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Abstract 

 

Obesity and Substance Use: 

Does Higher BMI Increase Risk? 

 

Whitney Jaye Lang, MSHealthEd 

The University of Texas at Austin, 2011 

SUPERVISOR: Keryn Pasch 

 

Emerging adulthood is a time of significant change where behaviors are adopted that can 

have significant long term effects on health. The most dramatic increases in weight are 

occurring among emerging adults, especially those with some college education. 

Emerging adults are also at an increased risk for substance use and abuse. The current 

study examined the relationship between BMI and substance use among college students. 

Participants included 703 undergraduate students at a large public U.S. university (M 

age=20.6, 58.7% Non-Hispanic White, 59.8% female). Students completed an online 

survey with items on substance use behaviors such as smoking, alcohol use, marijuana 

use, and binge drinking. Tobacco, alcohol, marijuana use, and binge drinking were 

assessed with one question asking students how many days over the past month they had 

used the specific substance (range 0-30 days). Binge drinking was assessed using one 

question: “Over the last two weeks, how many times have you had five or more drinks of 

alcohol at a sitting?” Responses ranged from 0 to 10 or more times. Substance use 

behaviors were coded to no use/any use in the past month. Body mass index was 

calculated through the student‟s self reported height and weight. BMI was significantly 

related to past month tobacco use with an odds ratio of 1.06 (95% CI: 1.01-1.12). 

Specifically, with every one unit increase in BMI, the odds of past month tobacco use 

increased by 6%. However, BMI was not significantly associated with past month alcohol 
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use, marijuana use, or binge drinking (p>.05). As BMI increases, college students‟ odds 

of using tobacco increase. This finding is particularly problematic given that weight gain 

is common among undergraduate students and cigarette use has been cited as a common 

weight management practice among this group as well. Future research should consider 

the role of BMI as a factor in decreasing tobacco use. 
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Chapter 1: Emerging Adulthood: Theory and Implications 

The Theory of Emerging Adulthood 

 In recent years, a new period of development has emerged that bridges the gap 

between adolescence and adulthood. This period, from the late teens to early twenties, 

has been identified by developmental psychologist Jeffery Jensen Arnett as “emerging 

adulthood” (Arnett, 1998a, 2000, 2004). Emerging adulthood is characterized as the third 

decade of life where there is relative independence from social roles and normative 

expectations (Arnett, 2000). It is during this period that individuals are likely to explore 

different directions in love, work and worldviews (Arnett, 2000). Emerging adults also 

tend to have a wider scope of possibilities and are much less likely to be contained by 

role requirements (Arnett, 2000; Salmela-Aro, Aunola, & Nurmi, 2007). This in turn 

provides more opportunity to look for different areas of achievement such as involvement 

in volunteer organizations like the Peace Corps or pursuing a higher educational degree.  

According to Arnett (2000), emerging adulthood is neither adolescence nor young 

adulthood, as it is theoretically and empirically distinct from each. Emerging adults are 

free from parental control but have not yet made commitments to achieve their adult 

status, such as full time employment, owning a home, or being financially independent 

(Arnett, 2004). For the emerging adult, there is much more demographic variability when 

compared to an adolescent or young adult (Arnett, 2000). For example, in adolescence 

individuals likely live at home with a parent or guardian while going to high school and, 

for some, also working while young adults tend to have already graduated college, 
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obtained full time employment, and are involved in serious relationships. Emerging 

adults on the other hand tend to have an unstable residential status because they are more 

likely to move frequently and are also likely to move in and back out of their parents‟ 

homes at least one time during this stage (Arnett, 2000; Goldschnieder & Goldschnieder, 

1994). Emerging adults also tend to enter into higher education, but in a non-linear way; 

many may combine school and work or will take time off of school incrementally for 

work or other endeavors (Arnett, 2000).  

Emerging adulthood differs subjectively from adolescence and young adulthood 

as well. Emerging adults tend to adhere to different criteria than their parents for the 

fulfillment of adult roles. They focus more on qualities of character, not normative 

demographic transitions, as criteria for the attainment of adulthood (Arnett, 1998). For 

example, whereas parents may choose norm compliance such as getting married and 

buying a home as the metric for attainment of adulthood (Nelson et al., 2007), the 

emerging adult may choose financial independence and being responsible for one‟s self 

(Arnett, 2000). Societal norms have changed in comparison to 20 or 30 years ago as well. 

The number of young people entering into higher education has increased from 7.4 

million in 1971 to 16.4 million in 2008 and this number is projected to reach 19 million 

by 2019 (Aud et al., 2010). Emerging adults are also waiting longer to get married and 

enter into parenthood. For example, from 1970 to 2000 the mean age of marriage 

increased from 21 to 25 for women from 23 to 27 for men (Arnett & Taber, 1994; U.S. 

Bureau of the Census, 2000). 
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While emerging adulthood can be viewed as an exciting time of identity 

exploration, it is also a time of uncertainty where supportive ties that were prevalent in 

adolescence begin to weaken and interpersonal influences change (Park, Mulye, Adams, 

Brindis, & Irwin, 2006; Nelson, Story, Larson, Neumark-Sztainer, & Lytle, 2008). It is 

also a time where some individuals begin adopting behaviors that if maintained, can have 

long term effects on their health (Nelson, Pasch, Lust, Story, & Ehlinger, 2009). For 

example, emerging adulthood is associated with significant increases in tobacco use, 

high-risk alcohol use, and illicit drug use (NSDUH, 2008; Fromme, Corbin, & Kruse, 

2008; Harris et al., 2006). College students also tend to be among the highest-risk 

subgroups of emerging adults with regard to binge drinking (Slutske, 2005; Substance 

Abuse and Mental Health Association [SAMHSA], 2010), impaired driving, (Chou et al., 

2005), multiple sexual partners (Fromme, Corbin, & Kruse, 2008), and misuse of 

prescription drugs (SAHMSA, 2010; McCabe, Knight, Teter, & Wechsler, 2005). 

