMI 

increased for both groups at statistically significant levels. Gropper et al. (2012b) also 

studied the four year anthropometric outcomes of college students. Of the 240 Auburn 

University freshman participants, 131 returned at the end of their senior year in 2011 for 

the final measurements. The study found statistically significant increases in weight (6.61 

lbs), BMI (1.0 kg/m2), and percent body fat (3.6%). Men in the study gained more weight 

(13 lbs) than expected (8 lbs) for the age group based on CDC growth curves. A current 

review of the literature indicates a need for more large-scale research including 

community college students who account for 45% of the total undergraduate college 

student population (American Association of Community Colleges, 2014). Once the 

health educator determines the need for intervention among college students, it is 

important to determine which risk factors are likely to contribute to obesity. 

Risk Factors Associated with Obesity among College Students 

Several studies have sought to evaluate environmental conditions that promote 

increased risk for obesity among college students such as spatial arrangements of 

dormitories (Kapinos, Yakusheva & Eisenberg, 2014), summer and winter holidays 

(Hull, Hester, & Fields, 2006; Hull et al., 2002), working status (Soares et al., 2012), 

spirituality (Rauschhuber, 2008), economic considerations for buying nutritious meals 

(Nelson, Lust, Story, & Ehlinger, 2008; Yang & Chiou, 2010), enrollment as a student in 

a 2-year versus 4-year college (Laska, Pasch, Lust, Story, & Ehlinger, 2011; Nelson, 
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Larson, Barr-Anderson, Neumark-Sztainer, & Story, 2009), commuting time (Moczulski, 

McMahan, Weiss, Beam, & Chandler, 2007), and living arrangements (Brunt & Rhee, 

2008; Vella-Zarb & Elgar, 2010; Small, Bailey-Davis, Morgan & Maggs, 2013).  

A natural experiment by Kapinos et al. (2014), which focused on the built 

environment, found female students who lived nearer to dining halls open seven days a 

week gained more weight than female students who lived nearer to dining halls only open 

Monday through Friday. In addition, female students who lived closer to a grocery store 

gained less weight over the course of a year. The same study also found female students 

who lived closer to the campus gym reported more frequent exercise. Hull et al. (2006) 

assessed weight changes during the summer after freshman year and reported female 

students gained weight at a significantly slower rate compared to the academic year while 

also losing fat-free mass at a significantly higher rate during the summer compared to the 

academic year. Female college students who lived at home during the summer months 

showed unhealthy changes in body composition. In another study which focused on the 

winter holiday, Hull et al. (2002) studied both male and female college students for 

changes in body composition. In this study, body weight did not change significantly 

over the holiday. However, there was a significant increase in body fat percent and 

modest increase in fat mass, and a modest decrease in fat-free mass.  

In a study to assess the quality of diet among working college students, Soares et 

al. (2012) found that working six or more hours daily, five days a week resulted in low 

nutritional scores on the Healthy Eating Index. Diets of working students included high 
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amounts of sodium and sugar and low amounts of fruits and whole grains. Among 

college students who attended a 4-year university, credit card debt of at least $1,000 was 

shown to be associated with overweight, obesity, physical inactivity, excess television 

viewing, infrequent breakfast consumption, fast food consumption, unhealthy weight 

control, body dissatisfaction, binge drinking, substance use and violence (Nelson, Lust, 

Story, & Ehlinger, 2008).  In this study, more than 23% of the participants had credit card 

debt of $1,000 or more. Of the students who possessed a credit card, any amount of credit 

card debt over zero was associated with high perceived stress. Poor stress management 

and to a lesser degree high perceived stress were also indicators of certain health risk 

behaviors such as physical inactivity, low fruit and vegetable consumption, infrequent 

breakfast consumption, fast food consumption, unhealthy weight control behaviors, and 

body dissatisfaction. High stress and poor stress management were not associated with 

overweight or obesity.  

In an experiment to determine the behavioral economic perspective of 108 

undergraduate college students who did or did not receive health claims before making 

beverage purchases, findings suggest that health-claim manipulation may mitigate 

unhealthy dietary purchases despite economically unfavorable situations (Yang & Chiou, 

2010). Students were given $7.00 to make as many beverage purchases as they wished. 

Participants exposed to health claims were given an article to read about overweight 

among college students, the importance of a healthy diet, and a discussion of the role of 

sugar-sweetened beverages in weight management. Participants not in the health claim 
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group were given an article about beverage consumption in a foreign country that did not 

include health related claims. This mixed factorial design also included a within subject 

component in which the price of a healthy or unhealthy beverage remained constant at 

$2.00 while the price of the other was manipulated between $1.00 and $3.00 by $0.50 

increments. Health claims were shown to decrease the number of unhealthy beverages 

purchased (b=.24) as the price of healthy beverages rose compared to those who did not 

receive the health claims (b=.69). In addition, health claims inflated the number of 

healthy drinks purchased (b=.95) as the price of unhealthy drinks rose compared to the 

group who did not receive health claims (b=.53) (Yang & Chiou, 2010).  

According to Laska et al. (2011), 2-year college students may represent an at-risk 

group compared to students attending 4-year colleges. The study utilized data from the 

Minnesota postsecondary education surveillance system and included 16,539 students 

from 27 campuses including 14 two-year colleges and 13 four-year colleges. Differences 

between females attending two-year and four-year colleges are as follows, respectively. 

Two year college females had a higher prevalence of overweight (46.1%, 37.4%) and 

obesity (37.4%, 15.2%), higher levels of physical inactivity (66.5%, 60.3%), more TV 

screen time (52.9% 46.9%), and higher intake of soda (18.4%, 12.1%) and fast food 

(16%, 11.4%). Females attending four-year colleges were more likely to binge eat 

(17.7%) and induce vomiting (4.5%) to control weight compared to two-year students at 

15.0% and 3.3%, respectively. Fewer significant differences were found among male 

college students. Differences between males attending two-year and four-year colleges 
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are as follows, respectively. Males attending two-year colleges were more likely to have 

no days of strenuous exercise (30.7%, 23.8%), and higher intake of soda (34.4%, 26.5%) 

and fast food (26.6%, 21.0%). After adjusting for covariates, fast food consumption was 

no longer significantly different for males or females. Males at both two-year and four-

year colleges had a high prevalence of overweight (55.1% and 51.2%), and obesity 

(20.9%, 17.5%), respectively. Based on these findings, Laska et al. called for effective 

weight-related interventions for females attending 2-year institutions and males attending 

any post-secondary institution. In a longitudinal study of 1,687 college students from 

Minnesota, Nelson et al. (2009) reported more frequent and more nutritious meal 

consumption among 4-year students compared to 2-year students and non-students. Both 

of these studies highlight the importance of including 2-year institutions in research and 

health promotion activities.  

Moczulski et al. (2007) examined commuter students at 4-year institutions and 

determined students with a drive time of sixteen minutes or longer were 64% more likely 

to be overweight compared to students with a commute time of fifteen minutes or less. 

An association between commute time and a BMI of 30 or greater was not found which 

the authors suggested could have been due to the small sample of students who 

commuted long distances. However, the study did find those students who reported a 

commute time of 16 minutes or greater were 55% more likely to eat in their vehicles 

which was highly correlated with fast food consumption and reduced physical activity. A 

majority of the participants in this study (71.7%) lived with relatives. The type of housing 
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of those living away from relatives was not specified. Studies related to living 

arrangements are discussed in further detail in “The College Commuter Student and 

Obesity” section of this literature review. Since smaller scale studies have shown the 

need for further investigation between students who commute and those who live on 

campus, analysis of the CDC’s Behavioral Risk Factor Surveillance System would enable 

generalization because of the large population-based survey. Understanding the obesity 

risk factors that most affect college students can assist health educators in planning 

appropriate obesity reducing programs. 

Programs Aimed at Reducing Obesity among College Students 

Several studies have focused on the efficacy of interventions for reducing obesity 

among college students. Some interventions have included the utilization of technology 

in the form of cell phone (Long et al., 2013), computer-based programs (Franko, Jenkins, 

& Rodgers, 2012), internet-based programs (Gow, Trace, & Mazzeo, 2010; LaChausse, 

2012), and social media (Merchant et al., 2014; Napolitano, Hayes, Bennett, Ives & 

Foster, 2013). Other studies use fitness programs to engage students in physical activity 

(Kang, Lee, Park, & Kang, 2012; Kim & Park, 2006; Schmidt, Biwer, & Kalscheuer, 

2001; Topp, et al., 2011). Fewer studies incorporated obesity related themes within 

curriculum as a means for decreasing obesity among college students in the form of 

service learning curriculum (Himelein, Passman, & Phillips, 2010), food and society as a 

thematic approach (Hekler, Gardener, & Robinson, 2010), and changing soft drink and 
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milk consumption in a nutrition class (Ha, Caine-Bish, Holloman, & Lowry-Gordon, 

2009). The following is a description of the outcomes of these studies. 

Long et al. (2013) studied the feasibility of using cell phone cameras along with 

the mypyramidtracker.gov website to improve college students’ recall of fruit and 

vegetable intake. The study found the digital pictures did improve recall. Franko et al. 

(2012) found modest improvements when comparing two culturally relevant computer-

based programs among a group of fifty-one Latina college students who attended a large 

university. One computer program was Food, Mood, and Attitude, a 2-hour interactive 

CD-ROM that addresses eating disorder risk factors and utilizes diverse images and 

information relevant to nonminority and ethnic minority women. MyStudentBody.com, 

an interactive nutrition website with information, assessments, text and audio 

information, interactives, and goal setting areas was the second program in the study. 

While the study describes the computer programs as culturally relevant, researchers 

preface the results by stating that neither was designed specifically for a Latina 

population.  

Utilizing the Stages of Change from the Transtheoretical Model as a framework 

and the Stages of Dietary and Physical Activity questionnaire as a data collection tool, 

the study (Franko et al., 2012) found participants in the intervention group to be more 

likely than those in the control group to advance a stage of change in readiness to 

increase fruit and vegetable consumption and readiness to increase physical activity. 

However, differences were no longer significant at 3 months post intervention. Self-
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reported fruit and vegetable intake was measured by written response to “How many 

servings of fruits and vegetables do you usually eat each day”. The control group 

reported a mean of 1.63 servings per day pre-intervention, 2.63 immediately post-

intervention (p<.001), and 2.40 (p<.01) three months post-intervention. The Time x 

Group interaction was also found to be significant (p=.049). 

In an internet-based program aimed at preventing weight gain among first year 

college students (N=170), researchers evaluated the efficacy of feedback only, internet 

only, combined feedback/internet, and no intervention (Gow et al., 2010). The platform 

used for the internet portion was Blackboard. Participants in the feedback intervention 

group weighed themselves in a university gym on a weekly basis. Each week, they 

reported their weight to the PI via Blackboard. Each week after submitting their weight, 

the participants were emailed individualized graphs which represented their personal 

weight changes and the equivalent caloric change. The internet intervention group 

included six weekly internet intervention sessions which focused on healthy eating and 

exercise and addressed the attitudes and behaviors often associated with the transition to 

college life. Topics included: the significance of overweight and obesity, the role of the 

“toxic” college environment, nutrition, increasing physical activity, decreasing sedentary 

behavior, mindfulness of hunger and satiety cues, healthy body image, media literacy, 

and motivation. The internet intervention also included self-assessments, online group 

discussions, and experiential activities such as mindful eating. Participants were given 
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homework assignments to support new skills learned during sessions. The combined 

intervention group included both the feedback and internet protocols.  

Only the combined intervention had a significant decrease in BMI (24.13 

adjusted) from pre-intervention (23.64 unadjusted) to post-intervention (23.39 

unadjusted) compared to the control group (24.56 adjusted). This study provided an 

interesting perspective on retention. Lowest retention rates were observed for the Internet 

intervention (56.1%) and the feedback intervention (59%). Higher and similar retention 

rates were noted for the combined intervention (79.5%) and control group (80%).  While 

it should be noted that the combined group had significantly lower BMI at the beginning 

of the intervention, there were no differences among groups in rates of health-promoting 

behavior such as higher fruit and vegetable intake, lower fat intake, and more physical 

activity. The authors cite time investment of the combined group as a possible reason for 

higher retention, but acknowledged the little time invested by the control group who 

benefitted by earning the same number of credits for the course. Body dissatisfaction was 

higher among students who participated versus those who only completed the pre-test. 

Participants in the two interventions without significant improvements may have been 

frustrated because they were not seeing results and therefore chose to end their 

participation (Gow et al., 2010). 

LaChausse (2012) utilized the internet-based program My Student Body-Nutrition 

to assess its efficacy for multiple health behaviors compared to a face-to-face class and 

comparison group among 312 college students from a large public university. Participants 
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in the MSB-Nutrition group were asked to visit the site for two hours a week over a 

twelve week period. The internet-based program included four self-assessments, three 

information links, and four learning modules. Participants in the face-to-face class met 

once a week for two hours over a twelve week period. The course was taught by a faculty 

member and addressed weight management, stress, basic nutrition, exercise principles, 

weight-related diseases, eating behaviors, time management, and overall wellness. In 

addition to attending weekly lectures, participants completed reflection papers and two 

exams. From pre-test to post-test, the internet-based course resulted in statistically 

significant increases in fruit (2.67 to 3.37) and vegetable (2.44 to 2.80) consumption, fruit 

and vegetable self-efficacy (4.28 to 4.45), and lowered perceived stress (2.72 to 2.47). 

The face-to-face class and the comparison group had no statistically significant changes 

from pre-test to post-test for any of the measures.  

The use of social media as a health promotion tactic has surfaced in recent 

literature. In a preliminary study of the effects of engagement with Facebook designed to 

promote weight loss among 404 overweight and obese college students from three 

Southern California universities, Merchant et al. (2014) found engagement to be highly 

variable and declined over time. Of the 199 intervention participants, 62 (31.2%) never 

engaged with the Facebook page while there were 32 (16.1%) highly active users. Results 

revealed a negative correlation between time and engagement (r= -.33; p<.001) and 

qualitative results indicated privacy as a concern among participants (“Facebook is Too 

Public a Place to Share My Health Information.” “Nobody needs to know I’m in a study.” 
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“Don’t want to share weight loss with people you’ve met like one time in class.”) 

Changes in weight loss and other outcomes will be evaluated after the completion of this 

NHLBI funded study.  

In another study utilizing Facebook to deliver a weight loss program to students 

(Napolitano et al., 2013), Facebook alone did not produce weight loss that was 

statistically different than the control group. The small, 8-week study included fifty-two 

college students from a large, urban university in the eastern United States. When 

combining Facebook with other theoretically driven interventions such as goal setting 

with a staff member, tips on self-monitoring of food and physical activity, a support 

buddy, personalized texts messages, and weight loss devices, the Facebook Plus group 

had weight loss that was statistically greater (-1.7kg) than the Facebook alone (-0.46kg) 

and control groups (0.28kg). Engagement was measured through “likes”, posts, 

comments, and event RSVPs. Engagement was similar between both groups except for 

comments and posts. While 77.8% of Facebook Plus participants posted or commented at 

least once, only 41.2% of Facebook only participants did so. The authors suggest that 

social networking sites alone may not provide the tools for driving weight related 

behavior change. 

