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Abstract

We use randomized roommate assignment in dormitories in a college in
Kolkata in India to examine peer effects in weight gains among roommates.
We use administrative data on weight, height, and test scores of students at
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the time of college admission and then survey these students at the end of their
first and second years in college. We do not find any significant roommate
specific peer effect in weight gain. Our results rather suggest that an obese
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roommate reduces the probability that the other roommates become obese in
subsequent years. We examine potential mechanism using survey data on
students’ eating habits, smoking, exercise, and sleeping patterns. We find that
obese roommates sleep longer, which in turn improves the sleep pattern of

Funding information others, which might explain the weak negative effect of obese roommates on
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1 | INTRODUCTION

Is a student more likely to become obese if (s)he has frequent contact with a randomly assigned peer in the same college
who is obese? Most of the main mechanisms found in the literature on health behavior would lead one to expect a
strongly affirmative answer. Obesity, for instance, is found to cluster in families and friendship groups (Fowler &
Christakis, 2008b; Kling, Liebman, & Katz, 2007; Trogdon, Nonnemaker, & Pais, 2008; Yuan, Lv, & VanderWeele,
2013). Also, many health behaviors have been found to be contagious within randomly assigned peer groups, such as
binge drinking (Duncan et al.,2005; Eisenberg, Golberstein, Whitlock, & Downs, 2013), substance use among adoles-
cents (Clark & Lohéac, 2007; Fletcher, 2010, 2012; Gaviria & Raphael, 2001; Lundborg, 2006; Powell, Tauras, & Ross,
2005), sexual behavior and risky behavior (Card & Giuliano, 2013), physical activity and dietary intake (Coppinger,
Jeanes, Dabinett, Vogele, & Reeves, 2010), and suicidal ideation and self-injury (Prinstein et al., 2010; Velting & Gould,
1997). Why would obesity among students in a college be the exception?

The results from previous studies using randomized assignment to examine the peer effects in obesity are mixed. For
example, Yakusheva, Kapinos, and Eisenberg (2014) found gender differences in peer effects. They find no peer effects
in health outcomes for male students in a dormitory, but they observed significant influences among females by their
female peers. Similarly, Carrell, Hoekstra, and West (2011) found strong peer effects among students at the lower
end of the fitness distribution in terms of exercise behavior. They argue that the results are largely driven by imitation
or exercise habits of their least fit friends.
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In this paper, we examine peer effects in obesity among randomly assigned males in a college campus and inspect
various contributing health behaviors. We conducted our own survey on different socioeconomic characteristics of
the students, including their test scores, eating habits, smoking, and sleeping patterns. We also obtained these students’
test scores, height, and weight from the college authority, collected at the time of their admission into the college. These
students were enrolled in an undergraduate degree program during the academic years 2012-2013 and 2013-2014. We
take advantage of the fact that the college randomly assigns students to different rooms where they live together for 3 to
4 years. These roommates do a lot with each other, often forming study groups and friendship groups, but certainly
sharing meals and exercise opportunities. This allows us to see whether in that environment, the initial weight of room-
mates affects the subsequent weight change of the other roommates.

Overall, our results suggest that there is no strong peer effect of obesity among dormitory students in a developing
country setting as in Kolkata in India. We find a (weakly significant) negative causal relation between the initial weight
of a roommate and the subsequent weight gain of a student. Given the Indian context, socioeconomic status such as
income and caste as well as students' region of residence could play an important role in terms of students’ social net-
work and relationship among roommates. As such, we examine heterogeneity among roommates based on these char-
acteristics. We find heterogeneity in peer effects—in particular, students from rural and general caste groups are more
influenced by their peers. Students enter into college in different years, and their relationship and influence among each
other could be different based on the entry cohort. Indeed, we observe there is also a temporal pattern. The results are
stronger in the early years of being together as roommates, and dissipate later. Our survey allows us to examine a num-
ber of channels including students' food habits, sleeping patterns, smoking habits, and physical activity. Our results sug-
gest that students' sleeping habits could explain a significant portion of the peer effects we observed.