Additionally, past research has determined that high risk behaviors in college students 

tend to co-occur (Nelson Laska et al., 2009). Many of these risk behaviors are often first 

initiated in adolescence (Steinberg, 2004) and have been shown to track from 

adolescence to young adulthood (Grant, 1998).  

It is during the period of emerging adulthood that the risk behaviors developed in 

adolescence may become more prevalent and dangerous (Arnett, 2005). It is also possible 

that the instability and uncertainty involved with emerging adulthood causes some 

individuals to turn to substance use as a way to deal with the situation they are in, 

potentially increasing their risk for substance abuse and dependence in the future. 
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Therefore, it is important to understand the factors that influence substance use among 

emerging adults in order to inform prevention efforts and decrease the potential for 

lifetime engagement in risk behaviors, substance abuse, and dependence disorders.  
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Chapter 2: Risk Behaviors among College Students 

Alcohol Use  

Previous research has documented that rates of substance use tend to peak during 

young adulthood (Park et al., 2006). Alcohol, in particular, is a very commonly used 

substance among college students and alcohol consumption contributes to the three 

leading causes of death for this group; unintentional injury, homicide, and suicide (CDC, 

2010). Prevalence of alcohol use on college campuses is high despite the fact that alcohol 

is illegal for many students (Wechsler, Lee, Nelson, & Kuo, 2002a). Nearly half of all 

alcohol consumed on college campuses is by underage drinkers (Wechsler et al., 2005) 

and recent data from a national study shows that 65.2% of college students report using 

alcohol within the last 30 days (ACHA, 2010). This is a 6% increase from 2009 where 

59.2% reported using any alcohol in the past month. Currently, males and females report 

similar rates of past month alcohol use at 66.3% and 64.8%, respectively (ACHA, 2010).  

Alcohol use is also associated with other risk behaviors common among emerging 

adults, including high-risk sexual behavior, smoking, and physical fighting (CDC, 2010). 

In fact, nearly 35% of males and females reported doing something they later regretted 

after drinking (ACHA, 2010). For example, an estimated 31.2% of college males and 

females reported forgetting where they were or what they did after drinking and 16.6% 

reported injuring themselves in some way (ACHA, 2010). While not as common, 5.1% of 

college students report that alcohol use has affected their individual academic 

performance (ACHA, 2010).  
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Binge Drinking 

Excessive alcohol use, including both binge and heavy drinking, contributes to 

79,000 deaths annually (CDC, 2001). Heavy drinking is defined as drinking an average of 

more than two drinks per day for males or more than one drink per day for females 

(CDC, 2010), is also common among this age group. Findings from a study by Dawson et 

al. (2004) show that among a sample of adults ages 18-29, 21.1% report engaging in 

heavy drinking more than once a month and 11% report heavy drinking more than once 

per week. Binge drinking is defined as five or more drinks in one sitting for males and 

four or more drinks in one sitting for females (National Institute of Alcohol Abuse and 

Alcoholism [NIAAA], 2004). Currently, an estimated 35.1% of college students report 

consuming 5 or more drinks in one sitting in the past two weeks (ACHA, 2010). More 

specifically, 18% report consuming 7 or more drinks the last time they partied (ACHA, 

2010). Gender differences also exist with regard to binge drinking with an estimated 

43.5% of males reporting any binge drinking in the last two weeks compared to 30.3% of 

females (ACHA, 2010).  

It is currently estimated that 75% of alcohol consumed by adults in the U.S. is in 

the form of binge drinking (Office of Juvenile Justice and Delinquency Prevention 

[OJJD], 2005). Furthermore, adults ages 18-34 tend to be one of the highest-risk groups 

with regard to binge drinking (Slutske, 2005; SAMHSA, 2010; CDC, 2010). In 2009, 

among individuals aged 18 to 25, the rate of binge drinking was estimated at 41.7% 
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(NSDUH, 2009), and for those between the ages of 18-20, it is estimated that 90% of 

alcohol consumption is in the form of binge drinking (OJJD, 2005).  

Tobacco Use 

Along with alcohol use, tobacco use among college students is also a major public 

health concern. It is currently estimated that 1 in 8 college students report beginning 

smoking while in college (Wetter et al., 2004). Currently, 46 million adults in the U.S. 

smoke (CDC, 2010) and compared to youth ages 12-17 and adults over the age of 26, 

young adults in a college population have the highest rate of current tobacco use 

(SAHMSA, 2010). National statistics from the CDC show that tobacco use is more 

common among adult males, with 23.5% of males reporting smoking cigarettes compared 

to 17.9% of females (CDC, 2010). Current data from the ACHA show similar findings 

for college students with 19.2% (16% of males and 14% of females) reporting smoking 

cigarettes in the past 30 days (ACHA, 2010).  

Tobacco is often used with other substances, and past research has documented a 

relationship between the use of both alcohol and tobacco among college students (Reed, 

Wang, Shillington, Clapp, & Lange, 2007; McKee, Hinson, Rounsaville, & Petrelli, 

2004; Weitzman & Chen, 2005; Hines, Fretz, & Nollen, 1998). For example, in a cross-

sectional study of conjoint cigarette and alcohol use in a college population, Jackson, 

Colby, and Sher (2010) found that participants reported smoking more on days where 

they drank alcohol and drinking more alcohol when they smoked. More specifically, on a 
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day where participants reported using alcohol, 85% of cigarettes smoked that day were 

smoked while drinking (Jackson et al., 2010).  