Studies that focus on physical activity programs as a means of reducing obesity 

and obesity related health factors included ten (Topp et al., 2011) and twelve week 

(Kang, Lee, Park, & Kang, 2012; Kim & Park, 2006; Schmidt, Biwer, & Kalscheuer, 

2001) interventions. Each of the twelve week studies demonstrated improved outcomes 
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compared to the control group. However, one must consider the feasibility of long term 

results from programs which utilize specific controlled conditions. The ten week Fit into 

College intervention was a peer-administered program which utilized the Transtheoretical 

Model of Health Behavior Change (Topp et al., 2011). Participants included forty 

incoming freshmen “trainees” who resided in residence halls at a mid-western university 

who were paired with a junior or senior student “intern”. Interns were enrolled in either 

the Exercise Science or Health Education program at the university. Interns delivered ten 

weekly sessions under the supervision of project staff and met individually with their 

trainee at least one time per week outside of the session.  

Weekly sessions included the following titles: What is my fitness level, meet the 

equipment at the gym, caloric or nutrient density, field trip to the grocery, vending 

machine dining and basic pantry, maintaining motivation, navigating the dining services 

and food court, residence hall exercise, cooking school: residence hall chef, and fit for 

life. Each weekly session included a cognitive and behavioral objective which interns and 

trainees reviewed during their private sessions. As freshmen were recruited during 

orientation before the demands of college life had manifested, the value of the program 

may have been more apparent if a control or comparison group was used. Since no 

comparison group was utilized, only pre-test/post-test results were used to determine 

efficacy. There was a decrease in minutes per day of vigorous (46.82 to 43.18) and 

moderate (69.27 to 40.65; p=.03) physical activity and an insignificant increase in 

walking (57.86 to 60.61) minutes per day. Other significant finding included a decrease 
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in resting heart rate (81.55 to 79.10), an increase in sit ups per minute (12.87 to 14.65), an 

increase in body weight (163 to 165), an increase in exercise benefits, and a decrease in 

exercise, fruit and vegetable barriers. Many healthy trends in diet were found, such as a 

decrease in fat and sugar intake and an increase in fiber intake, but not at significant 

levels. This type of program may be more efficacious in establishing long-term results 

compared to programs that do not use behavior change theories (Topp et al., 2011). 

Although these types of programs happen outside of the classroom, a few studies utilize 

the classroom experience as a means of improving obesity and obesity related behaviors. 

One classroom utilized Service Learning, a high impact teaching practice, in a one 

semester program with the goal of preventing obesity among families and the students 

delivering the program (Himelein, Passman, & Phillips, 2010). Students enrolled in an 

advance level course at a small, public, liberal arts university, administered a seven week, 

family-based obesity prevention program to twenty-one families. Although this study 

focused on the participants’ outcomes, students were asked open-ended questions 

regarding their experience. One-third of the college students answered that participating 

in the program taught them personal lessons about health such as learning new options 

for exercise and understanding the effort it takes to live a healthy life.  

Using a thematic approach, Hekler et al. (2010) studied the effects of a nutrition 

course aimed at promoting healthful eating among twenty-eight college students 

compared to seventy-two students in a health-related human biology course. The nutrition 

course focused on social, ethical, political, cultural, agricultural, and environmental 
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issues related to food and food production. Throughout the course, students were engaged 

in active learning through creation of a YouTube video and writing of an Op-Ed article. 

College students in the nutrition course significantly improved healthful eating with the 

greatest improvement in weekly vegetable intake (27.9 to 32.1) and a decrease in weekly 

high fat dairy intake (8.5 to 6.3) from pre-test to post-test. In addition, post-test results 

indicated a significant increase in the number of students who valued the importance of 

eating a healthful.  

Another class-based intervention aimed at changing soft drink and milk 

consumption among eighty college students included lectures focused on healthy dietary 

choices in order to prevent disease, interactive hands-on activities, and dietary feedback 

(Ha, Caine-Bish, Holloman, & Lowry-Gordon, 2009). This fifteen week intervention was 

successful in decreasing soft drink consumption (6.73 to 4.18), and increasing fat-free 

milk consumption (1.06 to 4.23). Other forms of high impact learning strategies such as 

learning communities should be considered when focusing on obesity reduction from a 

curriculum perspective for college students. Gaps in the literature regarding programs 

that include community college students and specifically target commuter students could 

be worth exploring should this population continue to show disparities in health related 

behaviors. The following is a description of the commuter student in regards to obesity 

related behaviors. 
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The College Commuter Student and Obesity 

As mentioned previously, college freshmen gain weight at a rate of 5.5 times that 

of the general population for the same age (Mihalopoulos, Auinger, & Klein, 2008). 

Although research has shown the need for targeting the young adult population, 

compared to literature on childhood obesity, relatively little research and few 

interventions exist (Nelson, Story, Larson, Neumark-Sztainer, & Lytle, 2008).  A study of 

585 mid-western university students revealed those who live off campus were almost 

twice as likely to be overweight or obese compared to those who live on campus (Brunt 

& Rhee, 2008). Yet, a study of 84 students revealed those who lived on campus gained 

more weight their freshman year compared to those who lived off-campus (Vella-Zarb & 

Elgar, 2010). Both studies showed statistically significant differences in obesity among 

these two groups. Studies have looked for explanations for these disparities by analyzing 

obesity-related health behaviors.  

Physical activity, fruit and vegetable intake, and sugar sweetened beverage (SSB) 

consumption are obesity-related health behaviors that have been studied by a few 

researchers in regard to residential status. Brunt and Rhee (2008) determined that college 

students who lived off campus are significantly more likely to be overweight (31.0%) or 

obese (10.3%) compared to college students who lived on campus (16.4%, 8.2%). The 

study included 585 college students enrolled in a non-majors introductory nutrition class 

at a mid-western university. Students completed the Dietary Variety Questionnaire which 

asked them to record the number of times they ate a particular food in the last three days. 



34 
 

Smoking status and dietary supplement use was also part of the survey. Students who 

lived on campus ate a significantly wider variety of fruits (2.39), vegetables (3.38), dairy 

products (3.04), and grains (3.36) compared to student who lived off campus. Students 

who lived off campus had increased consumption of alcohol (45.4%) and were more 

likely to smoke compared to those who lived on campus. The authors attributed this to 

alcohol and smoking restrictions in the dormitory.  

According to Small, Bailey-Davis, Morgan and Maggs (2013), living 

arrangements played a significant role in college student health behavior. Researchers 

followed over 700 undergraduate students from a northeastern university over the course 

of seven semesters. At the end of the study, fruit and vegetable consumption decreased 

(2.37 to 1.91) as did the number of hours engaged in exercise (.43 to .30). Compared to 

students living on campus, those living off campus consumed 7% fewer fruits and 

vegetables on a daily basis. In addition, students living off campus engaged in 21% fewer 

days of exercise compared to students living on campus. While living off campus 

exacerbated negative outcomes, living arrangements were not shown to account for the 

positive trends which included a decrease in sedentary behavior (2.18 to 1.54) and a 

decrease in sugared soda consumption (.58 to .37).  

Ajibde (2011) studied a group of 138 African American female students who 

completed the National College Health Risk Behavior Survey during health and physical 

activity classes. This cross sectional study found African American women who lived on 

campus were more likely (44%) to participate in moderate amounts of physical activity 
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which was specified as 4-7 days per week compared with African American female 

students who lived off campus (19%). In a study of 822 undergraduate students attending 

a mid-Atlantic university, researchers found differences in perceived built environment 

characteristics between students who lived on and off campus (Peachey & Baller, 2015).  

Perceived characteristics were measured by the Neighborhood Environment Walkability 

Scale-Abbreviated. Physical activity was measure by the International Physical Activity 

Questionnaire-Long Form. Characteristics associated with increased physical activity 

such as land-use mix diversity (M=3.38, 2.88), infrastructure for safety and walking 

(M=2.80, 2.67), aesthetics (M=3.13, 2.51), access (M=2.86, 2.84), and connectivity 

(M=2.80, 2.73) were higher among students living on campus compared to student living 

off campus, respectively. Characteristics associated with decreased physical activity such 

as traffic hazards (M=2.50, 2.21) and crime (M=1.80, 1.51) were higher among students 

living off campus compare to students living off campus, respectively. Students living on 

campus reported more metabolic equivalent task- minutes per week of physical activity 

compared to students living off campus, respectively (M=6,969, 6,067; p= .03). 

The Commuter Student and Theoretical Frameworks 

Although commuter students are a diverse group, in general, they share common 

needs and concerns. These needs and concerns include: transportation, multiple life roles, 

integrating support networks, and a sense of belonging (Jacoby & Garland, 2004). 

Commuter students who spend time traveling to campus, juggle multiple life roles, and 

find their support and sense of belonging among friends and relatives away from campus, 
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are often disconnected from campus life and struggle with competing priorities (Jacoby, 

2000; Wilmes & Quade, 1986; Astin, 1985). The annual National Survey of Student 

Engagement (2013) revealed commuter students have a lower perception of on campus 

support networks compared to students who lived on campus. Based on these concerns 

and needs, Jacoby (2004) provides an overview of helpful theoretical frameworks for 

working with commuter students. 

Mattering 

Building on Maslow’s theory of the Hierarchy of Needs, the concept of Mattering 

(Rosenberg & McCullough, 1981) refers to the need for a sense of belonging, acceptance 

and the feeling that others are generally concerned. Using the Mattering Scale developed 

by Schlossberg, Lynch, and Chickering (1989), health educators can determine the extent 

to which policies, practices, and activities are geared toward making commuter students 

feel as though they matter. Online programs aimed at helping commuter students change 

behaviors may lack in Mattering and should be revised to include this aspect. Not only 

should individual programs focus on the commuter student, but so should the entire 

campus as environment plays an important role in learning as well as the student’s 

performance and attitude (Newton & Smith, 1996). Commuter students should feel as 

though they are an integral part of campus life and not merely a subset of the population 

which is recognized during certain times throughout the semester. The health educator 

should consider the time, location, and appropriateness of program content not only when 

designing interventions, but when influencing any type of college life activity. Since 
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transportation is the defining characteristic of a commuter student, it is necessary to 

address the need of transportation and how the program can assist with transportation or 

how the dynamics of the program are conducive to the act of transportation. For example, 

the program could include audio learning that can occur on the way to campus. A 

program that aims to reduce obesity among college students or increase obesity related 

behavior may need to focus on a broader set up objectives. This may necessitate help 

from a variety of stakeholders with various types of expertise. 

Environmental Models 

Four basic models described by Strange include the Physical Model, the Human 

Aggregate Model, the Organizational Model and the Perceptual Model (1991). The 

Physical Model should consider the natural and built environment which can encourage 

engagement among commuter students. Health educators should consider the facilities in 

which health programs are implemented to determine whether they are inviting and 

stimulating to commuter students. The Human Aggregate Model needs to be considered 

so social norms, customs, reputations, traditions, and demographic compositions which 

create barriers for commuter students can be identified and reduced or eliminated. The 

Organizational Model focuses on organizational structures which can include policy and 

priorities. Health educators should work on integrating health and wellness as an 

institutional priority and that priority should be included and communicated along with 

other institutional priorities. The Perceptual Model considers how individual students 

experience and relate to their environment. Since this perceptual model is built from 
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expectations, assumptions and past experiences, it is important to emphasize the 

institution and program’s commitment to commuter students from the beginning of their 

college experience. New student orientation for the commuter student is an important 

initial experience that will shape the way the student perceives the experience of college; 

whether it is an event or non-event in their lives, a concept called transition theory. 

Transition Theory 

Transition theory is based on events or non-events that change relationships, 

routines, assumptions and roles (Schlossberg, 1989). How commuter students define their 

role as a college student is crucial in determining the importance to which they assign this 

life transition. Commuter students who make few alterations in their lives upon entering 

college may view college attendance and their new role as a student as a non-event. 

Therefore, behaviors, support systems, and activities may not change in response to the 

new role and responsibilities of being a college student. If health educators are asking 

students to change health related behaviors, it is necessary to help students understand 

how their new role as a student will require them to change behaviors, adjust support 

systems to include college personnel, and give them the knowledge and tools to make 

these changes. For example, it is common for commuter students to plan classes back-to-

back and then leave campus to return home or go to work. Instead, health educators and 

academic advisors can advise commuter students to schedule classes with adequate time 

to study at the library, exercise at the campus gym, eat a healthy pre-packed meal, or take 

advantage of stress reducing seminars held on campus. Support systems must be in place 
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for this option to be feasible.  For example, if the student needs extended childcare, they 

may need to enlist the help of friends or family who can help with the childcare needs. A 

supervisor’s willingness to accommodate the student’s class schedule it also an important 

factor in whether the student can spend more time on campus. 
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CHAPTER III 

METHODOLOGY 

A secondary analysis was conducted utilizing the Centers for Disease Control and 

Prevention’s 2013 Behavioral Risk Factor Surveillance System (BRFSS) Questionnaire 

data set. The BRFSS is the largest phone survey in the world with between 400,000 and 

500,000 interviews conducted annually in recent years (CDC, 2013a). Since 2011, 

cellular telephone surveys have been conducted in addition to the landline telephone 

surveys. The 2013 BRFSS Codebook Report contains a combined landline and cellphone 

frequency of 491,773 with 433,220 completed interviews and 58,553 partially completed 

interviews. 

Population and Sample 

The population of interest for this study was adult college students living in the 

United States in either on campus housing or in off campus housing which they rented or 

owned. The BRFSS uses Random Digit Dialing (RDD) on both landlines and cellular 

phones to collect survey data. Approximately 80% of the interviews are conducted on 

landlines and 20% are conducted on cellular phones. According to the U.S. Census 

Bureau (2012), an estimated 97.5% of U.S. households had a telephone in 2012. Cellular 

phone numbers are randomly generated from a sampling frame with each number having 

an equal probability of selection. Respondents are weighted as single adult households. 

For landlines, disproportionate stratified sampling (DSS) has been used since 2003 in 
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order to differentiate high-density and medium density telephone household number 

before sampling begins, which is more efficient than simple random sampling. Landlines 

require the interviewer to collect information on the number of adults living at the 

residence in order to randomly select from all eligible adults.  