However, our results should be viewed in context given that we are looking at a quite small and particular group (as
this is an all-boys college) within a very constrained environment: They are all on a campus, having their meals pre-
pared at the hall canteens and sharing in a single culture of exercise opportunities, away from the prior family culture.
This means that several “normal” avenues of contagion are not relevant, including food preparation habits or the social
norm of the whole community. What remains is the “pure” direct effect of the happenstance of whether someone else
has a high weight on the subsequent weight gain or loss of roommates (and vice versa). Contagion could then come
from the amount of food consumed and exercise engaged in, as well as influences on metabolism from the interactions,
which includes the possibility of changes in stress due to weight differences or the impact of weight differences on
sleeping patterns. Still, our results are the first direct evidence we know of peer effects in health outcomes in a devel-
oping country setting using randomized assignment of roommates in dormitory. Hence, the results set a benchmark
for others to study in different contexts (such as students in both male and female dormitories in same settings) using
a larger sample of students and their peers.

Common problems in peer-effects studies are that peers are often nonrandomly selected, and the Manski (1993)
reflection problem wherein one cannot tell from an individual's behavior in a group who started and who followed.
A related issue is that in differing contexts, different things are common, making it hard to know whether effects are
due to peer interactions or shared environments. The random assignment circumvents the selection bias problem,
and by collecting health and behavioral information prior to entry, we get initial conditions (including initial weight)
that are untainted by peer effects from within this campus, allowing us to trace the influence of the initial conditions
of peers on subsequent behavior of the other peers.

The paper proceeds as follows: We first review the literature on peer effects in obesity, after which we describe the
survey and data in Section 3. This is followed by a discussion of the methodology in Section 4. Next, Section 5 present
the regression results. In Section 5, we test the validity of the random assignment mechanism and then estimate the
effects that the initial weight of roommates has on the weight changes of the other roommates. These are followed
by falsification tests and robustness checks. In this section, we also look at the possible mechanisms for peer effects
in health outcomes. Finally, we conclude the paper in Section 6.

2 | LITERATURE REVIEW

The huge costs and health consequences related to the incidence of overweight and obesity has led researchers, public
health, and policy officials to focus on the determinants of weight gains. Besides genetic, environmental, behavioral, and
psychological factors (Cutler, Glaeser, & Shapiro, 2003; Fowler & Christakis, 2008a, 2008b; Lakdawalla & Philipson,
2009; Philipson & Posner, 2003), social interactions have also come under scrutiny (Kling et al., 2007; Yuan, Lv, &
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VanderWeele, 2013). This is partially because social interactions can be affected more easily by policymakers than some
of the other factors such as genetics. As Eisenberg, Golberstein, Whitlock, and Downs (2013) put it, the spillover effect of
social interactions matters to policy because of “potential market failures due to externalities associated with behaviours
and intervention.” Studying the social influence of friends or family members is quite challenging, due to the nonran-
dom nature of such relationships (Plotnikoff et al., 2010; Yuan, Lv, & VanderWeele, 2013). Individuals usually self-select
roommates and neighborhoods with similar characteristics, which can lead to selection bias and environmental
confounding.

Various studies have investigated strong peer effects in behaviors like smoking and drug use among adolescents
(Castrucci, Gerlach, Kaufman, & Orleans, 2002; Fletcher, Bonell, & Hargreaves, 2008; Go, Green, Kennedy, Pollard,
& Tucker, 2010; Simons et al., 2010), crime (Glaeser & Scheinkman, 2001), and in HIV-related unsafe behaviors (Cai
et al., 2008; Simoni, Nelson, Franks, Yard, & Lehavot, 2011). But the major drawback of these studies lies in the selec-
tion bias arising due to nonrandomized set up or environmental confounding.

Most studies that focused on the social determinants of obesity found that obese peers increase the probability of an
individual becoming obese (Cohen-Cole & Fletcher, 2008; Fowler & Christakis, 2008a, 2008b; Halliday & Kwak, 2009;
Trogdon, Nonnemaker, & Pais, 2008). Fowler and Christakis (2008a) use the Framingham Heart Study data of 32 years
and find strong peer effects in weight gain. That data include people from all over a medium-sized city (Framingham)
and follows the influences of friends that people made in their life, that is, nonrandom friends. They try to solve the
problem of selection bias by controlling for the obesity of peers in the past. A disadvantage of that kind of natural data
is that environmental and institutional influences are not random. For example, friends often live in the same neighbor-
hood and thus have the same influences of a fast food joint or gym near their residential area. Cohen-Cole and Fletcher
(2008) attempted to reduce this environmental and institutional bias within the Framingham data, by including
neighborhood-specific fixed effects in their estimation and to more cleanly focus on the time-varying information. Doing
so, they find only small and insignificant peer effects in obesity, indeed raising the possibility that the correlation found
in cross sections is largely spurious due to shared environmental circumstances rather than contagion in behavior.