Marijuana Use  

In addition to high rates of alcohol and tobacco use, emerging adulthood is also 

the period where the prevalence of drug use and abuse are highest (Arnett, 2005). In 

2009, SAMHSA reported that an estimated 16.7 million people reported using marijuana 

in the past year (SAMHSA, 2010) and illicit drug use, including marijuana, was highest 

among individuals between the ages of 18-25 in comparison to youth 12-17 and adults 

over age 26 (SAMHSA, 2010). Marijuana is the most widely used illicit drug among 

young adults (Johnston, O'Malley, Bachman, & Schulenberg, 2005) and rates of use have 

been show to increase most rapidly among those enrolled in college (Schulenberg, 

O'Malley, Bachman, & Johnston, 2000). Recent data from the ACHA suggest that 17% 

of college students reported using marijuana within the past 30 days (ACHA, 2010).  

Rates are significantly different between males and females with an estimated 21.1% of 

males reporting using in the last 30 days compared to 14.4% of females (ACHA, 2010). 

Like tobacco and alcohol, marijuana is frequently used with other substances. For 

example, surveys from The Harvard School of Public Health from 1993-1999 show that 

over 90% of the students who used marijuana also engaged in other high risk activities, 

including cigarette use and heavy alcohol use (Gledhill-Hoyt, Lee, Strote, & Wechsler, 

2000).  
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Chapter 3: Overweight and Obesity in the United States 

 

Currently, the prevalence of obesity among adults in the U.S. is 33.8% (Flegal, 

Carroll, Ogden, & Curtain, 2010). In other words, approximately 2.1 million adults in the 

U.S. have a Body Mass Index (BMI) greater than 30. The rate of adults who are 

overweight or obese has doubled from 1976 to 2004 (CDC, 2005), despite the Surgeon 

General‟s call for public health action in 2001 (USDHHS, 2001). According to the 

Centers for Disease Control and Prevention (CDC), in 2009 not one state was able to 

meet the Healthy People 2010 goal of 15% obesity (CDC, 2010) and rates actually 

increased nearly 7% from 1999-2002 (USDHHS, 2009). The current Healthy People 

2020 guidelines aim to reduce the overall rate to 30.6% (USDHHS, 2010).  

Epidemiology of Overweight and Obesity among Emerging Adults  

The most dramatic increases in obesity are occurring among individuals between 

the ages of 18-29, specifically those with some college education (Mokdad et al., 1999). 

Most recently, a 2010 report from the American College Health Association (ACHA) 

showed that 33.5% of college students were overweight or obese based on self-reported 

height and weight values (ACHA, 2010). Body weight is influenced by many factors 

including genes, culture, metabolism, environment, and individual health behaviors 

(CDC, 2010). Several specific health behaviors have been shown to increase the risk for 

obesity including sedentary lifestyle (Ford, Kohl III, Mokdad, & Ajani, 2005), unhealthy 

dietary behaviors such as consumption of sugar sweetened beverages (Hu & Malik, 2010; 

Berkey, Rockett, Field, Guillman, & Colditz, 2004) and fast food (Duffey, Gordon-
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Larsen, Jacobs, Williams, & Popkin, 2007), breakfast consumption (Timlin et al., 2001), 

as well as sleep (Anic, Titus-Ernstoff, Newcomb, Trentham-Dietz, & Egan; Cappuccio et 

al., 2008).  

Many of these individual health behaviors contribute to weight increases during 

college. Although not all incoming freshmen will become overweight or obese, weight 

gain during college has been reported in multiple studies (Wengreen & Moncur, 2009; 

Matvienko, Lewis, & Schafer, 2001; Butler, Black, Blue, & Greteback, 2004). A meta-

analysis by Vella-Zarb and Elger (2009) examined studies of freshman weight gain from 

1985 to 2008 and determined that the average weight gain was around 3.68 pounds. The 

majority of reported gains in weight also tend to differ between males and females. For 

example, a longitudinal study by Racette, Duesinger, Strube, Highstein, and Duesinger 

(2008) determined that from their freshman to senior year, males gained an average of 9.3 

pounds while average weight gain among females was 3.8. These differences underscore 

the importance of tailoring health promotion programs to increase the involvement of 

young males. 

Other longitudinal research examining weight gain among college freshman 

found that while only 29% of incoming freshman reported exercising, 50% reported 

frequently eating fast food, and over 70% reported getting less than five servings of fruits 

and vegetables each day (Racette et al., 2005). When data were collected again during 

their sophomore year, 70% of the participants showed increases in both body weight and 

BMI (Racette et al., 2005).  
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Within the literature there are also differences reported for weight gain in the 

early years of college as compared to later. For example, in a longitudinal study of five 

year weight changes in individuals aged 18-30 years, Burke et al (1996) found that gains 

in weight and BMI were significantly greater in 18-24 year olds versus 25-30 year olds. 

Though past research is not conclusive on weight gain during college, those who gain 

significant amounts of weight can face an increased risk of serious future health 

problems, including heart disease, stroke, and Type 2 diabetes (CDC, 2009). Previous 

research has also shown that weight status shows strong tracking from adolescence to 

adulthood (Serdula, Ivory, Coates, Freedman, Williamson, & Byers, 1993; Srinivasan et 

al., 1996; Gordon-Larsen, The, & Adair, 2010).  For example, a longitudinal study by 

Gordon-Larsen et al (2010) followed a cohort of U.S. adolescents from the National 

Longitudinal Study of Adolescent Health (Ad Health) for 12 years from middle school to 

age 30 to determine the incidence and persistence of obesity across time. Results showed 

that the prevalence of obesity doubled from adolescence to the early 20s and then 

doubled again from the early to late 20s (Gordon-Larsen et al., 2010). These results are 

particularly important for college students as lifestyle behaviors begin to change during 

emerging adulthood, specifically physical activity and dietary intake.  

