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Abstract 
This study utilizes a natural experiment—conditionally random dormitory assignments of first-year US 
college students—to investigate the influence of obesogenic environmental factors in explaining 
changes in weight and exercise behavior during the 2009–2010 academic year. The design addresses 
potential selection biases resulting from the likelihood that individuals sort into built environments that 
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match their preferences for exercise and healthy eating. We find some evidence that the food 
environment, specifically access to campus dining, significantly affected the weight of female students in 
our study. Females assigned to dormitories where the nearest campus dining hall was closed on the 
weekends gained about 1 lb less over the course of the year than females assigned to dormitories near 
dining halls that were open 7 days a week. We also find some evidence that female who lived in close 
proximity to a grocery store gained less weight over the course of the year. Finally, females who lived 
closer to campus gym reported more frequent exercise over the course of the year. We do not find 
significant effects of the built environment on weight changes of males in our sample, but we are 
cautious to draw strong conclusions from this because the male weight change in our sample was quite 
small. 

Keywords 
Weight gain; Built environment effects; Obesity 

1. Introduction 
The prevalence of obesity in the United States among children and young adults has increased 
dramatically over the last three decades, with nearly 18% of adolescents aged 12–19 and 26% of young 
adults aged 18–29 classified as obese in 2006 (based on calculations from NHANES III (1988–1994) and 
continuous NHANES (1999–2006); also see Mokdad et al., 1999, Mokdad et al., 2001). In 2007, over one-
third of adolescents between ages 12 and 19 were either overweight or obese (BMI greater than 85th 
percentile for age and sex) (Ogden et al., 2010). Overweight children are at a greater risk of becoming 
obese as adults (Serdula et al., 1999, Whitaker et al., 1997) and suffer an increased risk of numerous 
obesity-related health conditions. This has led to an increase in public health initiatives aimed at curbing 
this problem. 

While reasons for this growing trend are complex, behavioral researchers and policymakers are 
increasingly interested in understanding non-biological and modifiable factors (Lakdawalla and 
Philipson, 2009). Many recent studies have focused on the role of the built environment in explaining 
increased rates of overweight and obesity. The term “built environment” typically refers to an 
individual's surroundings that are man-made, such as transportation, architectural design, and features 
of public spaces, as opposed to naturally occurring. We refer to obesogenic attributes of the built 
environment that facilitate physical (in)activity and the consumption of (non)healthful foods as 
the physical activity environment and the food environment, respectively. 

Food environments that expose individuals to energy dense foods (Neumark-Sztainer et al., 
2005), sugar-sweetened beverages (Berkey et al., 2004, Ludwig et al., 2001, Malik et al., 2006, Welsh et 
al., 2005) and fast food, buffet-style or all you can eat dining (Levitsky et al., 2004, Niemeier et al., 2006) 
have been linked to greater consumption of less healthful foods and weight gain, whereas exposure to 
more healthful alternatives (e.g., fruits and vegetables) have been linked to improved dietary intake 
(Laska et al., 2010, Li et al., 2000). Several studies investigating the presence of vending machines in 
schools and workplaces have suggested that when vending machines provide convenient access to less 
healthful foods, consumption of such foods increases (Berkey et al., 2004, Kubik et al., 2003, Neumark-
Sztainer et al., 2005). 
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Similarly, specific aspects of the physical activity environment, including “walkability,” access to exercise 
facilities, parks, trails, and low crime, have been associated with increased physical activity and lower 
rates of overweight and obesity (Bell et al., 2008, Ewing et al., 2006, Franzini et al., 2009, Sallis et al., 
1998). For example, San Diego residents who lived in neighborhoods with more exercise facilities were 
more likely to exercise than residents who lived in neighborhoods with fewer exercise facilities (Sallis et 
al., 1998). 