There are only a few studies examining the peer effects in health outcomes using randomized assignment. Yuan, Lv,
and VanderWeele (2013) examined health behavior among students who were randomly assigned roommates, and
found positive contagion in weight-related behavior among students. Their results show that moderate-intensity exer-
cise is positively associated with their roommate's exercise behavior. Similar dietary patterns, specifically the eating of
sweet food (including candies and chocolate) and roasted/baked/toasted food, were also observed. A difference with
our study is that in the college we look at, students do not cook themselves but share food in a canteen, effectively
knocking out contagion in food preparation habits as a source of peer effects. Yakusheva et al. (2011, 2014) examined
peer effects in weight gain for males and females in a college using a random roommate assignment design. They found
evidence of positive and significant peer effects for females; however, no significant results for males. The authors
pointed out that physical activity and eating disorder were not the main channels for peer effects in weight gains. How-
ever, they were unable to provide potential channels for their results. Carrell, Hoekstra, and West (2011) examined the
role of randomly assigned roommates in physical fitness scores and whether the individual was placed on athletic pro-
bation in a U.S. Air Force Academy. The authors concluded that very unfit peers reduced the physical fitness of other
students. They hypothesized that in their case, the peer effects went via the diet or exercise habits of the least fit friends.

3 | DORMITORY ASSIGNMENT, SURVEY, AND DATA

3.1 | Dormitory assignment

Every year, the Ramakrishna Mission Residential College Narendrapur (also referred to as RKMRC) administration
conducts a college-level entrance exam during the months of June and July. RKMRC is a major tertiary-level educa-
tional institution in Kolkata in India. This is an all-boys residential college with students mostly living in one of the
three hostels situated inside the college campus. The entrance exam usually consists of a written test and a face-to-face
interview with representatives from the Administration Office (AO). It is one of the preferred, if not the most preferred,
tertiary education for students in West Bengal in India who are interested in pursuing nonengineering and nonmedical
careers. It is one of the few residential colleges in Kolkata.

Only those students who are eligible to sit for the entrance exam, based on an eligibility criteria set by the Admin-
istrative Office, are invited for the exam. Representatives from the AO collect information on academic ability (i.e.,
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marks from past exams) and also measure weight and height of students themselves at the time of admission. The AO
then prepares the final list of all first year admitted students and forwards two separate lists (an undergraduate list and
postgraduate list) to the Housing Office for room assignment. Each successful student in the list is then randomly allo-
cated to one of the three hostels by the Housing Office,' followed by the hostel authorities randomly allocating them to
one of the hostel rooms. The room assignment process also makes sure that first-year students are not assigned to a
second-year room. There is no preferential treatment for students from different socioeconomic groups based on caste
or region of residence. Thus, students are randomly assigned to their rooms irrespective of their body mass index (BMI)
or weight. Generally, the students remain with their initial set of roommates throughout their degree. If students have
any serious problems with their existing roommates,” which is relatively rare, the hostel authority, at its discretion,
might assign them to a new room, and we take this into account in the analyses.

3.2 | Survey and data

The dataset used in the current paper was collected from dormitory students enrolled in RKMRC, for the academic years
2012-2013 and 2013-2014.> We administered and conducted the survey with the help of college administration, among
all the students in all three dormitories of the college. For the purpose of this paper, we dropped the third-year students
and the master's students as anthropometric indicators (e.g., height and weight) for these years of students were not col-
lected by the Administrative Office at the time of their admission. The final dataset used in the paper consists of infor-
mation from 214 students who were studying either in the first or second year of their undergraduate degree programs
during April to May 2014.

The students come from different socioeconomic backgrounds in West Bengal—from urban, semiurban, or rural
areas, and they belong to different caste groups (such as General caste, Scheduled Tribes [STs], Scheduled Caste [SC],
and Other Backward Classes [OBCs]). Individual as well as household specific information, such as household income,
caste category (General caste or SC/ST/OBC caste category), region of residence (urban/semiurban and rural area), aca-
demic records (Class 10th and 12th Board exam marks), and anthropometric information (height and weight), was col-
lected from the application form that was duly filled in by the students and the AO at the time of admission. This
information was merged with the detailed information collected by the enumerators at the time of the survey and
semester-wise detailed marks for all the subjects taken from the Examination Office.