Protection of Human Participants 

 This study, which is a secondary analysis, was approved by the Texas Woman’s 

University Institutional Review Board and granted exempt status. According to the 

BRFSS Data User Guide, states are ultimately responsible for the development and 

maintenance of procedures which ensure the confidentiality of the respondents. During 

the interview process, respondents were informed of the purpose of the study and given a 

phone number to call should they have questions. In addition, respondents were ensured 

they would not be asked identifying questions such as their last name, address, or other 

personal information. Respondents were told they did not have to answer any question 

they did not want to and they could end the interview at any time.  

Data Collection Procedures 

As this study utilized secondary data and was granted exempt approval from 

Texas Woman’s University Institutional Review Board (IRB), no data were collected. 

Although data collection follows BRFSS protocols, the original data collection was 

determined by the state. The state may choose to contract with a private company, a 

university, or conduct the interviews internally. States follow the BRFSS interviewing 

schedule and allow for up to 15 calling attempts for each phone number in the sample. 
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Rules on calling attempts are set by the CDC and each telephone number in the sample 

must be assigned a final disposition code to indicate the result: a completed interview, 

eligible but no completed interview, or ineligible interview including an inability to 

determine eligibility. In addition, to allow for state-to-state comparison, the survey 

protocol should be followed and can be found in The BRFSS Data User Guide. 

Instrumentation 

The BRFSS questionnaires are developed by the CDC and the public health 

departments of each state, the District of Columbia, Puerto Rico and the U.S. Virgin 

Islands. The questionnaires contain Standard Core Questions, Rotating Core Questions, 

Optional Modules and State-added Questions. Standard Core Questions are included each 

year and must be asked by all the states. Rotating Core Questions are asked by all states 

on an every-other year basis. Optional Modules are sets of standardized questions that 

each state may select to include on its questionnaire, but if chosen, must be asked in its 

entirety. State-added Questions are added by the states and are specific to their health 

priorities. These questions are tested prior to inclusion and the exact wording is 

determined at the annual BRFSS meeting in March, where questions are voted into 

adoption.  

Seven exercise questions from the Standard Core Questions Section 12: Exercise 

(Physical Activity) were used to measure aerobic and strength exercise frequency. All 

states were required to ask these questions which included: 
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1. What type of physical activity or exercise did you spend most time doing during 

the past month? 

2. How many times per week or per month did you take part in this activity during 

the past month? 

3. And when you took part in this activity, for how many minutes or hours did you 

usually keep it at? 

4. What other type of physical activity gave you the next most exercise during the 

past month? 

5. How many times per week or per month did you take part in this activity during 

the past month? 

6. And when you took part in this activity, for how many minutes or hours did you 

usually keep it at? 

7. During the past month, how many times per week or per month did you do 

physical activities or exercises to STRENGTHEN your muscles? Do NOT count 

aerobic activities like walking, running, or bicycling. Count activities using your 

own body weight like yoga, sit-ups or push-ups and those using weight 

machines, free weights, or elastic bands. 

Two questions from Optional Module 5: Sugar Drinks were used to analyze total 

frequency of sugar sweetened beverage consumption. The questions in this Optional 

Module were asked by 14 states including: Alaska, Arizona, Connecticut, District of 
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Columbia, Kentucky, Louisiana, Maryland, Minnesota, Mississippi, South Carolina, 

Utah, Vermont, West Virginia, and Wisconsin. The questions in the module included: 

1. During the past 30 days, how often did you drink regular soda or pop that 

contains sugar? Do not include diet soda or diet pop. You can answer times per 

day, week, or month. 

2. During the past 30 days, how often did you drink sugar-sweetened fruit drinks 

(such as Kool-aid and lemonade), sweet tea, and sports or energy drinks (such as 

Gatorade and Red Bull)? Do not include 100% fruit juice, diet drinks, or 

artificially sweetened drinks. You can answer times per day, week, or month. 

One question from Optional Module 19: Social Context was used to asses stress 

for purchasing nutritious meals. This question was asked by 11 states including: 

Alabama, Arkansas, Connecticut, District of Columbia, Georgia, Louisiana, Maine, 

Minnesota, Nevada, New Mexico, and Virginia. The question in this module is: 

1. How often in the past 12 months would you say you were worried or stressed 

about having enough money to buy nutritious meals? Would you say you were 

worried or stressed---always, usually, sometimes, rarely, never? 

Demographics questions from the Standard Core Questions in Section 8: 

Demographics were used to determine residential status, age, sex, race, weight, height, 

and annual household income. Students who lived off campus with relatives, those who 

were pregnant, and respondents who were limited in any way in any activities because of 

physical, mental, or emotional problems were not included in the analyses. In addition, 
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answers from two questions pertaining to physical health were used as covariates. The 

questions came from Standard Core Questions in Section 2: Healthy Days and Section 

13: Arthritis Burden, respectively: 

1. Now thinking about your physical health, which includes physical illness and 

injury, for how many days during the past 30 days was your health not good? 

2. Are you limited in any way in any of your usual activities because of arthritis 

or joint symptoms? 

On its website, the CDC provides findings from numerous studies upholding the 

reliability and validity of the BRFSS. The BRFSS prevalence rates were found to be 

comparable to other national surveys (Carlson, Densmore, Fulton, Yore, & Kohl, 2009: 

Fahimi, Link, Schwartz, Levy, & Mokdad, 2008; Li, Balluz, Ford, Okoro, Zhao, & 

Pierannunzi, 2012; Nelson, Powell-Griner, Town, & Kovar, 2003; Pierannunzi, Hu, & 

Balluz, 2013). Cellular telephones were incorporated as a means to contact respondents 

and to increase validity (Hu, Pierannunzi, & Balluz, 2011). The test-retest reliability for 

physical activity has been studied and shown to have acceptable to moderate reliability 

levels for these indicators (Brown, Trost, Bauman, Mummery, & Owen, 2004; Everson, 

& McGinn, 2006). Yore, et al. (2007) reported reliability and validity that supported the 

BRFSS’s ability to assess physical activity.  

Data Coding 

The dataset began with N= 491,773. After the inclusion and exclusion criteria 

were accounted for, N was reduced to 8,967. The variable COLHOUSE was created by 
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combining the COLGHOUS and CCLGHOUS variables so that college students who 

resided in college housing and answered either the landline or the cellphone survey were 

combined into one variable. COLHOUSE was coded 0 for private residence which 

included variables PVTRESD1 and PVTRESD2 and coded 1 for college housing. The 

variables PVTRESD1 and PVTRESD2 identified those who met the inclusion criteria of 

renting or owning their home. 

The variable STRFREQ was used to determine the number of times strengthening 

exercise was done per week. Responses were coded as follows: 0 times coded as 0, .1 to 

1.9 coded as 1, 2 to 2.9 coded as 2, 3 to 3.9 coded as 3, and 4 or more coded as 4. The 

variable AEROMINWK was created for aerobic activity as a continuous variable and 

represents the frequency of aerobic exercise in minutes per week for both activities. This 

variable was constructed from four variables including PADUR1_, PADUR2_, 

PAFREQ1_, and PAFREQ2_ and turned into a single indicator.   The variable 

SUGARDRINK was created to represent the frequency of sugar sweetened beverage 

consumption combining soft drink SSBSUGAR and fruit juice SSBFRUT2 into a single 

indicator. Responses of 0 to .99 drinks per day were coded as 0, and 1 or more drinks per 

day was coded as 1. The variable SCNTMEAL was used to determine stress for 

purchasing nutritious meals. The response “never stressed” was coded as 0, “rarely 

stressed” was coded as 1, “sometimes stressed” was coded as 2, and “usually stressed” 

and “always stressed” were combined and coded as 3. The calculated variable A_BMI5 

from the BRFSS dataset was used for Body Mass Index. 
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Data Analysis 

Using SPSS statistical software, bivariate analyses were conducted to determine 

significant differences in weight status and obesity-related behaviors between college 

students who live on and off campus. Multiple regression analyses were conducted to 

assess the predictive effect of residential status (other descriptive variables were 

controlled) on BMI, aerobic exercise, strength exercise, sugar sweetened beverage 

consumption, and economic stress of buying nutritious meals with physical health as a 

covariate. Descriptive variables included age, sex, race, and annual household income. 

Specifically, the obesity-related behaviors of interest included: achieving the 

recommended 150 minutes of aerobic exercise per week, achieving the recommended 2 

days of strength training per week, drinking 1 or fewer sugar sweetened beverages per 

day, and feelings of stress about having enough money to buy nutritious meals “never” or 

“rarely”. The analyses for each hypothesis were as follows: 

H01.  There will be no statistically significant difference in weight status (BMI) 

between college students who live on and college students who live off campus. 

Hypothesis one was tested using one-way ANOVA. 

H02.  There will be no statistically significant difference in achieving the 

recommended amount of aerobic exercise between college students who live on and 

college students who live off campus. Hypothesis two was tested using one-way ANOVA 

and Crosstabs Chi square.  
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H03.  There will be no statistically significant difference in achieving the 

recommended amount of strength exercise between college students who live on and 

college students who live off campus. Hypothesis three was tested using Mann-Whitney 

U and Crosstabs Chi square.  

H04.  There will be no statistically significant difference in sugar sweetened 

beverage consumption between college students who live on and college students who 

live off campus. Hypothesis four was tested using one-way ANOVA. 

H05.  There will be no statistically significant difference in feelings of stress about 

having enough money to buy nutritious meals between college students who live on and 

college students who live off campus. Hypothesis five was tested using one-way 

ANOVA. 

H06.  After controlling for other descriptive variables, residential status will be 

neither predictive nor protective of weight status (BMI). Hypothesis six was tested using 

multiple logistic regression analysis. 

H07:  After controlling for other descriptive variables, residential status will be 

neither predictive nor protective of aerobic exercise. Hypothesis seven was tested using 

multiple logistic regression analysis. 

H08: After controlling for other descriptive variables, residential status will be 

neither predictive nor protective of strength training. Hypothesis eight was tested using 

multiple logistic regression analysis. 
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H09: After controlling for other descriptive variables, residential status will be 

neither predictive nor protective of sugar sweetened beverage consumption. Hypothesis 

nine was tested using logistic regression analysis. 

H010: After controlling for other descriptive variables, residential status will be 

neither predictive nor protective of economic stress of buying nutritious meals. 

Hypothesis ten was tested using negative binomial regression analysis. 

Summary 

 The aim of this analysis was to determine whether residential status played a 

significant role in obesity and obesity-related behaviors among college students. A 

secondary data analysis was conducted using responses from the Centers for Disease 

Control and Prevention’s annual Behavioral Risk Factor Surveillance System 2013 

questionnaire which provided the most recent complete data set. The sample includes 

over eight thousand college students from across the United States. Statistical software 

was used to analyze both bivariate relationships and any predictive or protective effect of 

residential status for BMI, aerobic exercise, strength exercise, sugar sweetened beverage 

consumption and stress about having enough money for nutritious meals.  
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CHAPTER IV 

RESULTS 

This study was conducted to explore the relationship between college student 

residential status and various health related outcomes while controlling for demographic 

factors. All data were drawn from the BRFSS 2013 survey instrument that was developed 

by the CDC.  The key independent variable of interest is residential status. The 

demographic variables include gender, ethnicity, age, and income. Two other covariates 

were included as additional controls: limitations due to arthritis or joint pain and days of 

poor physical health. The seven variables that represent key health outcomes include the 

following: muscle strengthening recommendation, physical aerobic activity 

recommendation, BMI, aerobic exercise, strength exercise, sugar sweetened beverage 

consumption, and economic stress of buying nutritious meals. The following hypotheses 

drive this study: 

H01: There will be no statistically significant difference in weight status (BMI) 

between college students who live on and college students who live off 

campus. 

H02: There will be no statistically significant difference in achieving the 

recommended amount of aerobic exercise between college students who 

live on and college students who live off campus. 
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H03: There will be no statistically significant difference in achieving the 

recommended amount of strength exercise between college students who 

live on and college students who live off campus. 

H04: There will be no statistically significant difference in sugar sweetened 

beverage consumption between college students who live on and college 

students who live off campus. 

H05: There will be no statistically significant difference in feelings of stress 

about having enough money to buy nutritious meals between college 

students who live on and college students who live off campus. 

H06: After controlling for other descriptive variables, residential status will be 

neither predictive nor protective of weight status (BMI). 

H07:  After controlling for other descriptive variables, residential status will be 

neither predictive nor protective of aerobic exercise. 

H08: After controlling for other descriptive variables, residential status will be 

neither predictive nor protective of strength training. 

H09: After controlling for other descriptive variables, residential status will be 

neither predictive nor protective of sugar sweetened beverage 

consumption. 

H010: After controlling for other descriptive variables, residential status will be 

neither predictive nor protective of economic stress of buying nutritious 

meals. 
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This chapter begins with a description of the sample using the frequencies and 

percentages of categorical variables and the means and standard deviation descriptive 

statistics for all continuous variables in the sample. The description of the sample will be 

followed by a preliminary analysis section of bivariate tests that were conducted to 

explore the relationships between explanatory factors and outcomes in order to provide a 

justification for excluding and including covariates in the primary analysis. Some 

categorical variables were recoded to account for low frequencies in some categories, and 

some continuous variables were log-transformed to correct for skewness. Finally, the 

primary analysis will test the hypotheses formalized in this introduction using three 

multivariate models: ordinary least squares (OLS) regression, negative binomial 

regression, and logistic regression. 