These documented associations between environmental factors and obesity have prompted a number 
of public policy recommendations to modify the food and physical activity environments to 
promote healthy eating and regular physical activity. For example, researchers have recommended 
that state and local governments provide funding and other incentives for new fitness venues (e.g., 
bicycle paths, recreation centers, and parks), modify zoning requirements to create pedestrian malls and 
designated automobile-free zones, encourage architectural designs with easily accessible stairs and 
parking spaces placed farther away from the entrance, and regulate the fast-food industry (French et al., 
2001, Hill et al., 2003, Nestle and Jacobson, 2000, Philipson and Posner, 2003, Philipson and Posner, 
2008). 

Whether these policies can be successful, however, depends on the extent to which a change in the built 
environment is capable of eliciting a behavioral response from individuals, and current research is far 
from definitive in this regard (Diez Roux and Mair, 2010, Oakes, 2004, Subramanian, 2004). A 
recent systematic review of studies published between 1966 and 2007 noted that most 
investigations reporting a significant link between the built environment and weight-related behaviors 
and outcomes were non-experimental and that little attempt has been made to try to tease out the 
causal path of influence (Papas et al., 2007). In particular, addressing the selection bias created by 
individuals sorting into physical environments best suited for their lifestyles or retailers non-randomly 
choosing locations for their businesses is challenging in non-experimental studies. More recent studies 
that have attempted to account for this selection problem with panel data methods or instrumental 
variable approaches have found mixed support that the physical environment causally affects obesity 
related behaviors and prevalence (Courtemanche and Carden, 2011, Eid et al., 2008, Ewing et al., 
2006, Kostova, 2011, Ng et al., 2009, Plantinga and Bernell, 2007, Zhao and Kaestner, 2010). 

One recent long-term study uses an experimental design, similar to one used in this study, to overcome 
the selection bias in linking the environment to obesity. Ludwig et al. (2011) describe the Moving to 
Opportunity program, where females were randomly assigned to live in different census tracts, and 
those assigned to low-poverty areas had lower prevalence of extreme obesity (BMI of 35 or more) and 
lower levels of glycated hemoglobin than did controls approximately 13 years after assignment. 
However, there were no differences across groups in the rate of females with BMIs of 30 or more (the 
standard cut-off defining obesity). Furthermore, while the social environment measures utilized in these 
aforementioned studies likely correlate with various aspects of the built environment, the measures 
reveal little about what specific features of the built environment matter in explaining the observed 
differences in the prevalence of extreme obesity (i.e., what characteristic of the food environment in 
low poverty areas explains obesity rates). 

Identification issues aside, measurement of obesogenic attributes of the built environment frequently 
also presents a significant challenge in studies investigating the influence of the environment on obesity 
and related behaviors (Diez Roux and Mair, 2010). Several of the aforementioned studies rely 
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on sociodemographic measures aggregated to a neighborhood or census tract (e.g., poverty) as proxies 
for the physical or social environment as opposed to using actual measures that characterize the food 
and physical activity environment. Others utilize measures of residential sprawl (the share of 
undeveloped land in one's neighborhood), counts of mixed-use retail shops within a certain buffer of an 
individual's address or zip code, park density (count per square mile in zip code), or census tract level 
poverty rates (Eid et al., 2008, Ewing et al., 2006, Kostova, 2011, Ludwig et al., 2011, Plantinga and 
Bernell, 2007). 

The present study contributes to the literature by investigating specific characteristics of the food and 
physical activity environments and by relying on a quasi-experimental design to allow for more 
convincing causal inference. Thus, we are able to address selection bias and utilize better measures of 
the food and physical activity environment. This work builds on and extends an earlier pilot study that 
surveyed 388 college freshmen randomly assigned to live in seven different dormitories at a Catholic 
university and found evidence of environmental effects on both behaviors and weight/BMI (Kapinos and 
Yakusheva, 2011). Females randomly assigned to dormitories with on-site dining halls weighed more 
and exercised less at the end of the first year, while males consumed more food than students 
otherwise assigned (Kapinos and Yakusheva, 2011). The study also found that proximity to the gym was 
associated with more frequent exercise. The present study investigates the role of gym proximity and 
more detailed measures of aspects of the campus dining and overall food environment among first-year 
students at a large university to understand better the underlying relationship between weight gain and 
exercise behavior and the obesogenic environment. 