The early years of college are associated with marked declines in physical activity 

(Leslie, Sparling, & Owens, 2001) and past research shows the highest rates of decline 

occur from the ages of 18-24 (Grubbs & Carter, 2002). For example, recent data suggest 

that in 2010, only 19.2% of college students reported exercising at moderate intensity for 

30 minutes five or more times per week and only 31.3% reported vigorous exercise for 20 
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minutes three or more times per week, as recommended by the American College of 

Sports Medicine (ACHA, 2010). Additionally, poor diet quality is common among 

college students with only 6% reporting getting the recommended five servings per day 

of fruits and vegetables (ACHA, 2010). Given the rapidly growing rate of obesity among 

emerging adults and the increase in prevalence of risk behaviors, it is important to 

determine if those who are overweight or obese are more likely to engage in risk 

behaviors compared to those who are normal weight or vice versa.  
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Chapter 4: Body Mass Index and Risk Behaviors 

Relationships in Previous Literature 

 Previous studies have examined the relationship between BMI and substance 

abuse, including alcohol and marijuana, however these studies included specific samples 

of adult men and women only. For example, a study by Kleiner et al (2004) determined 

that among weight-management patients, alcohol use was inversely related to BMI. 

Specifically, women who were more obese were less likely to drink alcohol (Kleiner et 

al., 2004). Though inconclusive, previous studies have determined the opposite 

relationship between BMI and alcohol for men (Wannamethee & Shaper, 2003). In a 

similar study among weight-management patients, BMI was also found to be inversely 

related to marijuana use among women (Warren, Forst-Pineda, & Gold, 2005). These 

findings were consistent with previous research suggesting that overeating and obesity 

can be protective against drug reward and addiction (Warren & Gold, 2007). While these 

studies were conducted with a specific population, findings suggest that the relationship 

between BMI and substance use may differ among men and women. Other research 

examining this relationship has yielded similar results. For example, Barry and Petry 

(2009) determined that overweight and obesity were related to lifetime alcohol use and 

dependence in adult men, but not in adult women. Furthermore, being overweight was 

related to an increased risk for lifetime nicotine dependence among women, but not for 

men. Finally, BMI was not associated with illicit drug use disorders for either men or 

women. 
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  While the relationship between BMI and substance use has not been determined 

for college students, the co-occurrence of risk behaviors has been established in past 

literature. For example, a study by Nelson Laska et al (2009) identified four different 

classes of risk behaviors in a sample of undergraduate students. The classes of risk 

behaviors varied by gender and included traditional risk behaviors (i.e. binge drinking, 

smoking) as well as lifestyle related behaviors (i.e. physical activity, diet). For example, 

females in Class 1 were considered low risk because they were not likely to engage in 

traditional risk behaviors, however they had the poorest diet quality and were least likely 

to exercise regularly. Class 1 for males was similar in that they were less likely to engage 

in traditional risk behaviors and were more likely to report lifestyle related factors of poor 

stress management and poor sleep habits. While it is promising that those in Class 1 

exhibit low risk for traditional risk behaviors, the low physical activity rates and poor diet 

quality increase the risk for health problems in the future. It is also important to note that 

overall, one in four females and one in three males were classified as high risk with 

regard to both traditional risk and lifestyle related behaviors (Nelson Laska et al., 2009).  

While this study did not determine the relationship between risk behaviors and 

BMI, the results show the covariance of risk and lifestyle-related behaviors in 

undergraduate students and clearly indicate that there is a wide range of needs for health 

promotion and prevention programs in the university setting. Traditional programs 

targeting substance use alone will not reach those that at a high risk for substance use but 

also engage in poor lifestyle related behaviors or those that are at a lower risk for 

substance use but high risk for poor lifestyle related behaviors. The inclusion of lifestyle 
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related behaviors into the different classes also challenges the idea of a traditional risk 

profile. When it comes to disease prevention, lifestyle related behaviors are typically 

included as indicators of increased susceptibility or risk. These findings underscore the 

importance of expanding what is traditionally high risk to include lifestyle related 

behaviors to better identify those who may be the most at risk.  

The different classes determined by Nelson Laska et al (2009) provide an example 

of the co-occurrence of traditional risk behaviors while also highlighting lifestyle 

behaviors that can put an individual at risk. An important question to ask is why some 

individuals are more likely to engage in multiple risk behaviors (both traditional and 

lifestyle related) while others do not. Despite traditionally being used for adolescents, 

Problem Behavior Theory may provide insight into the co-occurrence of risk behaviors 

during emerging adulthood. Using problem behavior theory as a conceptual framework, 

we know that problem behaviors tend to co-occur (Jessor & Jessor, 1977), however, this 

theory has been limited to those traditional behaviors that put an individual at risk (i.e. 

alcohol use, tobacco use, violent or deviant behaviors). By not engaging in physically 

activity, getting proper sleep, or eating healthy foods, individuals put themselves at risk 

for immediate health effects and future chronic disease. If problem behaviors are 

expanded to include all of these behaviors that put an individual at risk, then being 

overweight or obese could be considered a risky or “problem” behavior. The implications 

of obesity can be just as serious as the implications of substance use and it is important to 

understand if the two are related during emerging adulthood. 
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No studies to my knowledge have specifically explored this relationship between 

substance use and BMI in college students. However, this relationship has been 

established among adolescents. For example, in a cross-sectional study by Fonseca et al 

(2009) determined that obese adolescents were more likely to report daily alcohol use and 

more drunkenness than their peers who were normal weight. Other research by Pasch, 

Nelson, Lytle, Moe, and Perry (2008) examined this relationship longitudinally and 

determined that increased use of alcohol, tobacco and other drugs, along with fighting 

and depression among 7
th

 grade students predicted increases in BMI by 8
th

 grade. 