The survey comprised a detailed questionnaire on personal, household characteristics, general health and well-
being, social behavior, time use, and activities like hours spent on sleeping (weekdays and weekends), relax/hobby,
etc., and lifestyle activities like number of meals taken, frequency of consumption of fruits and vegetables, participa-
tion in physical activity, and smoking habits. The enumerator also collected detailed anthropometric information such
as weight, height, arm circumference, and waist and hip measurements from the students at the time of the survey.
The enumerators used measuring scales such as tape and weighing scales to collect the specific measures on
anthropometry.

We were careful to include all students in dormitories into the survey. If a student was not found in the dormitory at
the time of survey, the enumerators collected their contact information (e.g., mobile number) and went back to survey
them when they were available during the survey period mentioned above. As a result, nonresponse in our survey was
minimal: Among the first-and second-year students, only three students were not available for health and medical rea-
sons. Out of 251 students surveyed from the first-year and second-year dormitory students, we did not have administra-
tive records of height and weight for 37 students from the college authority. In Table A15, we show that the students
included in the sample and those that were dropped due to missing past anthropometric information are similar in

'However, students with disabilities (about 3.74% of the sample) are not randomly assigned a room as the Housing Office and hostel authorities assign
particular rooms with specific facilities. The Housing Office only receives limited information from the Administrative Office for the room and hostel
assignment. They do not have access to the students' marks, anthropometry, or socio-economic demographic characteristics.

*Less than 5% of the students in the sample changed their initial set of roommates, as assigned by the Housing Board and the Hostel Authorities. We
obtain similar results when we consider current set of roommates and use initial set of roommates as an instrument for the current set of roommates.
Results are available in Table A2.

*The data used here are part of a larger dataset collected at this college that has so far also been used to look at the determinants of exam results
(Frijters, Islam, & Pakrashi, 2019), although that paper does not use the key variables looked at here (weight, health, and lifestyles). Relevantly, that
paper did find strong positive effects of the academic quality of a roommate on the exam outcomes of other roommates, showing that these roommates
do indeed interact and can strongly affect each other.
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TABLE 1 Descriptive statistics

Variables of interest Mean Standard deviation Minimum Maximum

Health outcomes
Current weight (in kg) 64.27 11.96 40.00 109.00
Past weight (in kg) 60.86 11.45 40.00 92.50
Roommate's past weight (in kg) 61.05 8.23 40.00 86.25
Current BMI (in kg/m?) 22.57 4.07 14.50 36.88
Past BMI (in kg/m?) 21.89 4.26 11.89 41.49
Roommate's past BMI (in kg/m?) 21.98 2.88 14.50 34.44
Current overweight dummy 0.43 0.50 0.00 1.00
Past overweight dummy 0.36 0.48 0.00 1.00
Roommate's past overweight dummy 0.37 0.48 0.00 1.00
Current obesity dummy 0.11 0.32 0.00 1.00
Past obesity dummy 0.10 0.30 0.00 1.00
Roommate's past obesity dummy 0.02 0.14 0.00 1.00

Demographic and socioeconomic characteristics
Age (in years) 19.33 0.86 17.00 23.00
Adjusted age squared 3.74 0.34 2.89 5.29
Rural residence dummy 0.47 0.50 0.00 1.00
Limiting illness dummy 0.06 0.23 0.00 1.00
SC/ST/OBC category dummy 0.21 0.41 0.00 1.00
Household income (in 10,000 INR) 2.30 2.02 0.09 8.00

Note. The number of observations is 214. Overweight and obesity dummies have been constructed according to the Asian standards, whereby an individual with
body mass index (BMI) greater than or equal to 23 (27.5) is considered overweight (obese). Roommate's characteristics like weight, BMI, overweight dummy, and
obesity dummy are average characteristics of an individual's roommates, excluding the roommate himself. If average past BMI of the roommates is found to be
greater than or equal to 23, roommate's past overweight dummy is considered to be 1, and 0 otherwise. Similarly, if average past BMI of the roommates is greater
than or equal to 27.5, roommate's past obesity dummy is 1, 0 otherwise. Adjusted age squared is age squared divided by 100. Rural residence dummy takes the
value 1 if the individual comes from a rural area, and 0 if from urban and semiurban regions. SC/ST/OBC category dummy takes the value of 0 if the individual
belongs to General category and 1 if he is either Schedule Caste (SC), Schedule Tribe (ST), or Other Backward Classes (OBCs). Household income is monthly
household income in 10,000 rupees. It ranges from INR 900 per month (pm) (which is approximately 9 pounds or US$15 pm) to INR 80,000 (approximately
800 pounds or US $1,333 pm) using an exchange rate of 1 pound = 100 INR and 1 US$ = 60 INR as of March 31, 2014 (Source: www.exchangerates.org.uk).