2. Methods 
2.1. Sampling and data 
This study uses data collected initially for a study of peer influences on mental health outcomes 
among college students (Eisenberg et al., 2012). First-year students at a large public university were 
surveyed at two time points: during the three-week period prior to the start of the fall semester in 2009, 
and during the three-week period prior to the spring final exam week in 2010. Students were given the 
incentive to participate with a recruitment letter and a $10 bill (see Eisenberg et al., 2012) for more 
details about these data).1 A total of 3825 students (68% response rate overall) completed the baseline 
survey and provided their weight and height. Among those who completed the baseline survey, 2172 
provided their height and weight at follow-up. The survey data were linked to administrative data on 
housing preferences, dormitory and room assignments, and demographic characteristics. 

For students who submitted their housing applications by a certain deadline—which included 90% of 
our sample—housing officials generated a random lottery number for each student and then assigned 
students to housing (matched to the students’ preferences to the extent possible) in the order of the 
lottery numbers. This process implies that for any given students with identical housing preferences, any 
differences in housing assignments were entirely random. Thus, by controlling completely for the 
preference variables, we could simulate a random experiment. For the remaining 10% of the sample 
who submitted late housing applications, the housing officers assigned students to remaining housing in 
the order in which applications were received. For these students we controlled flexibly for the date of 
housing application by including dummy variables for each week in which the applications were 
received, in addition to housing preferences. 
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Student housing preferences included geographic area of campus, co-ed versus same sex residence, 
room type, and substance use environment. There were three geographic areas or neighborhoods of 
dormitories on campus, but we restricted our sample to those requesting the central area of campus 
(89% of our final sample requested the central area of campus). Most of the students in our sample who 
requested a non-central area were granted their requests. Similarly, virtually all of the female 
students in our sample who requested female only dormitories were placed in female only dormitories. 
Therefore, because these students were essentially non-randomly assigned housing, we excluded 
students who requested a non-central area of campus or a female dormitory from our analytic sample 
(n = 237). The remainder of the housing preference variables (room type: single, double, triple, and 
quad; substance use: whether the student is a smoker, non-smoker and/or whether the student 
preferred to live in a substance free residence) are included as controls in all of our analyses. Our final 
sample consists of 1935 students (1064 females and 871 males). Because our final sample represents 
only 50% of the sample surveyed at baseline, we investigate potential biases due to non-
response in Table A1. Overall, our final sample has similar means for baseline weight and height as 
compared to the initial sample of students surveyed. We base our analysis on the initial assignment of 
dormitories. We view our estimates as “intention-to-treat,” thus ignoring changes in rooms during the 
year. A very small fraction (<5%) of students in our sample change dormitories over the course of the 
year. 

The university, located in an urban area, had approximately 6000 first-year students most of whom lived 
in one of 14 campus dormitories. The dormitories varied significantly with respect to the hours of 
operation of nearby campus eateries, the number of vending machines in each dormitory, and the 
proximity to grocery stores and other restaurants unaffiliated with the university. Most of the 
dormitories had an on-site dining hall offering all-you-can-eat (buffet style) dining (10 out of 14) and 
were located within half a mile or less of a campus gym (see Table 1). The campus had three main 
recreational gyms with similar amenities. There was a campus and city mass transit system. Most 
dormitories had at least one bus stop within a 1/10th of a mile buffer. 

 



2.2. Measures 
2.2.1. Physical activity environment 
The main measure of the physical activity environment for each dormitory that we evaluated in this 
study was its proximity to the nearest campus gym. We measure this as the “runner's distance” between 
the dormitory and the nearest campus gym. We experimented with using straight-line distances, but felt 
that the runner's distance would more accurately characterize the route a typical student would take. 