However, the students with higher BMI in 7
th

 grade were not more likely to engage in 

risk behaviors a year and a half later, (Pasch et al., 2008). It is possible that those youth 

who engaged in risk behaviors were more likely to engage in unhealthy weight related 

behaviors like low physical activity and unhealthy eating.  

Involvement in Risk Behaviors 

There are several reasons why adolescents who are overweight or obese might 

engage in other risk behaviors. For example, adolescents who are overweight are more 

likely to be teased by their peers (Neumark-Sztainer et al., 2002) and may use substances 

as a way to deal with negative feelings about themselves and their body. These weight 

related social/emotional issues may also be prevalent among college students and can 

potentially lead to use of substances such as alcohol and tobacco to deal with negative 

emotional states. Because they may not be able to manage negative affect on their own, 

individuals who are overweight or obese may rely on substances to achieve a stable 
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emotional state (Khantzian, Halliday, & McAuliffe, 1990; Suh, Ruffins, Robins, 

Albanese, & Khantzian, 2008). However, use of substances to regulate emotional states is 

potentially problematic. For example, a consequence of alcohol use is negative affect so 

the use of alcohol to attenuate the symptoms of negative affect can result in a dangerous 

cycle (Hussong, Gould, & Hersh, 2008) potentially leading to abuse or dependence.  

Attending college can also be a stressful experience for the emerging adult. 

Moving away from home, adjusting to life on campus, change in sleep habits, financial 

issues, and challenging course work can all cause feelings of being stressed or 

overwhelmed (Ross, Niebling, & Heckert, 1999; Dusslier, Dunn, Wang, Shelley, & 

Whalen, 2005). Currently, over 40% of college students report that they felt more than 

average stress in the past year (ACHA, 2010) and substance use has been shown to be 

associated with stress among college students. For example, previous research by Naquin 

and Gilbert (1996) determined that stress levels were higher among college students who 

smoked compared to those who did not. In study of perceived stress among college 

students in the United Kingdom, Serlachius et al (2007) determined that stress was 

strongly associated with higher weight gain, specifically among females. Other 

qualitative research by Nelson et al (2009) found similar results with students reporting 

that weight gain during college was influenced by stress. 

Changes in lifestyle related behaviors like physical activity and healthy eating 

during college are significantly related to changes in weight; however some students may 

enter college already overweight or obese and may not know where to find resources to 
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help them make changes to lead a healthier lifestyle. Not being aware of or being able to 

access the resources on campus may lead to complacency about their health. Nelson et al 

(2009) determined that experiences with recreational services can also influence physical 

activity in college students. In their study, students reported that negative experiences 

with recreational services, such as overcrowding and being intimidated, influenced 

weight changes and physical activity (Nelson, Kocos, Lytle, & Perry, 2009). If students 

are unaware of recreational services or are intimidated by them, engaging in risk 

behaviors such as tobacco use may then serve as a way to control or lose weight. For 

example, a cross-sectional study by Carroll et al (2006) determined that current smoking 

status in college students was related to intention to lose weight. Current smoking was 

also related to other lifestyle related behaviors related to weight gain such as eating high 

calorie foods and eating while watching television (Carroll et al., 2006).  

Emerging adults who are attending college also have more autonomy when it 

comes to their behavioral choices and some may choose to engage in risk behaviors like 

alcohol use because they want to experiment. Most college students perceive that their 

peers are engaging in risk behaviors and this may influence their choices. For example, in 

2010 nearly 95% of college students believed their peers used alcohol in the past month 

(ACHA, 2010). Eighty-one percent believed their peers used marijuana and 82.7% 

believed their peers used cigarettes in the past month (ACHA, 2010). Actual past month 

rates of substance use were much lower at 65.2% for alcohol, 16% for cigarettes, and 

18% for marijuana (ACHA, 2010). The perception that the majority of students engage in 

risk taking behaviors may influence their choice as it would seem that substance use is 
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the norm. Additionally, some students report that alcohol use is related to overeating, 

which may be associated with weight gain as well. For example, in a qualitative study by 

Nelson et al (2009) student‟s narratives explained that food is consumed before drinking 

alcohol in order to drink more, but is also consumed late at night after alcohol use 

(Nelson et al., 2009).   

Given that past literature has shown that weight status and risk behaviors (Serdula 

et al., 1993) are likely to track from adolescence into adulthood, it is important to 

understand the mechanisms behind this relationship after middle and high school, during 

the college years where risk behaviors become more prevalent and the potential for 

developing lifetime behaviors increases. Therefore, the purpose of this study was to 

determine the prevalence of substance use behaviors as well as the relationship between 

substance use behaviors and BMI among college students. It is hypothesized that the 

prevalence of substance use behaviors will be similar to national rates for college 

students and those with higher BMIs will be more likely to be involved in substance use 

behaviors compared to those with lower BMIs.  
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Chapter 5: Methods 

Study Design and Sample Characteristics 

The data for this cross-sectional study were drawn from the National College 

Health Assessment, administered by the American College Health Association (ACHA). 

The National College Health Assessment is used by over 300 colleges and universities 

nationwide to collect data about alcohol, tobacco, and other drug use, sexual health, 

weight, nutrition, and exercise, mental health, and personal safety and violence (ACHA, 

2009). A random sample of 5,000 participants was generated from the Registrar‟s list of 

currently enrolled undergraduate and graduate students at the University of Texas at 

Austin in the spring of 2010. Once the sample was produced, the list of participants and 

their email addresses were submitted to the American College Health Association, who 

then sent an invitation email with a URL link to complete a statement of informed 

consent and the online survey. The computer-based survey was completed online at the 

convenience of each participant and took around 30 minutes to complete. Data were 

collected during the spring of 2010. Ethical clearance for the study was obtained from the 

Institutional Review Board at the University of Texas at Austin.  