Description of the Sample 

The frequencies and percentages for the categorical variables are shown in Table 

1. The majority of the participants in the sample were female (57.2%), White (61.5%), 18 

to 24 years old (63.0%), and lived at a private residence (95.3%). In addition, the 

majority of the participants reported drinking less than one sugary drink per day (68.5%), 

no days of poor physical health (67.7%), not being limited by arthritis or joint pain 

(72.8%), not meeting the recommendation for muscle strength (55.4%), and meeting the 

recommendation for physical activity (57.4%). Finally, the largest percentage of 

participants reported an income of $75,000 or more (19.2%), while the next highest 

percentage of participants reported an income of less than $10,000 (15.3%). 
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Table 1 

Frequencies and Percentages for Categorical Variables 
________________________________________________________________________ 

Categorical variable n %   

      Housing type 
    

 
Private residence 8,542 

 
95.3 

 
 

College housing 421 
 

4.7 
 

 
Missing 4 

 
.0 

 
      Gender 

    
 

Male 3,842 
 

42.8 
 

 
Female 5,125 

 
57.2 

 
 

Missing 0 
 

.0 
 

      Income 
    

 
Less than $10,000 1,122 

 
12.5 

 
 

$10,000 to less than $15,000 663 
 

7.4 
 

 
$15,000 to less than $20,000 885 

 
9.9 

 
 

$20,000 to less than $25,000 935 
 

10.4 
 

 
$25,000 to less than $35,000 794 

 
8.9 

 
 

$35,000 to less than $50,000 764 
 

8.5 
 

 
$50,000 to less than $75,000 766 

 
8.5 

 
 

$75,000 or more 1,408 
 

15.7 
 

 
Missing 1,630 

 
18.2 

 
      Ethnicity 

    
 

White 5,434 
 

60.6 
 

 
Black 937 

 
10.4 

 
 

Hispanic 1,237 
 

13.8 
 

 
Asian 642 

 
7.2 

 
 

Other 592 
 

6.6 
 

 
Missing 125 

 
1.4 

 

    

 
        (Continued) 
 

 



54 
 

Age 
    

 
18 to 24 years 5,617 

 
62.6 

 
 

25 to 34 years 2,089 
 

23.3 
 

 
35 to 54 years 1,008 

 
11.2 

 
 

55 to 80 years 206 
 

2.3 
 

 
Missing 47 

 
.5 

 
      Limited by arthritis or joint symptoms 

    
 

No 275 
 

3.1 
 

 
Yes 103 

 
1.1 

 
 

Missing 8,589 
 

95.8 
 

      Days of poor physical health 
    

 
No days of poor physical health 6,020 

 
67.1 

 
 

1 or more days of poor physical health 2,876 
 

32.1 
 

 
Missing 71 

 
.8 

 
      Sugary drinks per day 

    
 

Less than 1 drink 1,092 
 

12.2 
 

 
1 or more drinks 501 

 
5.6 

 
 

Missing 7,374 
 

82.2 
 

      Muscle strengthening recommendation 
    

 
Did not meet recommendation 4,539 

 
50.6 

 
 

Did meet recommendation 3,661 
 

40.8 
 

 
Missing 767 

 
8.6 

 
      Aerobic activity index 

    
 

Did not meet recommendations 3,429 
 

38.2 
 

 
Did meet recommendations 4,618 

 
51.5 

 
 

Missing 920 
 

10.3 
 ________________________________________________________________________ 

Note.  Frequencies not summing to N = 8967 and percentages not summing to 100 reflect 
missing data. 
 

The means and standard deviations for the continuous variables are shown in 

Table 2.  Frequency of stress about money for meals ranged from 1 to 4 (M = 1.77, SD = 
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1.00). Strength training frequency ranged from 0 to 4 (M = 1.60, SD = 1.554). Minutes of 

aerobic exercise per week ranged from 0 to 4,800 (M = 234.42, SD = 322.63). Due to a 

non-normal distribution, this variable was log-transformed and ranged from 0 to 8 (M = 

4.35, SD = 2.09). BMI ranged from 12.12 to 70.52 (M = 25.31, SD = 5.66).  This variable 

was also log-transformed due to a non-normal distribution and this variable ranged from 

2.50 to 4.26 (M = 3.21, SD = .20). Outliers were then removed from the log transformed 

BMI variable and ranged from 2.50 to 4.10 (M = 3.21, SD = .20). 

Table 2 

Means and Standard Deviations for Continuous Variables 
________________________________________________________________________ 

Continuous variable N M SD Min Max   

       Minutes of aerobic exercise per week 
(natural log transformed) 7,734 4.35 2.09 .00 8.48 

 
       Minutes of aerobic exercise per week 7,734 234.42 322.63 .00 4,800.00 

 
       Strength training frequency per week 8,200 1.60 1.55 .00 4.00 

 
       Frequency of stress about money for 
meals 1,037 1.77 1.00 1.00 4.00 

 
       BMI 8,562 25.31 5.66 12.13 70.52 

 
       BMI (natural log transformed) 8,562 3.21 .20 2.50 4.26 

 
       BMI (natural log transformed with 
outliers removed) 8,559 3.21 .20 2.50 4.10 

 Note. N not equal to 8967 reflect missing data. 
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A crosstabulation is shown in Table 3 with frequencies and percentages for the 

categorical variables ethnicity, gender, age, and income by residential status. The largest 

percentage of participants who were White (65.5%) and Asian (10.6%) lived in college 

housing, while the largest percentage of participants who were Black (10.7%), Hispanic 

(14.2%), and Other (6.7%) lived in private residences. The largest percentage of female 

participants (57.7%) lived in private residences, while the majority of male participants 

(53.7%) lived in college housing. The largest percentage of participants who were 18 to 

24 years old (95.9%) lived in college housing, while all other age categories lived in a 

private residence. The largest percentage of participants with incomes that were less than 

$10,000 (27.7%) and $75,000 or more (26.2%) lived in college housing, while 

participants with incomes that were between these two extremes tended to live in private 

residences. 
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Table 3 

Frequencies and Percentages for Categorical Variables Stratified by Housing Type 
________________________________________________________________________ 

  
Housing type 

 
  

Private residence 
 

College housing 
 Categorical variable n %   n %   

          Ethnicity 
        

 
White 5,160 

 
61.3 

 
272 

 
65.5 

 
 

Black 905 
 

10.7 
 

31 
 

7.5 
 

 
Hispanic 1,193 

 
14.2 

 
44 

 
10.6 

 
 

Asian 597 
 

7.1 
 

44 
 

10.6 
 

 
Other 568 

 
6.7 

 
24 

 
5.8 

 
          Gender 

        
 

Male 3,614 
 

42.3 
 

226 
 

53.7 
 

 
Female 4,928 

 
57.7 

 
195 

 
46.3 

 
          Age 

        
 

18 to 24 years 5,212 
 

61.3 
 

401 
 

95.9 
 

 
25 to 34 years 2,073 

 
24.4 

 
16 

 
3.8 

 
 

35 to 54 years 1,008 
 

11.9 
 

0 
 

0.0 
 

 
55 to 80 years 205 

 
2.4 

 
1 

 
0.2 

 
          Income 

        
 

Less than $10,000 1,030 
 

14.7 
 

91 
 

27.7 
 

 
$10,000 to less than $15,000 645 

 
9.2 

 
18 

 
5.5 

 
 

$15,000 to less than $20,000 859 
 

12.3 
 

26 
 

7.9 
 

 
$20,000 to less than $25,000 907 

 
12.9 

 
28 

 
8.5 

 
 

$25,000 to less than $35,000 774 
 

11.0 
 

20 
 

6.1 
 

 
$35,000 to less than $50,000 730 

 
10.4 

 
34 

 
10.4 

 
 

$50,000 to less than $75,000 741 
 

10.6 
 

25 
 

7.6 
 

 
$75,000 or more 1,321 

 
18.9 

 
86 

 
26.2 

 ________________________________________________________________________ 
Note.  Frequencies not summing to N = 8967 and percentages not summing to 100 reflect 
missing data. 
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Data Analyses 

Preliminary Analyses 

Crosstab analyses using Pearson’s chi-square and Cramer’s V tests were 

conducted to examine the relationships between the categorical dependent variables and 

gender (see Table 4). The relationship between muscle strengthening recommendation 

and gender was significant, χ2 (1) = 230.73, p < .001, Cramer’s V = .17. A greater 

proportion of female participants did not meet the muscle strengthening recommendation 

(62.5%), while a greater proportion of males did meet the muscle strengthening 

recommendation (54.3%). The relationship between physical aerobic activity 

recommendation and gender was not significant. The relationship between sugary drink 

consumption per day and gender was significant, χ2 (1) = 16.24, p < .001, Cramer’s V = 

.10. A greater proportion of male participants drank more than one sugary drink per day 

(37.0%), while a higher proportion of female participants drank less than one sugary 

drink per day (72.5%). The relationship between frequency of stress about money for 

meals and gender was significant, χ2 (3) = 9.63, p = .022, Cramer’s V = .10. A greater 

proportion of male participants indicated that they never stressed about money for meals 

(61.2%), while a greater proportion of female participants indicated that they sometimes 

stressed about money for meals (18.2%). 
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Table 4 

Frequencies and Percentages for Muscle Strengthening Recommendation, Aerobic 
Activity Index, Sugary Drinks per Day, and Frequency of Stress About Money for Meals 
by Gender 
________________________________________________________________________ 

  
Gender 

   
  

Male 
 

Female 
   Variable n %   n % χ² p   

            Muscle strengthening 
recommendation 

       

230.73 < .001 

 

 

Did not meet 
recommendation 1,597  45.7  2,942  62.5 

   

 

Did meet 
recommendation 1,899  54.3  1,762  37.5 

   
            Aerobic activity index 

       
3.30 .069 

 

 

Did not meet 
recommendations 1,426  41.5  2,003  43.5 

   

 

Did meet 
recommendations 2,014  58.5  2,604  56.5 

   
            Sugary drinks per day 

       
16.24 < .001 

 
 

Less than 1 drink 417 
 

63.0 
 

675 
 

72.5 
   

 
1 or more drinks 245 

 
37.0 

 
256 

 
27.5 

   
            Frequency of stress about 
money for meals 

       

9.63 .022 

 
 

Never 262 
 

61.2 
 

320 
 

52.5 
   

 
Rarely 81 

 
18.9 

 
121 

 
19.9 

   
 

Sometimes 56 
 

13.1 
 

111 
 

18.2 
   

 
Usually or always 29 

 
6.8 

 
57 

 
9.4 

   ________________________________________________________________________ 
Note.  Muscle strengthening recommendation χ2 (1) = 230.73, p < .001.  Aerobic activity 
index χ2 (1) = 3.30, p < .069.  Sugary drinks per day χ2 (1) = 16.24, p < .001.  Frequency 
of stress about money for meals χ2 (3) = 9.63, p < .022. 
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Crosstab analyses using Pearson’s chi-square and Cramer’s V tests were 

conducted to examine the relationships between the categorical dependent variables and 

age (see Table 5). The relationship between muscle strengthening recommendation and 

age was significant, χ2 (3) = 162.84, p < .001, Cramer’s V = .14. A greater proportion of 

participants who were 18 to 24 years old (49.5%) did meet the muscle strengthening 

recommendation, while a greater proportion of participants who were 35 to 54 years old 

(70.2%) and 55 to 89 years old (70.9%) did not meet the strengthening recommendation. 

The relationship between physical aerobic activity recommendation and age was not 

significant. In addition, the relationship between sugary drink consumption and age was 

not significant. The relationship between frequency of stress about money for meals and 

age was significant, χ2 (9) = 35.90, p < .001, Cramer’s V = .11. A greater proportion of 

participants who were 18 to 24 years old (61.1%) indicated that they never stressed about 

money for meals than did participants who were 25 to 34 years old (47.0%) and 35 to 54 

years old (47.0%); however, participants who were 18 to 24 years old were not 

significantly different from participants who were 55 to 80 years old (70.6%). A greater 

proportion of participants who were 25 to 34 years old (24.1%) indicated that they 

sometimes stressed about money for meals than did participants who were 18 to 24 years 

old (12.2%) and 55 to 80 years old (14.7%); however, participants who were 25 to 34 

years old were not significantly different from participants who were 35 to 54 years old 

(20.5%). 
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Table 5 

Frequencies and Percentages for Muscle Strengthening Recommendation, Aerobic Activity Index, Sugary Drinks per Day, and 
Frequency of Stress About Money for Meals by Age 
 

  
Age 

 
  

18 to 24 years 
 

25 to 34 years 
 

35 to 54 years 
 

55 to 80 years 
 Variable n %   n %   n %   n %   

                  Muscle strengthening recommendation 
                

 
Did not meet recommendation 2,588 

 
50.5 

 
1,136 

 
59.3 

 
654 

 
70.2 

 
139 

 
70.9 

 
 

Did meet recommendation 2,533 
 

49.5 
 

780 
 

40.7 
 

277 
 

29.8 
 

57 
 

29.1 
 

                  Aerobic activity index 
                

 
Did not meet recommendations 2,068 

 
40.9 

 
857 

 
45.5 

 
418 

 
45.6 

 
79 

 
42.0 

 
 

Did meet recommendations 2,983 
 

59.1 
 

1,028 
 

54.5 
 

498 
 

54.4 
 

109 
 

58.0 
 

                  Sugary drinks per day 
                

 
Less than 1 drink 639 

 
67.0 

 
240 

 
67.8 

 
173 

 
75.2 

 
34 

 
70.8 

 
 

1 or more drinks 315 
 

33.0 
 

114 
 

32.2 
 

57 
 

24.8 
 

14 
 

29.2 
 

                  Frequency of stress about money for meals 
                

 
Never 377 

 
61.1 

 
109 

 
47.0 

 
71 

 
47.0 

 
24 

 
70.6 

 
 

Rarely 123 
 

19.9 
 

44 
 

19.0 
 

29 
 

19.2 
 

4 
 

11.8 
 

 
Sometimes 75 

 
12.2 

 
56 

 
24.1 

 
31 

 
20.5 

 
5 

 
14.7 

 
 

Usually or always 42 
 

6.8 
 

23 
 

9.9 
 

20 
 

13.2 
 

1 
 

2.9 
 ___________________________________________________________________________________________________ 

Note.  Muscle strengthening recommendation χ2 (3) = 162.84, p < .001.  Aerobic activity index χ2 (3) = 15.47, p < .001.  
Sugary drinks per day χ2 (3) = 6.03, p < .110.  Frequency of stress about money for meals χ2 (9) = 35.90, p < .001
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Crosstab analyses using Pearson’s chi-square and Cramer’s V tests were 

conducted to examine the relationships between the categorical dependent variables and 

race (table not shown). There was no relationship between muscle strengthening 

recommendation or physical aerobic activity recommendation and ethnicity. However, 

the relationship between sugary drink consumption per day and ethnicity was significant, 

χ2 (4) = 29.54, p < .001, Cramer’s V = .14. A greater proportion of participants who were 

Hispanic (74.1%) and White (71.7%) drank less than one sugary drink per day, while a 

greater proportion of participants who were Black (43.5%) drank more than one sugary 

drink per day. 