2.2.2. Food environment 
Characteristics of the food environment evaluated were: (1) the presence of an on-site dining hall in the 
dormitory (dichotomous), (2) whether the nearest campus dining facility was closed during the 
weekends (dichotomous), (3) typical number of hours of weekday operation of the nearest campus 
dining facility (continuous), (4) number of vending machines in each dormitory, (5) number of nearby 
(within ¼ of a mile) restaurants (including fast food, sit-down, and coffee shops), and (6) number of 
nearby (within ¼ of a mile) grocery stores. 

2.2.3. Outcomes 
The outcome variables include measures of weight status and exercise frequency. Weight status 
variables include self-reported weight in pounds, and the body mass index (BMI), calculated in the 
standard way using self-reported weight (pounds) and height (inches): the ratio of weight to the square 
of height multiplied by 703. Exercise frequency equals one for those who reported exercising five or 
more times per week and zero, otherwise. This variable was based on a multiple choice survey question 
that asked how many hours per week on average the respondent exercised during the last 30 days, with 
the options of “Less than 1”, “1–2”, “3–4” and”5 or more.” We focus on weekly exercise frequency of “5 
or more” hours because the Center for Disease Control and Prevention recommends daily exercise. 
However, results using the categorical measure (using ordered probits) are consistent with those 
presented here.2 

We note that there may be other unmeasured dormitory attributes that may both explain weight and 
exercise behaviors and correlate with the measures we use. For example, unobserved characteristics, 
such as “walkability” of the dormitory to other campus buildings or jogging trails, fraternity/sorority 
membership of the students in the dorms, and prevalence of alcohol and other substance use in the 
dormitory likely influence eating and exercise behaviors. Because we are limited by the number of 
dormitories in our study, we focus on the aforementioned observable measures and estimate their 
effects separately to prevent multicollinearity from potentially biasing our estimates downward (see 
correlations among dormitory characteristics in Table A3). 

2.3. Empirical model 
To investigate the effect of the food and physical activity environments on students’ weight gain during 
the first year, we estimate: 

𝑌𝑌𝑖𝑖2 = 𝛽𝛽0 + 𝛽𝛽1𝑌𝑌𝑖𝑖1 + Г𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖2 + ∅𝑋𝑋𝑖𝑖1 + 𝜀𝜀𝑖𝑖2 

where Yik represents the outcome measure (BMI, weight, and exercise frequency) for student i at 
time k (k = 1 for baseline and 2 for follow-up), Environmenti is one of the environment measures 
(physical activity and food environment measures) pertaining to student i's dormitory, and Xis a vector 
of controls for student's dormitory preferences. Conditional on dormitory preferences and the lagged 
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outcome variable, the estimated coefficients of the built environment variables will measure the 
incremental impact of a unit change in the respective dormitory characteristic on the change in the 
student's BMI, weight, or exercise frequency during the first year. For the housing preference variables, 
we utilize a set of dummy variables that correspond to all possible permutations of the choices on the 
housing application for each campus as described above. 

We estimate linear regression models where BMI and weight are the dependent variables and logistic 
regressions where frequent exercise (5+ hours per week) is the dependent variable. In models with 
weight as the main outcome variable, we also control for the student's baseline height. In all 
specifications, we cluster standard errors by the dormitory. We estimate Eq. (1) separately by gender 
due to evidence that suggests that males and females exhibit different eating behaviors and body image 
and may respond differently to triggers in the obesogenic environment (Boyington et al., 2008, Chang 
and Christakis, 2003, Croll et al., 2002). 

Based on the previous literature discussed above, we hypothesize that living closer to a campus gym 
would result in greater exercise frequency and a lower BMI/weight, on average. Similarly, we expect 
that having greater access to on-site dining facilities, vending machines, and restaurants would result in 
a higher BMI/weight while greater access to a full service grocery store would result in a lower 
BMI/weight. We note that the relationship between access to a grocery store and weight may be more 
complicated as access to a grocery store may result in purchasing more food and the quality of food 
available and purchased at nearby grocery stores is unobserved. Thus, it may be the case that students 
are purchasing less healthy, ready-to-eat snacks from the grocery stores, which would be consistent 
with previous work that found that students stash approximately 20,000 calories on average in snack 
food items in their dorm rooms (Nelson and Story, 2009). 