terms of the other socioeconomic, demographic, academic information, and also with respect to the anthropometric
information collected during the survey.

Table 1 gives descriptive statistics of the information for students whose health records was available from both
admission office and our survey.* Almost half of the students (47.5%) come from a rural area. About a quarter of the
students belong to socially backward or historically disadvantaged classes, such as SC, ST, or OBC caste category.
The mean past weight and mean past BMI are significantly lower than mean current weight and mean current BMI,
respectively, showing that in general students gained weight. Also, the number of overweight and obese students
increased from the time of admission to the time when the survey was conducted, though not much: Obesity increased
from 10% to 11% from the time of admission to the survey.

4 | METHODOLOGY

In order to estimate the peer effects in health outcomes, we use a linear regression framework:
Current Health Outcome = a + 3 (Past Health Outcome) + y (Roommate’s Past Health Outcome) + § X +e. (1)
We are particularly interested in the sign and magnitude of the parameter y in Equation (1). The parameter y repre-

sents the effect of roommates’ health status on an individual's own health outcomes. Like previous studies on peer
effects, we control for own past health outcomes® prior to joining college, collected at the time of admission. For

“Descriptive statistics of all the other variables that are used in this paper (and not included in Table 1) are made available in Table A10.

SThe roommate's characteristics are average characteristics of an individual's roommates, excluding the individual himself. However, as a robustness
check, we rerun Equation 1 with two separate independent variables, namely, at least one obese (/overweight) roommate and proportion of obese (/
overweight) roommates. We obtain results similar to the baseline model. The results are made available in Table AS8.
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example, when we consider current BMI of an individual, we control for both his own past BMI as well as the past BMI
of his roommate, the main variable of interest.

In Equation (1), we consider several dependent variables: weight (in kilograms), BMI, which is weight (in kilo-
grams) divided by height (in metres) squared, and finally incidence of overweight and obesity. The overweight
and obesity dummies were constructed according to the Asian population standard, that is, an individual is consid-
ered to be overweight (/obese) in terms of Asian standards if their BMI is greater than or equal to 23 kg/m?* (/
27.5 kg/m?). This differs from the WHO standards, which uses 25 kg/m? (/30 kg/m?) as the cutoffs. As a variation
of the baseline model, we use these WHO standards for overweight and obesity. We also control for individual-
and household-level characteristics, captured by X in Equation (1). They include individual and household specific
characteristics like age, adjusted age squared (age square/100), limiting illness, region of residence (urban/semiurban
area and rural area), caste category (General and others like SC, ST, and OBC), monthly household income (in
10,000 rupees), and year of study.

As a robustness check, we rerun Equation (1) with the current set of roommates rather than initially (and randomly)
assigned roommate. Less than 5% of the students in the sample changed their initial set of roommates, as assigned by
the Housing Board and the Hostel Authorities. In order to tackle any endogeneity that could arise because some of these
roommates chose their own room and did not follow initial assignment, we then use the initial randomized roommate
assignment as an instrument for current roommate assignment (see Table A2).

We examine the heterogeneity in the peer effects on health outcomes, based on individual, socioeconomic, and
geographic characteristics. In order to address the potential concern due to the small sample, we compute the
adjusted p values using a wild bootstrap method based on 1,000 replications (see Cameron, Gelbach, & Miller,
2008). As many outcomes are examined, we allow for multiple hypothesis testing. To control for false
discoveries, we use the multiple hypothesis testing adjustment using the procedure suggested by Anderson (2008)
and report the false discovery rate sharpened g values (Benjamini, Krieger, & Yekutieli, 2006) for the outcomes of
interest.°

Finally, we examine the mechanisms via which roommates might affect student's health outcomes, by replacing the
roommate’s health outcome with their eating and lifestyle habits—namely, whether the roommate eats out,” rarely eats
fresh fruits and vegetables,® participates in physical activity,” smokes, sleeps a lot on weekdays (8 or more hours), or
sleeps a lot on weekends (9 or more hours). We conduct a mediation analysis via a sequential model as a robustness
check for the potential channels through which roommate's health outcomes could affect student's health outcomes.
As robustness check, we look at mental health captured by the General Health Questionnaire (GHQ-12),"° life satisfac-
tion on a scale of 0 to 10, and relative academic outcomes or marks as potential confounders. In all the regressions, clus-
ter corrected standard errors at the room-year level are used.