 A total of 858 undergraduate and graduate students enrolled at the University of 

Texas at Austin during the spring 2010 semester completed an online survey. The 

response rate for the survey was 17.2% percent. For this study, the participants were 

limited to the 703 undergraduate students. Participants were 63.4% Non-Hispanic White, 

16.0% Hispanic/Latino, 2.4% Black, Non-Hispanic, and 24% other (comprising „Asian or 
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Pacific Islander‟; „American Indian, Alaskan Native, or Native Hawaiian‟; „Biracial or 

Multiracial‟; and „other‟). The sample was approximately 58.9% female and the average 

age was 20.6 years. In 2010 there were 38,420 undergraduate students at the University 

of Texas at Austin. Females represented 51.3% of undergraduate students and the average 

age was 20.6 years. The distribution of race/ethnicity among undergraduates was 51.7% 

Non-Hispanic White, 19.4% Hispanic/Latino, 4.7% Black Non-Hispanic and 23.3% 

Other.  

Measures 

Demographic Characteristics. Demographic variables included gender, race/ethnicity, 

age in years and year in school. Gender was denoted as female or male. Race/ethnicity 

was selected from a list including: White, non Hispanic (includes Middle Eastern), Black, 

non Hispanic, Hispanic or Latino/a, Asian or Pacific Islander, American Indian, Alaskan 

Native, or Native Hawaiian, Biracial or Multiracial, and Other.  Race/ethnicity was coded 

as White versus non-White. Age was assessed by self reported age at time of survey 

completion. 

Cigarette Use. Past month cigarette use was assessed with one question, asking students 

how many days over the past month they had used cigarettes. Response options were, 

never used, have used but not in the last 20 days, 1-2 days, 3-5 days, 6-9 days, 10-19 

days, 20-29 days, and used daily. Responses were dichotomized as no use/any use in the 

past month.  
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Alcohol Use. Past month alcohol use was assessed using one question, asking the students 

how many days over the last month they had used alcohol. Responses ranged from never 

used, used but not in the last 30 days, 1-2 days, 3-5 days, 6-9 days, 10-19 days, 20-29 

days, and used daily. Responses were dichotomized as no use/any use in the past month.  

Marijuana Use. Past month marijuana use was assessed using one question: “How many 

days over the last month have you used marijuana?” Reponses ranged from never used, 

have used but not in the last 30 days, 1-2 days, 3-5 days, 6-9 days, 10-19 days, 20-29 

days, and used daily. Responses were dichotomized as no use/any use n the past month.  

Binge Drinking. Binge drinking was assessed using one question: “Over the last two 

weeks, how many times have you had five or more drinks of alcohol at a sitting?” Twelve 

response options ranging from not applicable/don‟t drink to 10 or more times were 

provided. The responses were dichotomized into no binge drinking versus any binge 

drinking. 

Body Mass Index. Participants self reported height in feet and inches and weight in 

pounds. BMI was then calculated from the reported measures and dichotomized as not 

overweight (including normal and underweight) and overweight (including overweight 

and obese) . 

Statistical Analysis  

 Descriptive analyses were used to determine the prevalence of obesity and 

multiple substance use behaviors among the sample of undergraduate students. Chi-
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square tests determined gender differences in substance use behaviors as well as 

differences between white and non-white students. Logistic regression analyses were 

used to determine the relationship between BMI and past month cigarette, marijuana, and 

alcohol use, past two week binge drinking, past month drinking and driving after any 

alcohol, and past month binge drinking and driving. All analyses controlled for race, 

gender, and age in years. All data were analyzed using SPSS version 16.0 (SPSS, 2007).  
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Chapter 6: Results 

Descriptive Results  

 Overall, 12.5% of participants self-reported using tobacco in the last 30 days. 

Sixty-seven percent reported past month alcohol use and 33.9% reported binge drinking 

in the last two weeks. Past month marijuana use was 17.1%. Average BMI was 23.1 and 

the majority of the sample was classified as normal or under weight (74.9%) with 25.1% 

classified as overweight or obese based on the self-reported height and weight values. 

Table 1 shows the overall prevalence of substance use behaviors as well as BMI. 

Table 1. Prevalence of BMI and Substance Use Behaviors (n=703) 

a. Significant difference between males and females at p<.05 level 

b. Significant difference between White and Non-White at p<.05 level  

 

 Gender Differences  

 Males and females were not significantly different with regard to past month 

alcohol use, x
2
(1, N=702) =.77, p=.37, or past two week binge drinking, x

2
(1, N=702) 

=.77, p=.38. Past month tobacco use was significantly different, x
2
(1, N=701) =4.98, 

p=.03, for males and females with 16% of males reporting using tobacco compared to 

 

Risk Behaviors 

Overall Males Females White Non-White 

%Cigarette Use 12.5 16.0
a 

10.3 14.8
b 

9.3 

%Alcohol Use 67.0 66.0 69.2 76.0
b 

56.0 

%Marijuana Use 17.1 21.6
a 

14.1 23.0
b 

8.6 

%Binge Drinking 33.9 35.8 32.6 40.8
b 

24.1 

      

 

BMI 

     

%Overweight  25.1 32.4
a 

20.5
 

23.0 

 

28.2 
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10.2% of females. Past month marijuana use also varied by gender, x
2
(1, N=700) =6.70, 

p=.01, with significantly more undergraduate males (21.6%) reporting using marijuana 

compared to 14.1% females. BMI was significantly different, x
2
(1, N=701) =12.65, 

p<.0001, for males and females with 32.4% of males classified as overweight or obese, 

compared to 20.5% of females. Table 1 shows gender differences in BMI and prevalence 

of substance use behaviors.  