3. Results and discussion 
Our empirical strategy relies on the assumption of conditional random assignment of the students in our 
sample to the different campus dormitories. As a first check of this, we examine the baseline weights of 
students across dormitories controlling for dormitory preferences and find no difference in baseline 
weights across dormitories for females (both from pairwise comparisons of baseline weight across 
dormitories and from F-tests of the joint significance of dormitory fixed effects in explaining baseline 
weight). We did find differences in baseline weights for males in one dormitory. However, our estimates 
are robust to excluding these males. Additionally, we find mostly non-significant associations between 
dormitory characteristics and baseline weight (results not reported here, but available upon request). 
We note that the lack of significant findings does not necessarily imply that these characteristics are not 
important, just that we are unable to detect significant effects in this sample. 

Table 1 shows mean weight gain and changes in exercise behavior in each dormitory by gender in our 
final sample. On average, males and females gained about l.7–1.8 lbs over the course of the year, but 
this varied considerably by dormitory and gender. This average weight gain is slightly lower than the 
2.5–6 lb average weight gain documented in other studies (Anderson et al., 2003, Butler et al., 
2004, Hajhosseini et al., 2006, Hoffman et al., 2006, Holm-Denoma et al., 2008, Kapinos and Yakusheva, 
2011, Levitsky et al., 2004, Levitsky et al., 2006, Lloyd-Richardson et al., 2009, Matvienko et al., 
2001, Megel et al., 1994, Morrow et al., 2006). In Table 2, we present means for the entire sample 
stratified by gender. In addition to increases in weight, because height did not change much, BMI also 



increased over the course of the year for both males and females. Both males and females reported 
significant decreases in the proportion who reported exercising five or more hours per week: 14% and 
6% point decrease for males and females, respectively. Note that our baseline measure of exercise was 
obtained prior to college entry, when students may have had more free time for exercise and when the 
weather may have facilitated more outdoor exercise. 

Table 2. Descriptive statistics, by gender. 

 

In Table 3, we report our estimates of the effect of the food environment on BMI and weight stratified 
by gender. Note that each cell represents a separate regression with adjustments for baseline measures 
of the dependent variables, housing preferences and the week the housing application was received, 
and includes robust standard errors in parentheses. In other words, we are separately estimating the 
effect of each food environment measure. None of the food environment measures influenced follow-
up BMI or weight for males, which may also be due to the small observed weight change for males in 
our sample (1.65 lbs). We note that we cannot rule out the possibility that exposure to different food 
environments may have resulted in significant differences in underlying eating behaviors that could 
produce differences in body weight if captured over a longer period. 



Table 3. The effect of the food environment on BMI and weight, by gender. 

 

For females, decreased access to campus dining and increased access to a grocery store resulted in less 
weight gain over the course of the year (Table 3). Females living in dormitories where the nearest 
campus dining facility was closed on the weekend gained about 1 lb less over the course of year (row 2). 
While this may seem like a small effect, this is equivalent to 58% of the average weight gain among the 
females in our sample (1.06 of 1.83 lbs) over the course of approximately nine months.3Similarly, each 
additional hour of operation of the nearest campus dining hall was associated with a 0.12 (p < .05) 
pound greater weight gain among females (row 3). This coefficient is equivalent to a 1.14 lb smaller 
weight gain among females living near dining halls open the shortest number of hours (4.5 h per day) 
compared to females living near dining halls open the longest number of hours (14 h per day), 
suggesting that around the clock access to campus dining may facilitate greater food intake. Females 
living near a grocery store gained about a half a pound (0.55, p = 0.09) less than females living farther 
than ¼ of a mile from the nearest grocery store (row 4). This finding is consistent with previous studies 
that suggest that having greater access to fresh fruits and vegetables leads to improved dietary 
intake and lower obesity rates. However, we note that the campus dining facilities at the university we 
studied reported having numerous “healthy,” including vegan and vegetarian, options. Nonetheless, we 
find considerable variation across campus dining facilities in our review of menus suggesting that there 
could be large differences in what was offered in a campus dining hall on any given day and what would 
be available at a nearby grocery store. We also attempted to parse out the types of restaurants, as some 
types may be less healthy than others, but still found no significant effect of the number of restaurants 
within a ¼ of a mile for both males and females.4 A more systematic comparison of campus dining 
facilities with non-campus restaurants and other food retailers is needed. 