The nonparametric Mann–Whitney U test was conducted to test for differences in 

sugary drink consumption, muscle strengthening recommendation, and physical aerobic 

activity recommendation by income groups. The results of these tests are shown in Table 

6.  The results revealed a significant difference between participants who drank less than 

one sugary drink per day compared to those who drank more than one sugary drink per 

day, Z = -2.64, p < .001. The mean ranks for less than one sugary drink consumed per day 

was significantly greater (MR = 666.36, Sum of Ranks = 603,719.50) than were the mean 

ranks for more than one sugary drink consumed per day (MR = 607.02, Sum of Ranks = 

236,736.50). This significance suggests that those who drank one or more sugary drinks 

typically had lower incomes than did those who drank less than one sugary drink. There 

was a significant difference between participants who did not meet the muscle 

strengthening recommendation compared to those who did meet the recommendation, Z = 
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-5.49, p < .001. The mean ranks for not meeting the strengthening recommendation were 

significantly less (MR = 3,259.80, Sum of Ranks = 12,181,869.50) than were the mean 

ranks for meeting the strengthening recommendation (MR = 3,519.00, Sum of Ranks 

=10,602,755.50). This significance suggests that those who did meet the muscle 

strengthening recommendation typically had higher incomes than did those who did not 

meet the recommendation. There was a significant difference between participants who 

did not meet the physical aerobic activity recommendation and those who did meet the 

recommendation, Z = -4.71, p < .001. The mean ranks for not meeting the aerobic 

recommendation were significantly less (MR = 3,193.47, Sum of Ranks = 8,992,804.00) 

than were the mean ranks for meeting the aerobic recommendation (MR = 3,415.73, Sum 

of Ranks = 13,068,599.00). This significance suggests that those who did meet the 

physical aerobic activity recommendation typically had higher incomes than did those 

who did not meet the recommendation. 
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Table 6 

Means and Standard Deviations for Income by Sugary Drinks per Day, Muscle 
Strengthening Recommendation, and Aerobic Activity Index 
________________________________________________________________________ 

Variable n M SD Mdn U p   

          Income 
     

160,491.50 .008 
 

 

Less than 1 sugary drink 
per day 906  5.01 2.46 5.0 

   

 

1 or more sugary drink 
per day 390  4.64 2.33 5.0 

   
          Income 

     
5,197,416.50 < .001 

 

 

Did not meet muscle 
strengthening 
recommendation 

3,737  4.52 2.39 4.0 

   

 

Did meet muscle 
strengthening 
recommendation 

3,013  4.84 2.50 5.0 

   
          Income 

     
5,026,468.00 < .001 

 

 

Did not meet aerobic 
activity index 
recommendations 

2,816  4.50 2.40 4.0 

   

 

Did meet aerobic 
activity index 
recommendations 

3,826  4.79 2.48 5.0 

   ________________________________________________________________________ 
 

A Kruskal–Wallis test was conducted to test for differences in levels of income 

among four groups of participants divided into groups by frequency of stress about 

money for meals (i.e., never, rarely, sometimes, usually or always); the table is not 

shown. Results revealed a significant difference across groups, χ2 (3) = 53.39, p < .001.  

Follow-up Mann–Whitney U tests were conducted to evaluate differences among the four 
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frequency groups. Results indicated that participants who indicated that they never 

stressed about money for meals had significantly higher incomes (MR = 340.44, Mdn = 6, 

M = 5.31, SD = 2.41) than did participants who indicated that they sometimes stressed 

about money for meals (MR = 249.83, Mdn = 4, M = 4.16, SD = 2.13). In addition, results 

indicated that participants who indicated that they never stressed about money for meals 

had significantly higher incomes (MR = 342.30, Mdn = 6, M = 5.31, SD = 2.41) than did 

participants who indicated that they rarely stressed about money for meals (MR = 281.71, 

Mdn = 4, M = 4.56, SD = 2.32). The last pairwise comparison indicated that participants 

who indicated that they rarely stressed about money for meals had significantly higher 

incomes (MR = 130.33, Mdn = 4, M = 4.56, SD = 2.32) than did participants who 

indicated that they usually stressed about money for meals (MR = 102.60, Mdn = 3, M = 

3.64, SD = 2.14). 

The nonparametric Mann–Whitney U test was conducted to test for differences in 

strength training frequency and gender (table not shown). Results revealed a significant 

difference between male and female participants, Z = -16.93, p < .001. The mean ranks 

for male participants were significantly greater (MR = 4,595.84, Sum of Ranks = 

16,067,072.50) than were the mean ranks for female participants (MR = 3,732.36, Sum of 

Ranks = 17,557,027.50). This significance suggests that male participants typically did 

more strength training than did female participants. Independent sample t tests were 

conducted to compare the difference of means in minutes of aerobic exercise per week 

(natural log transformed) between male and female participants. Independent samples t 
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tests revealed that male participants had more aerobic exercise (M = 4.51, SD = 2.03) 

than did female participants (M = 4.23, SD = 2.13), t (7732) = 5.83, p < .001. 

A Kruskal–Wallis test was conducted to observe age and ethnic group differences 

by levels of income (see Table 7). Results of the first test revealed a significant difference 

in income levels across age groups, χ2 (3) = 77.84, p < .001. Follow-up Mann–Whitney U 

tests were conducted to evaluate differences among the four age groups. Results indicated 

that participants who were 18 to 24 years old had significantly higher incomes (MR = 

3,225.59, Mdn = 5, M = 4.78, SD = 2.54) than did participants who were 25 to 34 years 

old (MR = 2,815.36, Mdn = 4, M = 4.22, SD = 2.23). In addition, participants who were 

55 to 80 years old had significantly higher incomes (MR = 1,170.31, Mdn = 5, M = 4.77, 

SD = 2.39) than did participants who were 25 to 34 years old (MR = 1,029.05, Mdn = 4, 

M = 4.22, SD = 2.23). Lastly, participants who were 35 to 54 years old had significantly 

higher incomes (MR = 1,557.78, Mdn = 5, M = 4.80, SD = 2.37) than did participants 

who were 25 to 34 years old (MR = 1,353.80, Mdn = 4, M = 4.22, SD = 2.23). 

As shown in Table 7, the second Kruskal–Wallis test revealed a significant 

difference in income levels across ethnic groups, χ2 (4) = 177.70, p < .001. Follow-up 

Mann–Whitney U tests were conducted to evaluate differences among the five ethnic 

groups.  Results indicated that participants who identified as White had significantly 

higher incomes (MR = 2,831.11, Mdn = 5, M = 4.93, SD = 2.49) than did participants 

who identified as Hispanic (MR = 2,328.20, Mdn = 4, M = 4.16, SD = 2.25). Results also 

indicated that participants who identified as White had significantly higher incomes (MR 
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= 2,733.96, Mdn = 5, M = 4.93, SD = 2.49) than did participants who identified as Black 

(MR = 2,147.69, Mdn = 4, M = 3.98, SD = 2.30). Results also indicated that participants 

who identified as Asian had significantly higher incomes (MR = 684.74, Mdn = 4, M = 

4.49, SD =2.43) than did participants who identified as Black (MR = 608.31, Mdn = 4, M 

= 3.98, SD = 2.30). The last pairwise comparison shows that participants who identified 

as Asian had significantly higher incomes (MR = 770.59, Mdn = 4, M = 4.49, SD =2.43) 

than did participants who identified as Hispanic (MR = 713.29, Mdn = 4, M = 4.16, SD = 

2.25). 

Table 7 

Means and Standard Deviations for Income by Age and Race 
________________________________________________________________________ 

Variable n M SD Mdn χ² p   

          Income  
     

77.84 < .001 
 

 
18 to 24 years old 4,293 

 
4.78 2.54 5.0 

   
 

25 to 34 years old 1,905 
 

4.22 2.23 4.0 
   

 
35 to 54 years old 936 

 
4.80 2.37 5.0 

   
 

55 to 80 years old 176 
 

4.77 2.39 5.0 
   

          Income  
     

177.70 < .001 
 

 
White 4,524 

 
4.93 2.49 5.0 

   
 

Black 772 
 

3.98 2.30 4.0 
   

 
Hispanic 961 

 
4.16 2.25 4.0 

   
 

Asian 504 
 

4.49 2.43 4.0 
   

 
Other 481 

 
4.18 2.29 4.0 

   ________________________________________________________________________ 

A one-way analysis of variance (ANOVA) was conducted to determine if age 

groups differed on participant aerobic exercise per week, BMI, and BMI with outliers 
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removed (see Table 8). The results revealed a significant effect of age group on aerobic 

exercise per week, F (3, 7696) = 31.95, p < .001, η2
p = .012. As shown in Table 8, 

participants who were 18 to 24 years old had significantly higher aerobic exercise per 

week (M = 4.51, SD = 2.03) than did participants in all other age categories. In addition, 

participants who were in 25 to 34 years old had significantly higher aerobic exercise per 

week (M = 4.22, SD = 2.08) than did participants who were 35 to 54 years old (M = 3.83, 

SD = 2.32). The results also revealed a significant effect of age group on BMI, F (3, 

8527) = 170.68, p < .001, η2
p = .057. This test shows that participants who were 18 to 24 

years old had significantly lower BMIs (M = 3.17, SD = .19) than did participants in all 

other age categories. In addition, participants who were 25 to 34 years old had 

significantly lower BMIs (M = 3.25, SD = .21) than did participants who were 35 to 54 

years old (M = 3.31, SD = .22) and 55 to 80 years old (M = 3.29, SD = .19). Lastly, the 

results revealed a significant effect of age group on BMI with outliers removed, F (3, 

8524) = 172.77, p < .001, η2
p = .057. This test shows that participants who were in the 18 

to 24 year category had significantly lower BMIs (with outliers removed; M = 3.17, SD = 

.19) than did participants in all other categories. In addition, the participants who were 25 

to 34 years old had significantly lower BMIs (M = 3.25, SD = .21) than did participants 

who were 35 to 54 years old (M = 3.31, SD = .22) and 55 to 80 years old (M = 3.29, SD = 

.19). 
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Table 8 

Means and Standard Deviations for Minutes of Aerobic Exercise per Week, BMI, and 
BMI (Outliers Removed) by Age 
________________________________________________________________________ 

Variable n M   SD F p   

          Minutes of aerobic exercise per week 
     

31.95 < .001 
 

 
18 to 24 years 4,840 

 
4.51 

 
2.03 

   
 

25 to 34 years 1,814 
 

4.22 
 

2.08 
   

 
35 to 54 years 870 

 
3.83 

 
2.32 

   
 

55 to 80 years 176 
 

3.94 
 

2.26 
   

          BMI 
     

170.68 < .001 
 

 
18 to 24 years 5,387 

 
3.17 

 
.19 

   
 

25 to 34 years 1,982 
 

3.25 
 

.21 
   

 
35 to 54 years 966 

 
3.31 

 
.22 

   
 

55 to 80 years 196 
 

3.29 
 

.19 
   

          BMI (outliers removed) 
     

172.78 < .001 
 

 
18 to 24 years 5,385 

 
3.17 

 
.19 

   
 

25 to 34 years 1,981 
 

3.25 
 

.21 
   

 
35 to 54 years 966 

 
3.31 

 
.22 

   
 

55 to 80 years 196 
 

3.29 
 

.19 
   ________________________________________________________________________ 

 

An ANOVA was conducted to determine if ethnicity differed by participant 

aerobic exercise per week, BMI, and BMI with outliers removed (see Table 9). The 

results revealed a significant effect of ethnicity on aerobic exercise per week, F (4, 7622) 

= 13.77, p < .001, η2
p = .007. As shown in Table 9, participants who identified as White 

had significantly higher aerobic exercise per week (M = 4.47, SD = 1.94) than did all 

other ethnic groups. In addition, participants who identified as Other had a significantly 
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higher aerobic exercise per week (M = 4.41, SD = 2.18) than did participants who 

identified as Black, Hispanic, and Asian. The results also revealed a significant effect of 

ethnic background on BMI, F (4, 8443) =81.85, p < .001, η2
p = .037. This test shows that 

participants who identified as Asian had significantly lower BMIs (M = 3.11, SD = .18) 

than did participants who identified as all other ethnicities. In addition, participants who 

identified as Black had significantly higher BMIs (M = 3.30, SD = .23) than did 

participants who identified as all other ethnicities. Participants who identified as White 

had significantly lower BMIs (M = 3.20, SD = .20) than did participants who identified as 

Black, Hispanic, and Other. Participants who identified as Hispanic had significantly 

lower BMIs (M = 3.22, SD = .19) than did participants who identified as Black and 

Other. Lastly, the results reveal a significant effect of ethnicity on BMI with outliers 

removed, F (4, 8440) = 82.37, p < .001, η2
p = .038. This test shows that participants who 

identified as Asian had significantly lower BMIs (M = 3.11, SD = .18) than did 

participants who identified as all other ethnicities. All other pairwise comparisons in this 

test were consistent with the findings in the test of the BMI (with outliers) indicator. 
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Table 9 

Means and Standard Deviations for Minutes of Aerobic Exercise per Week, BMI, and 
BMI (Outliers Removed) by Ethnicity 
________________________________________________________________________ 

Variable n M   SD F p   

          Minutes of aerobic exercise per week 
     

13.77 < .001 
 

 
White 4,730 

 
4.47 

 
1.94 

   
 

Black 790 
 

4.02 
 

2.42 
   

 
Hispanic 1,063 

 
4.14 

 
2.33 

   
 

Asian 526 
 

4.11 
 

2.14 
   

 
Other 518 

 
4.41 

 
2.18 

   
          BMI 

     
81.85 < .001 

 
 

White 5,256 
 

3.20 
 

.20 
   

 
Black 879 

 
3.30 

 
.23 

   
 

Hispanic 1,167 
 

3.22 
 

.19 
   

 
Asian 587 

 
3.11 

 
.18 

   
 

Other 559 
 

3.24 
 

.22 
   

          BMI (outliers removed) 
     

82.37 < .001 
 

 
White 5,254 

 
3.20 

 
.19 

   
 

Black 879 
 

3.30 
 

.23 
   

 
Hispanic 1,167 

 
3.22 

 
.19 

   
 

Asian 587 
 

3.11 
 

.18 
   

 
Other 558 

 
3.24 

 
.22 

   ________________________________________________________________________ 
 

Primary Analyses 

H1 states that college students who lived on campus did not have different levels 

of weight statuses (i.e., BMI) than did college students who lived off campus. An 

ANOVA was conducted to determine if residential status differed on participant BMI and 
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BMI with outliers removed (see Table 10). The results revealed a significant effect of 

residential status on BMI, F (1, 8556) = 31.60, p < .001, η2
p = .004. Participants who 

lived on campus had significantly lower BMI (M = 3.15, SD = .18) than did participants 

who lived in private residences (M = 3.21, SD = .20). The results also revealed a 

significant effect of residential status on BMI (outliers removed), F (1, 8553) =31.45, p < 

.001, η2
p = .004. Participants who lived on campus had significantly lower BMIs (M = 

3.15, SD = .18) than did participants who lived in private residences (M = 3.21, SD = 

.20). These bivariate tests suggest that H1 is false: Participants who lived on campus had 

significantly lower BMIs than did participants who lived in private residences. 