Differences in Race/Ethnicity 

 White students were significantly more likely than non-white students to report 

past month use of cigarettes, alcohol, marijuana, and past two week binge drinking 

(p<.05). No differences were found between white and non-white students with regard to 

BMI (p>.05). Table 1 shows differences in prevalence of substance use behaviors and 

BMI among white and non-white students.  

Association between BMI and Substance Use Behaviors 

 There was a significant association between BMI and cigarette use (p<.05), with 

an odds ratio of 1.06 (95% CI: 1.01-1.12). Specifically, with each one unit increase in 

BMI, the odds of past month cigarette use increased by 6%. The association between 

BMI and past month alcohol use, marijuana use, past two week binge drinking was not 

significant (p>.05). The association between BMI and past month cigarette, alcohol, and 

marijuana use, past two week binge drinking, and past month driving after any alcohol 

was not significant (p>.05) after BMI was dichotomized into overweight and not 

overweight. Table 2 shows the associations between BMI and substance use behaviors.  
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Table 2. Association between BMI and Substance Use Behaviors (n=703) 

 

 

 

 
 

*Significant at p<.05 level 

 

There were significant differences (p<.05) between males and females with regard 

to BMI and prevalence of cigarette use and marijuana use. However, there were no 

significant gender differences in the relationships between substance use and BMI 

(p>.05). There were also significant differences (p<.05) between White and Non-White 

students with regard to past month alcohol use, cigarette use, marijuana use, and past two 

week binge drinking. However, there were no significant differences in the relationships 

between substance use behaviors and BMI by race/ethnicity (p>.05).  

 

 

 

 

 

 

 

 

 

Substance Use Measures p Odds Ratio 95% CI 

Tobacco Use* .03 1.06 1.01-1.12 

Alcohol Use .78 1.01 .97-1.05 

Binge Drinking  .78 1.01 .97-1.05 

Marijuana Use  .13 1.04 .99-1.09 
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Chapter 7: Discussion 

The purpose of the current study was to examine the prevalence of obesity and 

several substance use behaviors among college students as well as the association 

between BMI and substance use. Overall, the majority of participants in this study were 

classified as normal weight (74.9%), while 25.1% were classified as overweight or obese, 

slightly lower than national findings from the 2010 National College Health Assessment, 

which estimated 33.5% were overweight and obese (ACHA, 2010). Similar to national 

data (ACHA, 2010), significant gender differences in BMI with 32.4% of males and 

20.5% of females being classified as overweight and obese. Given that one of the goals 

for Healthy People 2010 was to reduce the obesity rate to 15% for the nation by 2010 

(USDHHS, 2009), data from this study suggest that there is still a way to go among the 

college population. Additionally, the Healthy People 2020 goals specifically target 

reducing the amount of inappropriate weight gain among multiple groups, including 

individuals ages 20 and over (USDHHS, 2010). Significant changes in lifestyle occur 

when individuals enter college and some studies estimate that the incidence of obesity 

can double from the late teens to the early twenties and double again from the early to 

late twenties (Gordon-Larsen et al., 2010). Given potential for significant weight gain 

during and after college, it is important for public health professionals to focus obesity 

prevention efforts on universities as well.  

With regard to tobacco use, males were significantly more likely to report using 

cigarettes in the past month in comparison to females. This is consistent with the 2009 
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data from the CDC indicating that tobacco use is more common among adult males, with 

23.5% of males reporting currently smoking cigarettes compared to 17.9% of females 

(CDC, 2010). Similar to obesity, the rate of cigarette use in this sample (12.5%) exceed 

the Healthy People goal for tobacco use among 18-25 years olds (6.6%) (UDHHS, 2010).  

However, the smoking rate in the current study is below the CDC average estimate of 

21.5% for individuals ages 18-24 (CDC, 2010) and below the estimate of 16% from the 

2010 NCHA (ACHA, 2010). While this is positive, there is much work to be done. Given 

that males tend to report using tobacco more than females, prevention efforts must also 

focus on tailoring programs to appeal to both genders and increase participation of male 

students.  

The prevalence of marijuana use in this sample (17%) was similar to the national 

rate among college students (17%; ACHA, 2010) and slightly lower than the national rate 

of 18.1% among adults ages 18-25 (SAMHSA, 2009). There were also differences in past 

month marijuana use by males and females with 21.6% of males and 14.1% of females 

reporting past month use. This is consistent with national findings which indicate that 

more males than females are using marijuana (ACHA, 2010).  

A larger percentage of participants (67%) reported alcohol use in the past month 

and nearly 34% reported binge drinking. Recent studies estimate that 31% of college 

students meet criteria for a diagnosis of alcohol abuse and 6% meet the criteria for a 

diagnosis of alcohol dependence (Knight et al., 2002). Additionally, the prevalence of 

alcohol use is high on college campuses and national statistics show an increase of nearly 
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6% in the past year (ACHA, 2010). Alcohol use continues to be a serious public health 

issue on college campuses and public health professionals must continue to focus 

prevention efforts on reducing the rates of alcohol use among college students.  

When exploring the associations between BMI and substance use, the present 

study found that higher BMI scores were associated with an increased likelihood of past 

month cigarette smoking, supporting study hypotheses. These findings are consistent with 

previous research showing that cigarette use is related to higher BMI among adults 

(Dvorak, Del Gaizo, Engdahl, & Eliason, 2009; Bamia, Trichopoulou, Lenas, & 

Trichopoulos, 2004) and that the risk for tobacco use dependence is increased for those 

who are overweight (Barry & Petry, 2009). This relationship may be particularly 

problematic given that weight gain is common among undergraduate students and 

cigarette use has been cited as a common weight management practice among those in 

this age group (Carroll et al., 2006; Zucker et al., 2001). Previous studies have also 

determined that tobacco users report poorer health and quality of life than non-smokers 

(Strine et al., 2005). It is possible then that those who use tobacco are more likely to have 

poorer health habits, leading to health compromising behaviors such as inactivity and 

poor dietary habits. For example, in their study of tobacco use and BMI, Dvorak et al 

(2009) determined tobacco use was not only related to higher BMI, but was also related 

to physical inactivity. This is an important finding given that nearly 35% of morbidity in 

the U.S. is related to tobacco use, physical inactivity, and poor diet (Mokdad, Marks, 

Stroup, & Gerberding, 2004). Given the risk for chronic disease and the potential for 
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dependence among tobacco users who are overweight or obese, future research should 

consider the role of BMI as a factor in decreasing tobacco use.  