Having more vending machines in the dormitory resulted in less weight gain for females: females living 
in dormitories with 6 (the average) vending machines gained about 1.7 lbs less over the course of the 
year than females living in dormitories with no vending machines (row 6). While this seems inconsistent 
with previous studies that suggested that vending machines offer convenient access to less healthful 
fare (sugar-sweetened beverages and high energy dense snacks), we do not know exactly how the 
presence of vending machines altered students eating behaviors. For example, in one recent study, 
approximately 18% of middle school students reported purchasing food from vending 
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machines instead of buying lunch (Park et al., 2010). If students were substituting snacks for meals by 
using the vending machines, we might observe this decrease in weight gain in dormitories with more 
vending machines. Additionally, we do not know exactly what was offered for sale in each of these 
vending machines. Vending machines that offer healthier fare are becoming increasingly common and 
may improve dietary intake. We endeavored to explore this issue further by testing for interaction 
effects between campus dining measures and the number of vending machines in the dormitories (Table 
A2). The presence of vending machines tended to decrease BMI in dormitories without on-site dining 
halls for females, but had little influence on BMI for females in dormitories with on-site dining halls. 
While this appears to be consistent with the substitution hypothesis (i.e., in dormitories without access 
to meals, students may have been using the vending machines instead of buying a full meal from a 
nearby restaurant), the inconsistent results from models using other measures of the food environment 
make it difficult to draw strong conclusions about how vending machines might affect meal substitution 
and healthful eating. 

In Table 4 (rows 1 and 2), we present estimates of the linear effect of gym proximity. Each numbered 
row represents a separate regression. We find a negative effect of the proximity to a campus gym on 
BMI but not on weight for males. This effect persisted in models where we controlled for the number 
of bus stops within 1/10th of a mile of the dormitory (row 2). However, the proximity to a campus gym 
had no effect on exercise frequency for males. Disentangling these effects is particularly challenging for 
males who may still be growing as we do not have a way of differentiating between changes in their 
muscle mass and changes in their adiposity. As with male students, we find no effect of proximity to the 
campus gym on exercise frequency for females. These findings are also robust to operationalizing our 
exercise measure as a categorical measure and estimating an ordered probit for both males and 
females.5 

Table 4. The effect of gym proximity on weight status and exercise frequency in spring, by gender. 

 

We investigated the presence of non-linear gym proximity effects by using a linear spline (with a knot at 
0.39) (rows 3 and 4 of Table 4). Consistent with the linear specifications, males who lived farther than 
0.39 miles from the nearest campus gym had significantly lower BMIs and males who lived closer were 
significantly less likely to exercise. As noted above, we should interpret these findings with caution due 
to our limited ability to differentiate between changes in muscle mass and fat, which could confound 
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our estimates, particularly for males. We observed no evidence of non-linear effects of gym proximity 
on females’ BMI, but we find that females who lived closer than 0.39 miles to a campus gym had greater 
odds of frequent exercise (5+ hours per week) whereas females living 0.39 miles or farther had lower 
odds of frequent exercise. 