Table 10 

Means and Standard Deviations for BMI and BMI (Outliers Removed) by College 
Housing 
________________________________________________________________________ 

Variable n M   SD F p   

          BMI 
     

31.60 < .001 
 

 
Private residence 8,146 

 
3.21 

 
.20 

   
 

College housing 412 
 

3.15 
 

.18 
   

          BMI (outliers removed) 
     

31.45 < .001 
 

 
Private residence 8,143 

 
3.21 

 
.20 

   
 

College housing 412 
 

3.15 
 

.18 
   ________________________________________________________________________ 

 

H2 states that college students who lived on campus did not have different levels 

of aerobic exercise than did students who lived off campus. An ANOVA was conducted 

to determine if residential status differed on aerobic exercise per week. In addition, 
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crosstab analyses using Pearson’s chi-square and Cramer’s V tests were conducted to 

examine the relationships between physical aerobic activity recommendation and 

residential status. The results of both tests are shown in Table 11. The results of the 

ANOVA revealed a significant effect of residential status on aerobic exercise per week, F 

(1, 7728) = 8.04, p = .005, η2
p = .001. Participants who lived on campus had significantly 

higher levels of aerobic exercise per week (M = 4.65, SD = 2.10) than did participants 

who lived in private residences (M = 4.33, SD = 2.00). The results of the crosstab 

revealed a significant relationship between physical aerobic exercise recommendation 

and gender, χ2 (1) = 5.73, p < .001, Cramer’s V = .027; however, the relationship did not 

meet the .09 threshold for appropriate effect size. A greater proportion of participants 

who lived on campus met the physical exercise recommendation (63.3%), while a greater 

proportion of participants who lived in private residences did not meet the physical 

exercise recommendation (42.9%). These bivariate tests suggest that H2 is false: 

Participants who lived on campus had significantly higher levels of aerobic exercise than 

did participants who lived in private residences. However, because of low effect sizes for 

both tests, these results should be interpreted with some caution. 
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Table 11 

Frequencies and Percentages for Physical Activity Recommendation and Means and 
Standard Deviations for Minutes of Aerobic Exercise per Week Both by College Housing 
________________________________________________________________________ 

  
Housing type 

    
  

Private residence 
 

College housing 
    Variable n %   n %   χ² p   

             Aerobic activity index 
        

5.73 .017 
 

 

Did not meet 
recommendations 3,288  42.9  139  36.7 

    

 

Did meet 
recommendations 4,376  57.1  240  63.3 

    
             Variable n M       SD   F p   

             Minutes of aerobic 
exercise per week 

        

8.04 .005 

 
 

Private residence 7,368 
 

4.33 
   

2.10 
    

 
College housing 362 

 
4.65 

   
2.01 

    ________________________________________________________________________ 
Note.  Aerobic activity index χ2 (1) = 5.73, p < .017. 
 

H3 states that college students who lived on campus did not have different levels 

of strength exercise than did students who lived off campus. The nonparametric Mann–

Whitney U test was conducted to test for differences in strength training by residential 

status. In addition, crosstab analyses using Pearson’s chi-square and Cramer’s V tests 

were conducted to examine the relationships between muscle strengthening 

recommendation and residential status. The results of both tests are shown in Table 12. 

The results revealed a significant difference between participants who lived on campus 
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and participants who lived in private residences, Z = -3.82, p < .001. The mean ranks for 

participants who lived on campus was significantly greater (MR = 4,534.37, Sum of 

Ranks = 1,732,128.00) than were the mean rank for participants who lived in private 

residences (MR = 4,077.19, Sum of Ranks = 31,859,178.00). The results of the crosstab 

revealed a significant relationship between muscle strengthening recommendation and 

residential status, χ2 (1) = 13.93, p < .001, Cramer’s V = .04; however, this relationship 

did not meet the .09 threshold for appropriate effect size. A greater proportion of 

participants who lived on campus met the muscle strengthening recommendation 

(53.9%), while a greater proportion of participants who lived in private residences did not 

meet the muscle strengthening recommendation (55.8%). These bivariate tests suggest 

H3 is false: Participants who lived on campus had significantly higher levels of strength 

exercise than did participants who lived in private residences. However, because of low 

effect size, these results should be interpreted with some caution. 
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Table 12 

Frequencies and Percentages for Muscle Strengthening Recommendation and Means and 
Standard Deviations for Strength Training Both by College Housing 
________________________________________________________________________ 

  
Housing type 

   

  

Private 
residence 

 

College 
housing 

   Variable n %   n % χ² p   

            Muscle strengthening 
recommendation 

       

13.93 < .001 

 

 

Did not meet 
recommendation 4,360  55.8  176  46.1 

   

 

Did meet 
recommendation 3,454  44.2  206  53.9 

   
            Variable n M   SD   Mdn U p (U)   

            Strength training 
frequency per week 

       

1,325,973.00 < .001 

 
 

Private residence 7,814 
 

1.58 
 

1.55 
 

1.0 
   

 
College housing 382 

 
1.89 

 
1.56 

 
2.0 

   ________________________________________________________________________ 
Note.  Muscle strengthening recommendation χ2 (1) = 13.93, p < .001. 
 

H4 states that college students who lived on campus did not have different levels 

of sugar sweetened beverage consumption than did students who lived off campus. 

Crosstab analyses using Pearson’s chi-square and Cramer’s V tests were conducted to 

examine the relationships between sugary drinks per day and residential status (see Table 

13). The relationship between sugary drink consumption and residential status was not 

significant, χ2 (1) = 1.00, p = .317, Cramer’s V = .03. This bivariate test suggests that H4 

is true: Participants who lived on campus did not significantly differ regarding levels of 
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sugar sweetened beverage consumption than did participants who lived in private 

residences. 

Table 13 

Means and Standard Deviations for Sugary Drinks per Day by College Housing 
________________________________________________________________________ 

  
Housing type 

   
  

Private residence 
 

College housing 
   Variable n %   n % χ² p   

            Sugary drinks per day 
       

1.00 .317 
 

 
Less than 1 drink 1,055 

 
68.8 

 
35 

 
62.5 

   
 

1 or more drinks 478 
 

31.2 
 

21 
 

37.5 
   ________________________________________________________________________ 

Note.  College Housing χ2 (1) = 1.00, p < .317. 
 

H5 states that college students who lived on campus did not have different levels 

of stress about having enough money to buy nutritious meals than did students who lived 

off campus. An ANOVA was conducted to determine if residential status differed on 

frequency of stress about money for meals (see Table 14). The results revealed that there 

was no significant effect of residential status on frequency of stress about money for 

meals, F (1, 1035) = .405, p < .525, η2
p = .000. This bivariate test suggests that H5 is 

true: Participants who lived on campus did not significantly differ regarding levels of 

stress about having enough money to buy nutritious meals than did participants who lived 

in private residences. 
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Table 14 

Means and Standard Deviations for Frequency of Stress About Money for Meals by 
College Housing 
________________________________________________________________________ 

Variable n M   SD F p   

          Frequency of stress about money for meals 
     

.41 .525 
 

 
Private residence 991 

 
1.77 

 
1.00 

   
 

College housing 46 
 

1.67 
 

1.03 
   ________________________________________________________________________ 

 
H6 states that residential status was neither predictive nor protective of weight 

status (i.e., BMI) after controlling for other descriptive variables. A multiple regression 

was conducted to predict BMI with outliers removed using independent variables that 

were found relevant based on bivariate testing. The predictors included residential status, 

gender, income, ethnicity, age, and days of poor physical health. The overall model was 

significant, F (9, 6890) = 86.83, p < .001, and accounted for 10.2% of the variance.   

The results indicated that gender, income, being White, being Black, being Asian, 

age, and days of poor health were significant predictors of BMI among participants (see 

Table 15). Residential status was a marginally significant predictor of BMI. Being 

Hispanic was not a significant predictor of BMI among participants. Living on campus 

was associated with a decrease in BMI, Beta = -.023, p = .052. Being female was 

associated with a decrease in BMI, Beta = -.081, p < .001. Having a higher income was 

associated with a decrease in BMI, Beta = -.053, p < .001. Being White was associated 

with a decrease in BMI, Beta = -.099, p < .001, relative to the base category Other. Being 
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Black was associated with an increase in BMI, Beta = -.069, p < .001, relative to the base 

category Other. Being Asian was associated with a decrease in BMI, Beta = -.157, p < 

.001, relative to the base category Other. Being older was associated with an increase in 

BMI, Beta = .234, p < .001. Having more days of poor health was associated with an 

increase in BMI, Beta = .031, p = .006. This multiple regression analysis suggests that H6 

is false: Residential status was marginally predictive of weight status after controlling for 

other factors. However, because of low effect size, these results should be interpreted 

with some caution. 

Table 15 

Summary of Multiple Regression Analysis for Predicting BMI 
 

 
Unstandardized 

    Variable B   SE Beta t p   

        Housing type -.022 
 

.01 -.023 1.94 .052 
         Gender -.033 

 
.01 -.081 7.02 < .001 

         Income -.004 
 

.00 -.053 4.59 < .001 
         White participants -.042 

 
.01 -.099 4.38 < .001 

         Black participants .045 
 

.01 .069 3.94 < .001 
         Hispanic participants -.014 

 
.01 -.022 1.22 .222 

         Asian participants -.128 
 

.01 -.157 10.04 < .001 
         Age .059 

 
.00 .234 20.00 < .001 

         Days of poor physical health .014 
 

.01 .031 2.74 .006 
 Note.  F (9, 6899) = 86.83, p < .001, R2 = .102. 

 
H7 states that residential status was neither predictive nor protective of aerobic 

exercise after controlling for other descriptive variables. A multiple regression was 
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conducted to predict minutes of aerobic exercise per week (natural log transformed) 

based on the available independent variables. The predictors included residential status, 

gender, income, ethnicity, age, and days of poor physical health. The overall model was 

significant, F (9, 6216) = 23.81, p < .001, and accounted for 3% of the variance. The 

results indicated that gender, income, ethnicity, age, and days of poor physical health 

were significant predictors of minutes of aerobic exercise per week among participants 

(see Table 16). Residential status and being White were not significant predictors of 

minutes of aerobic exercise per week (natural log transformed) among participants. Being 

female was associated with a decrease in minutes of aerobic exercise per week (natural 

log transformed), Beta = -.055, p < .001. Having higher income was associated with an 

increase in minutes of aerobic exercise per week (natural log transformed), Beta = -.060, 

p < .001. Being Black was associated with a decrease in minutes of aerobic exercise per 

week (natural log transformed), Beta = -.070, p < .001. Being Hispanic was associated 

with a decrease in minutes of aerobic exercise per week (natural log transformed), Beta = 

-.057, p = .004. Being Asian was associated with a decrease in minutes of aerobic 

exercise per week (natural log transformed), Beta = -.052, p = .002. Having more days of 

poor health was associated with a decrease in minutes of aerobic exercise per week 

(natural log transformed), Beta = -.035, p = .005. Being older was associated with a 

decrease in minutes of aerobic exercise per week (natural log transformed), Beta = -.112, 

p < .001. This multiple regression analysis suggests that H7 is true: Residential status was 

not predictive of minutes of aerobic exercise per week after controlling for other factors. 
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Table 16 

Summary of Multiple Regression Analysis for Predicting Minutes of Aerobic Exercise per 
Week 
 

 
Unstandardized 

    Variable B   SE Beta t p   

        Housing type .153 
 

.13 .015 1.20 .229 
         Gender -.228 

 
.05 -.055 4.32 < .001 

         Income .051 
 

.01 .060 4.78 < .001 
         White participants .000 

 
.10 .000 .00 .997 

         Black participants -.473 
 

.13 -.070 3.73 < .001 
         Hispanic participants -.350 

 
.12 -.057 2.88 .004 

         Asian participants -.435 
 

.14 -.052 3.09 .002 
         Age -.288 

 
.03 -.112 8.73 < .001 

         Days of poor physical health -.155 
 

.06 -.035 2.81 .005 
 ________________________________________________________________________ 

Note.  F (9, 6216) = 98.14, p < .001, R2 = .033. 
 

H8 states that residential status was neither predictive nor protective of strength 

training after controlling for other descriptive variables. A multiple regression was 

conducted to predict strength training frequency per week based on the available 

independent variables. The predictors included residential status, gender, income, 

ethnicity, age, and days of poor physical health. The overall model was significant, F (9, 

6596) = 54.62, p < .001, and accounted for 6.9% of the variance. The results indicated 

that residential status, gender, income, age, and days of poor health were significant 

predictors of strength training frequency per week among participants (see Table 17). 
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Ethnicity was not significant predictors of strength training frequency per week among 

participants.  Living off campus was associated with a decrease in strength training 

frequency per week, Beta = .025, p = .035. Being female was associated with a decrease 

in strength training frequency per week, Beta = -.179, p < .001. Being of higher income 

was associated with an increase in strength training frequency per week, Beta = .074, p < 

.001. Being older was associated with a decrease in strength training frequency per week, 

Beta = -.142, p < .001. This multiple regression analysis suggests H8 is false: Residential 

status was predictive of minutes of strength training after controlling for other factors. 

However, because of low effect size, these results should be interpreted with some 

caution. 

Table 17 

Summary of Multiple Regression Analysis for Predicting Strength Training 
 

 
Unstandardized 

    Variable B   SE Beta t p   
        Housing type .193 

 
.09 .025 2.11 .035 

         Gender -.563 
 

.04 -.179 14.86 < .001 
         Income .047 

 
.01 .074 6.17 < .001 

         White participants -.032 
 

.08 -.010 .42 .673 
         Black participants -.077 

 
.09 -.015 .84 .400 

         Hispanic participants -.029 
 

.09 -.006 .33 .745 
         Asian participants -.197 

 
.10 -.032 1.94 .052 

         Age -.274 
 

.02 -.142 11.67 < .001 
         Days of poor physical health -.125 

 
.04 -.038 3.18 .001 

 ________________________________________________________________________ 
Note.  F (9, 6596) = 54.62, p < .001, R2 = .069. 
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H9 states that residential status was neither predictive nor protective of sweetened 

beverage consumption after controlling for other descriptive variables. A logistic 

regression analysis was conducted to predict if a participant consumed less than one 

sugary drink per day or more than one sugary drink per day (see Table 18). Overall, the 

model was significant, χ2 (9) = 44.66, p < .001, Nagelkerke R2 = .049. Of the predictor 

variables, being female was a significant predictor, p =.006, and had an odds ratio of 

.704, indicating that female participants were less likely than were male participants to 

drink one or more sweetened beverages a day. In addition, being White was a significant 

predictor, p =.010, and had an odds ratio of .502, indicating that participants who were 

White were less likely than were the base category Other to drink one or more sweetened 

beverages a day. None of the remaining predictors (i.e., residential status, income, age, 

other ethnicities, and days of poor physical health) were significant predictors of sugary 

beverage consumption. This multiple regression analysis suggests that H9 is true: 

Residential status was not predictive of sweetened beverage consumption after 

controlling for other factors. 
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Table 18 

Summary of Logistic Regression Analysis for Predicting Sugary Drinks per Day 
________________________________________________________________________ 

Variable B SE Wald OR p   
Housing type .142 .37 .15 1.153 .701 

 Gender -.351 .13 7.51 .704 .006 

 Income -.050 .03 3.73 .951 .053 

 White participantsa -.654 .25 6.67 .520 .010 

 Black participantsa .148 .28 .28 1.160 .600 

 Hispanic participantsa -.639 .37 3.03 .528 .082 

 Asian participantsa -.509 .37 1.90 .601 .168 

 Age -.145 .08 3.56 .865 .059 

 Days of poor physical health -.075 .14 .31 .927 .576 

 ________________________________________________________________________ 
Note.  Reference category for college housing is private residence.  Reference category 
for gender is male.  Reference category for days of poor physical health is no days of 
poor physical health. χ2 (9) = 44.66, p < .001, Cox and Snell’s R2 = .034. Nagelkerke R2 = 
.049. aCompared to Other. 
 