Contrary to study hypotheses, the present study did not find an association 

between BMI and marijuana use, alcohol use or binge drinking. However, this is similar 

to previous research in adults which found that marijuana use was not related to increases 

in BMI (Warren et al., 2005). As one of the side effects of marijuana use is appetite 

stimulation, marijuana may not be as appealing to an individual who is already 

overweight. Instead, they may be more likely to choose cigarettes, which are known to 

suppress the appetite. The non-significant association between BMI and alcohol use 

found in this study is also similar to previous research among overweight and obese 

adults. For example, Klein et al (2004) determined an inverse relationship between BMI 

and alcohol use among adult women with those who were more obese being less likely to 

consume alcohol (Kleiner et al., 2004). Though inconclusive, previous studies have also 

found the opposite relationship between BMI and alcohol for adult men (Wannamethee & 

Shaper, 2003).  

Current study findings regarding alcohol use and BMI are surprising given that 

previous research has shown an association between alcohol use and weight gain among 

college students. For example, a qualitative study by Nelson et al (2009) determined that 

alcohol use can have an effect on weight-related behaviors including dietary intake 

(Nelson et al., 2009). Students reported eating more as a result of drinking, but also 

eating more before drinking as a way to consume more alcohol (Nelson et al., 2009). 
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Other research examining alcohol, eating patterns, and weight behaviors among college 

students determined that binge drinking was related to multiple weight-related behaviors 

including sedentary activities, infrequent breakfast consumption, and high fast food 

intake, all of which have shown to increase the risk for obesity (Nelson et al., 2009; Ford 

et al., 2005; Timlin et al., 2001; Duffey et al., 2007). 

Overweight and obesity and are caused by multiple factors, yet in a society that 

favors those who are normal weight or thin, blame is often placed on individuals and their 

behaviors. It is widely accepted in the U.S. that being thin is good and being overweight 

or obese is not (Evans, 2004). Those who are overweight and obese are then labeled as 

deviants because, physically, they are not following in line with social norms. If being 

overweight or obese is considered to be a non-normative or deviant behavior (Evans, 

2004; Schafer & Ferraro, 2011), it may be likely that those who are overweight or obese 

will engage in other non-normative behaviors such as binge drinking or tobacco use. By 

using problem behavior theory as a conceptual framework, which suggests that problem 

behaviors tend to co-occur (Jessor & Jessor, 1977), the relationship between BMI and 

substance use warrants further exploration. Past research has confirmed the co-

occurrence of risk behaviors or “problem behaviors” such as substance use and obesity-

related behaviors in college students (Nelson Laska et al., 2009). If we expand problem 

behavior theory to include a wide range of behaviors that put an individual at risk, 

including lifestyle related behaviors, rather than just the traditional risk behaviors, we 

may be better able identify those who are at increased risk for both future health 

problems resulting from obesity and substance use.  
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The ability to identify these individuals is imperative as interventions and 

prevention efforts focused on only one behavior are unlikely to be successful for 

individuals who engage in multiple health compromising behaviors. Although the only 

significant relationship between substance use behaviors and BMI was found for tobacco 

use, many substance use behaviors are initiated in adolescence and peak during the 

college years. It is also common for risk behaviors to co-occur among both adolescents 

(Pasch, Laska, Lytle, & Moe, 2010) and college students (Nelson Laska et al., 2009). 

Future research should continue to examine the development of substance use behaviors 

across time as well as relationship between BMI and tobacco use, while also including 

other substance use behaviors that frequently co-occur.  

Limitations  

This is the first study to my knowledge to examine the relationship between BMI 

and substance use behaviors among college students, however it has several limitations. 

First, the sample was limited only to college undergraduate students from one larger 

southwestern University, therefore reducing the generalizeability of the findings to other 

populations. Future research is needed to explore the relationship between substance use 

behaviors and BMI in a more diverse sample. Second, the cross-sectional design does not 

allow for causal inferences to be made, therefore, it is not possible to determine whether 

substance use occurs before increases in BMI or if higher BMI occurs before substance 

use behaviors. Future studies are needed to determine the trajectory of BMI and 

substance use behaviors throughout the college years, as well a prior to college when 
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many of these behaviors begin. Third, many of the measures were based on single self-

report items, which may limit the validity of study findings. However, despite these 

limitations, this study begins to document the associations between obesity and substance 

use behaviors among college undergraduates, an area lacking in attention in the current 

research. 

Conclusions and Future Directions 

Emerging adulthood is a time of significant change and instability. The risk of 

substance use and abuse increases substantially during this developmental period and can 

potentially lead to dependence disorders in the future. The most dramatic changes in 

overweight obesity are occurring among emerging adults as well, increasing their risk of 

developing serious health problems, including chronic disease. Given the association 

between BMI and cigarette use found in this study, it is important that future research 

challenge the traditional risk profile and include weight and weight related behaviors in 

prevention efforts aimed at reducing the risk of substance use. Weight changes have also 

been found to be more prevalent in early years of college compared to later and it is 

important to understand if there are differences in the relationship between BMI and 

substance use behaviors from freshman to senior year.  
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