4. Conclusion 
Overall, our findings provide some tentative evidence that exogenous changes to the physical 
activity environment may lead to changes in weight and related behaviors. However, like most of the 
earlier studies of the impact of the physical environment on obesity, we fall short of providing clear and 
robust evidence of such a link. Understanding spatial effects is challenging as simple linear distances 
may not capture the implicit cost to individuals to utilize nearby physical activity amenities. Further 
research and policy efforts need to consider transportation options and the possibility of non-linear 
relationships between proximity and behaviors. 

Because our identification essentially comes from 14 different dormitories, we are limited in our ability 
to examine all of these characteristics simultaneously. However, we re-estimated models using one 
measure of the fitness environment (proximity to gym) and one measure of the food environment 
(various measures). The results are largely consistent with the models estimating effects separately 
though magnitudes tend to decrease (results not reported here, but available upon 
request).6 Nonetheless, there may be other dormitory characteristics that are correlated with the 
measures we use that explain eating and exercise behaviors. 

While there are well-documented racial/ethnic disparities in obesity rates and we might expect the 
influence of the physical built environment to vary by race/ethnicity (Komlos and Brabec, 
2011, Kumanyika, 2008, Sallis et al., 1996), we are underpowered to examine this carefully in this 
particular dataset. Restricting our sample to only white students or including a white interaction term 
does not yield significantly different results from those presented here (results available upon request). 
However, we are cautious to draw conclusions about how the environmental impacts might vary by race 
from this study and believe this is an important area for future research. 

Although our design allows us to eliminate bias due to individuals sorting into environments that fit their 
preferences, it is important to bear in mind the following limitations of this study. First, all of our 
outcome measures are self-reported, which may result in non-classical measurement error as other 
studies have noted that individuals tend to understate their weight (Rowland, 1990) and that self-
report error might be systematically correlated with behavioral changes (e.g., students who go to the 
gym weigh themselves more often than those who do not). While we are unable to account for 
measurement error resulting from behavioral changes during the first year, the fact that our model 
controls for baseline measures makes it robust to any time-invariant self-report biases. Students in our 
study report how many hours a week they typically exercise, but what actually constitutes “exercise” 
and the intensity of exercise may vary across individuals. The questionnaire does, however, specify for 
students to count only “moderate or higher intensity” exercise with moderate exercise being defined as 
equivalent to brisk walking or biking. We are unable to account for developmentally appropriate 
changes in weight or differentiate between weight gain due to gaining muscle mass or 
increased adiposity (Burkhauser and Cawley, 2008). The fact that students at this age, particularly males, 
may not be finished growing implies that we should be cautious making conclusions about obesity based 
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on the observed weight changes. In particular, because we examine changes in exercise behavior, some 
students may be gaining weight because of increased exercise. 

We are unable to characterize the physical activity and food environment completely and we do not 
know much about the students specific eating (e.g., type of campus meal plan purchased) and exercise 
behaviors in this study. A potentially large set of attributes of the dormitories, such as distance to other 
campus buildings or jogging trails, fraternity/sorority membership of the students in the dorms, and 
prevalence of alcohol and other substance use in the dormitory, to name a few, likely influence eating 
and exercise behaviors but are not examined in this study. Previous research on peer effects has shown 
that the social environment is also an important factor in explaining eating and exercise behaviors 
(Carrell et al., 2011, Christakis and Fowler, 2007, Christakis and Fowler, 2008, Cohen-Cole and Fletcher, 
2008, Halliday and Kwak, 2009, Trogdon et al., 2008, Yakusheva et al., 2011, Yakusheva et al., 2014). 
Although we do find the presence of peer effects using these data in a related study (Yakusheva et al., 
2014), we do not have enough statistical power to examine these effects jointly in this study. Attempts 
to fully characterize the obesogenic environment are often problematic as measures may be related 
(i.e., the locations of restaurants may be correlated with the locations of grocery stores). While 
exploring a more detailed set of environmental characteristics was beyond the scope of our study, our 
results point out to the importance of these types of analysis in large diversified study design where 
such effects can be identified more credibly. While evaluating these multiple measures with 
our subgroup analysis (by gender) may suggest that multiple testing adjustments are appropriate 
(Schochet, 2008), we point out the large literature that suggests that health behaviors in general 
and eating disorders and body image in particular differ by gender (Boyington et al., 2008, Chang and 
Christakis, 2003, Croll et al., 2002). 