 
 

H10 states that residential status was neither predictive nor protective of 

economic stress of buying nutritious meals after controlling for other descriptive 

variables. A negative binomial regression analysis was conducted to predict frequency of 

stress about money for meals (see Table 19). Overall, the model was significant, χ2 (9) = 

17.60, p = .04. Only income was a significant predictor of stress about money for meals, 

p =.001. None of the other predictor variables were significant predictors of frequency of 

stress about money for meals. This multiple regression analysis suggests that H10 is true: 
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Residential status was not predictive of frequency of stress about money for meals after 

controlling for other factors. 

Table 19 

Summary of Negative Binomial Regression Analysis for Predicting Frequency of Stress 
About Money for Meals 
________________________________________________________________________ 

      
    95% CI 

 Variable B SE OR p   LL UL   
Housing type -.003 .23 .997 .990 

 

.637 1.560 

 White participantsa .056 .17 1.058 .739 

 

.760 1.474 

 Black participantsa -.332 .21 .717 .120 

 

.472 1.091 

 Hispanic participantsa -.009 .13 .991 .946 

 

.775 1.269 

 Asian participantsa -.047 .12 .954 .699 

 

.753 1.210 

 Gender .067 .09 1.069 .453 

 

.898 1.273 

 Days of poor physical health .111 .09 1.118 .230 

 

.932 1.341 

 Income -.060 .02 .942 .001 

 

.909 .977 

 Age .040 .05 1.041 .440 

 

.940 1.154 

 ________________________________________________________________________ 
Note.  Reference category for college housing is private residence.  Reference category 
for gender is male.  Reference category for days of poor physical health is no days of 
poor physical health. Likelihood Ratio χ2 (9) = 17.60, p < .040 
aCompared to Other. 
 

Summary of Findings 

 Collecting and analyzing data from a large, nationally representative sample 

allowed answers to the research questions to be generalized which has been a limitation 

in previous studies. Findings revealed statistically significant differences between college 

students who live on and off campus for BMI, minutes of weekly aerobic exercise, and 
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amount of strength exercise. College students who lived on and off campus did not have 

statistically significant differences in sugar-sweetened beverage consumption or stress 

about money for purchasing nutritious meals. Multiple regression models suggest that 

residential status is not predictive of BMI, aerobic exercise, strength exercise, sugar-

sweetened beverage consumption, or stress about having enough money to purchase 

nutritious meals. In the following chapter, a discussion of the results will include 

important implications for health educators and recommendations for future research. 

The focus will be on planning and implementing programs and institutional changes to 

reduce obesity among young adults through target specific strategies. 
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CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS 

 While other studies have found similar results on a smaller scale and with more 

homogenous groups of college students from one to three universities, this study utilized 

a larger, more heterogeneous college student sample from across the United States.  This 

was accomplished through a secondary analysis conducted by analyzing data from the 

Centers for Disease Control and Prevention’s 2013 Behavioral Risk Factor Surveillance 

System online data set. This chapter includes a brief summary of the study design, 

conclusions regarding the null hypotheses, a discussion on the importance of the findings 

and their implications, as well as recommendations for future research. 

Summary 

This study aimed to identify whether the residential status of college students was 

a significant factor in regards to BMI status and obesity-related behaviors including 

aerobic activity, strength activity, sugar-sweetened beverage consumption, and stress 

about purchasing nutritious meals. The main purpose of this study was to identify any 

predictive factors for obesity and obesity-related behaviors among a large sample of 

college students in the United States. Data for the 2013 BRFSS Questionnaire were 

collected via landline or cellular phone interviews in either English or Spanish only. 

Random Digit Dialing was used on both landline and cellular phone numbers to 

determine which phone numbers were called. While disproportionate sampling was used 
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on landlines, each cellular phone number had an equal chance of being called. Random 

sampling was used to choose an adult in the household from all eligible adults. The 2013 

data set included 491,773 interviews. This secondary analysis narrowed the criteria to 

include only college students who lived either on campus or in off campus housing which 

they rented or owned, who were not pregnant, and who were not limited in any way due 

to physical, mental, or emotional problems. The final sample size totaled 8,967. The data 

analyses included frequencies, percentages, means, standard deviations, cross tabulation 

Chi-square , Mann-Whitney (U) and Kruskal-Wallace post hoc tests, Independent 

samples t-tests, one-way ANOVAs, Pearson’s and Spearman’s correlations, multiple 

logistic regression, and ordinal logistic regression. 

Conclusions 

Null H01:  There will be no statistically significant difference in weight status (BMI) 

between college students who live on and college students who live off campus.  

Null hypothesis one was rejected because the one-way ANOVA analysis revealed 

statistically significant differences in the mean BMI of college students who lived on and 

off campus. College students who lived on campus had significantly lower BMI 

compared to college students who lived off campus with (p= .000) and without (p= .000) 

outliers removed. 

Null H02:  There will be no statistically significant difference in achieving the 

recommended amount of aerobic exercise between college students who live on and 

college students who live off campus.  



89 
 

Null hypothesis two was rejected because the one-way ANOVA and crosstabs 

Chi square analyses revealed statistically significant differences in aerobic activity 

between college students who lived on and off campus. College students who lived on 

campus had significantly more minutes of aerobic activity compared to those who lived 

off campus (p= .005). In addition, college students who lived on campus were 

significantly more likely to meet the recommended 150 minutes of aerobic activity per 

week compared to those who lived off campus (p< .05).  

Null H03:  There will be no statistically significant difference in achieving the 

recommended amount of strength exercise between college students who live on and 

college students who live off campus.  

Null hypothesis three was rejected because the Mann-Whitney (U) and crosstabs 

Chi square analyses revealed statistically significant differences in strength exercise 

between college students who lived on and off campus. College students who lived on 

campus had significantly more days of strength training compared to those who lived off 

campus (p=.000). College students who lived on campus were more likely to meet the 

recommended 2 days of strength training per week compared to those who lived off 

campus (p=.000). 

Null H04:  There will be no statistically significant difference in sugar sweetened 

beverage consumption between college students who live on and college students who 

live off campus.  
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Null hypothesis four failed to be rejected because the crosstabs Chi square 

analysis did not reveal a statistically significant difference (p>.05) for sugar sweetened 

beverage consumption of less than one per day between college students who lived on 

and off campus. 

Null H05:  There will be no statistically significant difference in feelings of stress about 

having enough money to buy nutritious meals between college students who live on and 

college students who live off campus. 

Null hypothesis five failed to be rejected because the one-way ANOVA did not 

reveal a statistically significant difference (p>.05) in feelings of stress about having 

enough money to buy nutritious meals between college students who lived on and off 

campus. 

Null H06:  After controlling for other descriptive variables, residential status will be 

neither predictive nor protective of weight status (BMI). 

Null hypothesis six was rejected without outliers removed (p=.049), but failed to 

be rejected with outliers removed (p= .052) as college students who lived on campus had 

a lower, but not significantly different, BMI compared to students who lived off campus. 

While the overall model was significant, multiple regression analysis suggests that 

residential status may be a predictive factor of BMI. 

Null H07:  After controlling for other descriptive variables, residential status will be 

neither predictive nor protective of aerobic exercise. 
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Hypothesis seven failed to be rejected (p>.05) as minutes of aerobic exercise per 

week was not significantly different between college students who live on and off 

campus. While the overall model was significant, multiple regression analysis suggests 

that residential status is not a predictive factor of weekly minutes of aerobic activity. 

Null H08:  After controlling for other descriptive variables, residential status will be 

neither predictive nor protective of strength exercise.  

Null hypothesis eight was marginally rejected (p=.035) as students who lived on 

campus had higher levels of strength exercise compared to students who lived off 

campus, however, the effect size was not significant.  While the overall model was 

significant, multiple regression analysis suggests that residential status may be a 

predictive factor of strength training. 

Null H09:  After controlling for other descriptive variables, residential status will be 

neither predictive nor protective of sugar sweetened beverage consumption.  

Hypothesis nine failed to be rejected (p>.05) as sugar-sweetened beverage 

consumption was not significantly different between college students who lived on and 

off campus. While the overall model was significant, multiple regression analysis 

suggests that residential status is not a predictive factor of sugar-sweetened beverage 

consumption. 

Null H010:  After controlling for other descriptive variables, residential status will be 

neither predictive nor protective of economic stress of buying nutritious meals.  
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Null hypothesis ten failed to be rejected (p>.05) as stress of buying nutritious 

meals was not significantly different between college students who lived on and off 

campus. While the overall model was significant, multiple regression analysis suggests 

that residential status is not a predictive factor of economic stress for purchasing 

nutritious meals. 

Table 20 

Null Hypothesis Summary: Rejected or Failed to Reject 

Null Hypotheses Rejected or Failed Rejected 
Between college students who live on and off campus, 
there will be no statistically significant difference in: 

 

 
1. Weight status (BMI) 

 
Rejected 

 
2. Aerobic Exercise 

 
Rejected 

 
3. Strength Exercise 

 
Rejected 

 
4. Sugar-sweetened Beverage Consumption 

 
Failed to Reject 

 
5. Stress for Purchasing Nutritious Meals 

 
Failed to Reject 

 
After controlling for descriptive variables, residential 
status will be neither predictive nor protective of: 

 

 
6. Weight Status (BMI) 

 
Marginally Rejected 

 
7. Aerobic Exercise 

 
Failed to Reject 

 
8. Strength Exercise 

 
Marginally Rejected 

 
9. Sugar-sweetened Beverage Consumption 

 
Failed to Reject 

 
10. Stress for Purchasing Nutritious Meals 

 
Failed to Reject 
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Discussion and Implications 

Weight Status 

 Weight status, as measured by BMI, was significantly lower for college students 

who lived on campus according to one-way ANOVA results. These findings are 

consistent with Brunt and Rhee’s findings (2008) which utilized a univariate generalized 

linear model. However, in the current study, after controlling for other descriptive factors 

in the regression model, residential status did not account for the variance. The sample of 

students living off campus in the Brunt and Rhee study were significantly older 

(F(2,582)=48.33, p<0.0001) compared to the sample of students living on campus. In the 

current study, the largest percentage of 18 to 24 year olds lived in college housing while 

the largest percentage of all other age categories lived in private residence off campus. It 

has been well documented that, as age increases, BMI increases with greatest increases 

during young adulthood (Gropper et al., 2011; Gropper, Simmons, Connell & Ulrich, 

2012a; Ogden et al., 2012; Racette, Deusinger, Strube, Highstein, & Deusinger, 2005). 

The current study also found significantly lower BMIs for younger participants when 

compared to older participants.  

Students of the “non-traditional” age range, 25-34, which is more common among 

commuting students, had lower income than all other age categories. The majority of the 

highest household income bracket ($75,000 and above) was made up of 18-24 year olds, 

or traditional age students. Students living on campus are primarily of the traditional age 

group. Those who never stressed about money for nutritious food had the highest average 
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level of income. Brunt and Rhee’s (2008) study found participants who lived on campus 

were significantly younger, and ate more fruits and vegetables when compared to 

students who lived off campus. A possible reason for this could be that students who 

lived on campus were in close proximity to dining halls which provided access to fruits 

and vegetables. In addition, students living on campus often purchase prepaid dining 

cards which encourages consumption of food from on campus food venues that are 

healthier than fast food venues commuter students may pass on their way to campus.  

Although a majority of the highest income bracket was comprised of students living on 

campus, they also comprised a large percentage of the lowest income bracket. Some 

students may not have included their parental income because of confusion regarding the 

term “household income” even if supported by parents. If this was not the case, and on 

campus students were truly stratified based on income, their age may have had a 

protective effect on income-related inequality for obesity. An interesting study out of 

England studied the socioeconomic gradient in health among adolescents, termed 

“equalization hypothesis”, and revealed that, for obesity, income-related inequality was 

lower among late adolescents (16-19 year) and young adults (20-24 years) compared to 

children and young adolescent (under 15 years) and  mid- and late-adults (25-44 and 45-

64 years) (Vallejo-Torres, Hale, Morris, & Viner, 2014). For the current study, this could 

mean that students living on campus, who are significantly younger than students living 

off campus, are at a socioeconomic equalization stage for obesity.  Health educators in 

the United States should confirm whether the equalization hypothesis for obesity is 
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applicable to Americans and which age groups, if any, experience higher income-related 

inequality for obesity.  

Although not specifically a part of this study, employment status and number of 

hours worked are two considerations for student BMI status. While the percentage of 

students living on and off campus are employed at nearly the same rate (80-85%), 

students who commuted were more likely to work more than 21 hours compared to 

students who lived on campus (Newbold, Mehta, & Forbus, 2011). In addition, according 

to the National Survey of Student Engagement (NSSE) conducted in Massachusetts, 

commuter students were significantly more likely to work 31 hours or more (24%) 

compared to students living on campus (1%) who were more likely to be engaged in 

school activities such as sports, clubs, and other extracurricular activities which could 

include obesity reducing programs (Massachusetts, 2009). Overall, commuting, 

especially when one is juggling multiple life roles, reduces the amount of time one has to 

do other activities, including exercise and preparing a nutritious meal. 

Studying the specific behaviors of students who live off campus can provide 

important information to health educators. As previously mentioned, a commuting time 

of 16 minutes or more was shown to increase the likelihood of overweight by 64% 

compared to those who commuted 15 minutes or less (Moczulski et al., 2007). In 

addition, the greater commute time was highly correlated with fast food consumption and 

reduced physical activity, both of which can lead to an increased BMI. Pelletier and 

Laska (2013) studied the food and beverage purchasing habits of college students living 
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off campus and found those who were enrolled full-time, attended a 4-year college, and 

were female were more likely to bring food and beverages from home which was 

independently associated with lower fat and added sugar (p<.01), higher intake of dairy, 

fruits and vegetables, calcium, and fiber (p<.001), and great frequency of breakfast  

consumption (p<.001) compared to purchasing fast food and food on campus. 

Aerobic and Strength Exercise 

 Aerobic and strength exercise was higher for college students who lived on 

campus compared to those who lived off campus according to one-way ANOVA results. 

In addition, the current study found college students who lived on campus were more 

likely to meet the aerobic exercise recommendation and the strength exercise 

recommendation. These results are consistent with previous studies which found students 

living off campus engaged in 21% fewer days of 30 minutes or more of daily exercise 

compared to students living on campus (Small, Bailey-Davis, Morgan, & Maggs, 2013). 