Finally, our sample consisted of first year college students at a large academically competitive university. 
Furthermore, to leverage the quasi-random assignment of students to dormitories, we had to restrict 
the sample to students who did not request a non-central area of campus and did not request a male- or 
female-only or an honor dorm. While quasi-randomization allowed us to combat unobserved selection 
and is a major strength and novelty of the study, it may result in a loss of representativeness of our 
study sample and limit generalizability of our findings to other populations. 

Using conditionally random dormitory assignment of freshman students as a natural experiment, this 
study finds evidence that the food environment influences weight gain for first-year college students. In 
particular, access to a dining facility that is open longer hours or on weekends, as well as living in a 
closer proximity to campus eateries was associated with a greater amount of weight gain for females 
(approximately 1 lb more), while access to grocery stores resulted in smaller weight gain (approximately 
½ pound less). We find that vending machines were associated with a smaller weight gain, but only 
when they were likely to be used instead, and not in addition to, a full meal. We also find some tentative 
evidence of a link between the physical activity environment, as measured by proximity to the gym (e.g., 
OR = −0.82 for females living more than 0.39 miles from the campus gym, p < 0.01), and exercise 
frequency and weight, but more research is needed to understand fully the relationship between the 
physical activity environment and exercise. As previously noted, we do not find significant effects for 
males, but we are cautious to draw strong conclusions from this because the male weight change in our 
sample was quite small. 



These findings have the potential to guide campus-wide interventions aimed at increasing physical 
activity and encouraging more healthful eating. However, our findings do not necessarily suggest that 
dramatic changes to the built environment are required to elicit behavioral changes. Consistent with 
libertarian paternalistic policy prescriptions (Thaler and Sunstein, 2009), our results suggest that even 
minor tweaks, such as changing the hours of the campus dining facilities or assessing the healthful 
options in the dormitory vending machines, can result in changes in students’ weight. Policymakers 
should be cautious, however, as the underlying behavioral mechanisms are not fully understood. 
Environmental influences on exercise and weight gain are particularly important for young 
adults because for many of them, the college years are the first time they are making independent 
decisions and forming lifelong habits. Further research efforts should focus on investigating the 
generalizability of these findings to other populations, the persistence of these effects over time, the 
interaction of the physical environmental effects with social environment effects, and other 
environmental characteristics in a way that addresses the selection bias. 
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1  The data used in this study were initially collected and statistically powered to investigate the role of 
peers in mental health outcomes. A post hoc power analysis (Bosker et al., 2003, Snijders and 
Bosker, 1993) shows that our nested sample of 1064 females and 871 males living in 14 
dormitories achieves 0.88 and 0.83 power for females and males, respectively, to detect large 
dormitory-level effect sizes (0.35 of R2); 0.72 and 0.68 power for females and males, 
respectively, to detect medium effect sizes (0.15 of R2); and 0.45 and 0.36 power for females 
and males to detect small effect sizes (0.02 of R2). Although our sample is underpowered for 
medium and small effect sizes, we believe that the results that we are able to detect are 
important and policy-relevant because they are not by self-selection which is a major 
methodological strength. 

2 Results not reported here but available upon request. 
3 In Table A4, we present unadjusted changes in weight/BMI across the weight change distribution by 

whether the dining hall was opened on the weekend or not. 
4 Results not reported here but available upon request. 
5 The coefficients on distance to gym are insignificant in these models and are not reported here, but are 

available upon request. 
6 Because multicollinearity may be an issue in such a model, we calculated the variance inflation factors, 

all of which were less than 3. We also estimated a ridge regression model to alleviate any 
potential multicollinearity bias; this did not significantly change our results. 
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