The results are also consistent with Ajibade’s (2011) study which found increased 

moderate physical activity among Black women in college who lived on campus 

compared to Black women who lived off campus. In the current study, preliminary 

analysis revealed younger participants had more aerobic exercise than older participants 

and White participants had more than Black, Hispanic, and Asian participants. In 

addition, male participants did more strength training and aerobic exercise compared to 

female participants. 
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Many college campuses have exercise facilities for student use without extra 

charge other than what is already paid by student fees. Students who live on campus have 

an environmental advantage as they live in closer proximity to these facilities compared 

to those who live off campus. Studies have shown that even among students who lived on 

campus, those who lived in dormitories closer to a campus workout facility reported more 

frequent exercise compared to those who lived in dormitories further away from the 

campus workout facility (Kapinos, Yakusheva, & Eisenburg, 2014). Therefore, not only 

does access to a free workout facility matter, but the convenience of the gym’s location 

plays a role in how often college students exercise The Health Belief Model (Hochbaum, 

1958) suggests behavior is influenced by cues to action. Cues to action can include 

events, people, or things that serve as reminders and encourage behavior change. The 

gym itself, the people exercising around the gym and the posters advertising activities 

which include physical activity may serve as cues to action for college students who live 

nearby. These cues to action may be responsible for increased physical activity among 

college students who live on campus. 

Sugar-sweetened Beverage Consumption 

 Neither the univariate nor the multiple regression analyses showed an effect of 

residential status on sugar-sweetened beverage consumption. These findings were 

consistent with Brunt and Rhee’s (2008) findings in which students living on (48.6%) and 

off (50.3%) campus did not have statistically significant differences in regular soft drink 

consumption. In the current study, multiple regression analysis showed a relationship 
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between sugar-sweetened beverage consumption and gender. Females were less likely 

than males to drink one or more sugar-sweetened beverages a day. In comparison, studies 

by Laska et al. (2011), Nanney et al. (2015), and West et al. (2006) revealed lower 

consumption of soda by female college students compared to male college students.  

In the current study, sugar-sweetened beverage consumption was also related to 

race. White participants were less likely than participants of other races to drink one or 

more sugar-sweetened beverages a day. In addition, Hispanic participants who identified 

as White were less likely than Black participants to drink one or more sugar sweetened 

beverages per day. This supports previous research (West et al., 2006) in which Black 

college students reported higher sugared beverage intake compared to White college 

students. Although soda was the most common sugar-sweetened beverage reported, for 

Black college students, sugar-sweetened fruit juice was the primary source. Cultural 

preferences and concerns seem to play a role in decisions about beverage consumption. A 

qualitative study of college students (45% White, 42% Black) found that taste (93%) was 

the most cited factor in beverage choice, followed by price (52%), and calories (27%) 

(Block, Gilman, Linakis, & Goldman, 2013). However, racial differences were noted in 

responses. While 60% of White students cited calorie content as a factor in their beverage 

choices, 0% of Black students reported the same.  

Income was also found to have an effect on sugar-sweetened beverage intake. 

Those who drank less than one sugar-sweetened beverage per day typically had higher 

income compared to those who drank more than one per day. Those with higher income 
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may be more willing to pay for water when it is equal in price or more expensive than a 

sugar-sweetened beverage compared to those with lower income. In separate studies, 

Laska et al. (2011) and Nelson et al. (2009) found that students attending 2-year 

community or technical colleges had significantly higher consumption of soft drinks 

compared to 4-year college students even when adjusting for sociodemographics and 

living arrangements. This suggests that some other factor, perhaps socioeconomic status 

which was not explicitly tested, could have accounted for differences.  Health educators 

should target 2-year and low income college students when planning interventions aimed 

at reducing sugar-sweetened beverage consumption.  

Stress for Purchasing Nutritious Meals 

 Neither the univariate nor the multiple regression analysis showed a relationship 

between residential status and stress about having enough money to purchase nutritious 

meals. Those who never stressed about money for nutritious food had the highest average 

level of income and were likely to be either younger than 25 or older than 54. Participants 

who were 25-34 years old were more likely than any other age group to sometimes stress 

about money for nutritious meals. Participants in this age group also had the lowest 

income and were more likely to live off campus. Students in this age group should be 

targeted for stress management since studies have shown poor stress management and 

high perceived stress to be associated with physical inactivity, low fruit and vegetable 

consumption, infrequent breakfast consumption, fast food consumption, unhealthy weight 

control behaviors, and body dissatisfaction (Nelson, Lust, Story, & Ehlinger, 2008). 



100 
 

Limitations 

 One of the limitations of this study is that it was a cross-sectional study and 

therefore cannot prove causality. Another limitation of the study is that while dependent 

variables such as BMI, aerobic exercise, and physical exercise were part of the Standard 

Core Questions and asked by every state, other dependent variables were not. Sugar-

sweetened beverage questions were part of Optional Module 5 and only asked by 14 

states. In addition, stress for purchasing nutritious meals was part of Optional Module 19 

and only asked by 11 states. Therefore, one may be less confident in generalizing the 

results for these two variables. Only those who owned a phone were able to participate in 

the survey and the survey was only available in English and Spanish. Answers to survey 

questions were self-reported and subject to recall and social-desirability bias. Population-

level bias in self-reported weight and height tends to be larger in telephone interviews 

such as BRFSS than in-person interviews such as NHANES (Ezzati, Martin, Skjold, 

Hoorn, & Murray, 2006). Women tend to underestimate weight while men overestimate 

height (Ezzati et al., 2006). According to Toriano et al. (2008) physical activity tends to 

be substantially lower using objective measures compared to self-report.  

Recommendations 

The following Healthy Campus 2020 objectives are relevant to this study and 

important for reducing obesity and obesity-related disease among college students. 

Health educators should consider how campus interventions could make an impact in 

achieving the Healthy Campus 2020 goals (American College Health Association, 2012). 



101 
 

• ECBP-7.9 is to increase the proportion of students who report receiving 

information on nutrition from their institution with a ten percent improvement 

from 52.4% to 57.6%.  

• ECBP-7.10 is to increase the proportion of students who report receiving 

information on physical activity from their institution with a ten percent 

improvement from 56.9% to 62.6%. 

• NWS-8 is to increase the proportion of students who are a healthy weight with a 

ten percent improvement from 61.6% to 67.8%.  

• NWS-9 is to reduce the proportion of students who are obese with a ten percent 

improvement from 11.6% to 10.4%.  

• NWS-14/15 is to increase the proportion of students who report eating five or 

more servings of fruits and vegetables per day with a ten percent improvement 

from 6.0% to 6.6%. 

• PA-2.1 is to increase the proportion of students who report meeting current 

federal guidelines for aerobic physical activity with a ten percent improvement 

from 48.7% to 53.5%. 

• PA-2.2 is to increase the proportion of students who report meeting current 

federal guidelines for muscle-strengthening activity with a ten percent 

improvement from 37.6% to 41.4%. 
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Based on findings from this study, findings from other relevant studies, Healthy Campus 

2020 goals, and appropriate theoretical concepts and models as described in chapter two, 

the following recommendations are proposed for health educators. 

Health Education 

For the health educator, innovative programming which focuses on commuter and 

“non-traditional” age students is imperative for the theoretical concept of Mattering and 

the Transition Theory. The health educator should understand the sub-group specific 

behaviors and barriers for each health behavior and plan accordingly. The principles of 

andragogy (Knowles, 1980; Knowles, 1984; Knowles, 1990) should be the basis for 

programs which focus on increasing knowledge and skills. Topics such as meal planning, 

on campus eating, eating on a budget, incorporating physical activity, and work-school-

life balance could help all students, but are especially important for commuter students. 

Health educators can use the Mattering Scale developed by Schlossberg, Lynch, and 

Chickering (1989) to determine the extent to which programing makes commuter 

students feel a sense of belonging, acceptance, and as though others are generally 

concerned about their needs. These programs could serve to help college student 

understand that this transitional life event, that is being a college student, will require a 

change in relationships, routines, and roles.   

While building students’ knowledge and skills is important, utilizing the natural 

environment and creating a supportive built environment is essential for promoting 

behavior change according to the Physical Model. Colleges should work with their on 
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campus vendors to provide healthy, affordable, “on-the-go” meals for students. For 

example, a cost-effective strategy could include vendors providing a daily special which 

meets the needs of the student who wants to enjoy a healthy meal. In addition to 

providing students with healthy breakfast and lunch meals they can eat on campus, 

vendors may be able to provide take home dinner packages that students can order and 

pick up before heading home. Health educators working with vendors and dieticians 

could meal plan for students who may need dinners which include meals for children. 

Utilizing daily specials or pre-ordering, could keep cost minimal. Some colleges may 

qualify for grants which could help off-set the cost for students who qualify.  

Increasing access to workout facilities especially among commuter and “non-

traditional” age students through creative partnerships and institutional design should be 

considered to increase physical activity. Partnerships between institutions which allow 

students from one institution to utilize the workout facilities of another institution could 

prove beneficial for students who live off campus, but closer to another institution. As 

increased commute time is associated with increased likelihood of eating in one’s 

vehicle, which is highly correlated with reduced physical activity (Moczulski et al., 

2007), when given the opportunity, institutions should consider reducing commute time 

for commuter students, especially those who are “non-traditional” students. For example, 

offering family housing on or near campus that reduces commute time to less than fifteen 

minutes could increase physical activity and healthier eating among commuter students.  

These types of efforts aimed at increasing physical activity are comprehensive and large-
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scale in nature which requires making health an institutional priority as is the focus of the 

Organizational Model. 

Campus financial aid and student employment departments could recruit 

commuter students who are eligible for work-study and student assistant positions and 

encourage them to apply for employment opportunities available on campus. Students 

who work on campus spend less time commuting compared to students who work off 

campus and must commute between work, school, and home. Students who work on 

campus are also more likely to participate in on campus activities, which may make them 

more likely to participate in health education programming. In addition, working on 

campus helps students build relationships with campus staff further enhancing a sense of 

belonging and how they experience their environment- important aspects of Mattering 

and the Perceptual Model, respectively.  

As price of beverages play an important role in consumption habits (Block et al., 

2013; Wada, Han, & Powell, 2015), water bottle refill stations placed around campus 

could provide incentive for students to bring and refill water bottles instead of purchasing 

sodas or other sugar-sweetened beverages. Programs aimed at reducing sugar-sweetened 

beverage consumption among college students should consider gender and racial 

differences and plan interventions appropriately. For example, males are more likely to 

consume one or more sugar-sweetened beverages compared to females. In addition, 

Black college students are more likely to drink sugar-sweetened beverages such as fruit 

juice which, although high in calories, was considered healthy by the students because of 
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perceived health benefits from drinking fruit. White college students are more likely to 

drink soda as their primary source of sugar-sweetened beverage. Black college students 

reported diabetes as a personal health concern because of family experience with the 

disease (Block et al., 2013). Health educators can use this information to strategically 

plan interventions based on groups who are most at risk. Social media campaigns 

encouraging students to “think before you drink” could be used to send messages about 

the number of calories in sugar-sweetened beverages. Block et al. (2013) suggested 

comparing the number of calories in a beverage to a food item. This comparison may 

help college students understand the significance of caloric intake through beverages. 

Students in nutrition classes could participate in service learning with commuter students 

to encourage healthy beverage consumption. This could be done in conjunction with a 

social media campaign. Both of these recommendations are geared toward changing 

social norms around sugar sweetened beverage intake and build on the Human Aggregate 

Model which emphasizes reducing barriers created by social norms and demographic 

compositions. 

Future Research 

 As previously mentioned, nearly 80% of college students are commuter students. 

However, the majority of published studies focus on the minority of students who live on 

campus, usually at four-year universities. Further studies are needed to understand which 

factors contribute to the increased BMI and reduced physical activity among commuter 

students in order for health educators to plan interventions aimed at achieving the goals 
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of Healthy Campus 2020. In addition to four-year institutions, future studies should 

include community colleges, technical colleges, and non-degree seeking institutions 

which serve millions of young adults, most of whom commute to campus. The studies 

that exist often focus on college students from one or a few colleges in a specific 

geographical region. Larger scale studies are needed in order to generalize results. A 

qualitative study with commuter students may help fill the gap in information regarding 

barriers college students experience for behaviors which are important in maintaining a 

healthy weight status such as consuming nutritious foods and meeting physical activity 

recommendations. As results from this study have indicated, commuter students 

experience college in a way that puts them at increased risk for obesity. Future studies 

could utilize the Transition Theory in order to understand how the importance commuter 

students place on their role as student compared to their other life roles affects their 

health behaviors.  

Policy Strategies 

Studies which have examined the association between soda price and 

consumption suggest that tax increases or pricing soda higher than healthy drinks will 

reduce the prevalence of soda intake and lower caloric intake from soda for all age 

groups (Block et al., 2013; Wada, Han, & Powell, 2015). A qualitative study by Block et 

al. (2013) suggests a price difference of $1.00 may be enough to promote college students 

to purchase a healthier, less expensive drink even when they prefer to drink a sugar-

sweetened beverage. Colleges could benefit from restrictions placed on unhealthy food 
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and beverages. For example, primary and secondary schools in many parts of the United 

States have restricted the availability of certain high caloric, low nutrient consumables 

such as sodas and candy on their campuses in order to reduce childhood obesity.  In a 

study of the unintended consequences of banning water bottles in order to reduce their 

entrance into waste streams, researchers found sales and consumption of sugar-sweetened 

and other unhealthy beverages increased (Berman & Johnson, 2015). This study 

highlights the importance of environmental design, which is the focus of the Physical 

Model. Campuses have the potential to change unhealthy food and beverage consumption 

among college students by decreasing or eliminating their presence on campus. Policy 

changes such as these, which utilize the Organization Model, require extensive planning 

and support and may not be popular. However, they are promising steps towards reducing 

obesity and obesity-related disease among college students and should therefore not be 

dismissed. 

Conclusions 

 Young adulthood is often a transitional time in one’s life and is also a time of 

rapid weight gain, especially among college students in the United States. Subgroups 

such as commuter students and other “non-traditional” students, may be at increased risk 

for certain obesity-related health behaviors. Previous studies which have examined the 

role of residential status on these behaviors were limited because participants were 

selected from a limited number of universities and therefore, results could not be 

generalized. The purpose of this study was to examine differences in weight status, 
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aerobic exercise, strength exercise, sugar-sweetened beverage intake, and stress for 

purchasing nutritious meals between college students who lived on and off campus by 

utilizing a large, nationally representative sample. Results suggest that students who 

commute are at an increased risk for obesity. College campuses provide a unique 

platform where young adults can be reached. Health educators should continue to study 

commuter student health behaviors and plan specific interventions for this at risk group.  
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