5 | ESTIMATION RESULTS

51 | Randomization tests: Exogeneity of roommate assignment

We first investigate whether health outcome of a student and his roommates are correlated: whether there exists any
statistically significant relationship between the health outcomes of the student and his roommates before they were
admitted into the college. In Table 2, we regress own initial health outcomes (e.g., weight and BMI) on roommate's ini-
tial health outcomes. At the time of allocation of rooms, the housing office only had access to student's information on
which program they are enrolled in (bachelor's program), year of course (first or second year), and whether the student

®The interpretation is analogous to interpreting p values—the g values presented denote the lowest critical level at which a null hypothesis is rejected
when controlling for the false discovery rate.

7A binary variable was constructed which took the value 1 if the roommates ate out 6 to 7 times or more in a week, zero otherwise.

8In the survey, the students were asked if they ate fresh fruits and vegetables regularly. The students had to choose from one of the following
responses: every day or nearly every day, about once a week, every now and then, and never or hardly ever. A binary variable was constructed which
took the value 1 if the roommates ate fresh fruits and vegetables less than once a week, zero otherwise.

The students were asked “In general, how often do you participate in moderate or intensive physical activity,” with response options: not at all, less
than once a week, 1 or 2 times a week, 3 times a week, more than 3 times a week, and every day. A binary variable was constructed which took the
value 1 if the roommates did 3 or more days of moderate or intensive physical activity, zero otherwise.

1GHQ-12 is a commonly used measure in mental health literature (Goldberg, 1985; Goldberg & Huxley, 1980).
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had any kind of limiting illness."" Therefore, we also incorporate these controls in the regression used to test that the
roommate assignment is indeed random.

Panel A of Table 2 shows no significant association between a roommate's initial weight and own initial weight var-
iables. As socioeconomic characteristics such as region of residence (urban/semiurban and rural area), caste category
(general and SC/ST/OBC), monthly household income, and test scores of the roommates could also possibly affect
the roommate allocation policy, we also perform similar regression using these characteristics. The results presented
in Panel B of Table 2 show that there is no significant association between roommates’ characteristics and own charac-
teristics in terms of socioeconomic indicators, confirming that assignment was random.

Finally, we use an alternative strategy following Guryan, Kroft, and Notowidigdo (2009), who showed that the typical
test for random assignment of individuals to groups is generally not well-behaved and biased when the set of individuals
from which peers are drawn is relatively small, as is the case here. However, once we control for the mean weight of all
students in the block (referred to as blockmates), excluding individual i in the peer effects estimation, in order to correct
for a mechanical negative bias, the results are well-behaved. These results are in Panel C of Table 2, which support the
null hypothesis of a random assignment.

5.2 | Linear peer effects

Table 3 reports the regression estimates of the effect of own and roommate's past health outcomes on current health
outcomes of students."? The results suggest that peer effects through roommates exist in case of current weight, current
BMI, and current obesity.* Unsurprisingly, current weight indicators of an individual depend positively on his own ini-
tial weight indicators. The found peer effects are negative: current weight (and current BMI) depend negatively and sig-
nificantly on roommates' past weight (and roommates past BMI). Being overweight also depends negatively on the
roommates' initial overweight dummy, but not significantly.

These results do not depend on whether we include a large set of controls that one might think would mediate the
relationship, such as dietary habits, suggesting that those vary little on this relatively small campus.'*

The last two columns use the WHO's international standards for obesity and overweight, where an individual is con-
sidered to be overweight (obese) if their BMI is greater than or equal to 25 (30). Then, the peer effect in overweight is
statistically significant at the 5% level. Yet, in case of incidence of obesity, no statistically significant conclusions can be
deciphered when using the WHO standard, essentially showing that the strongest negative peer effect lie in the 25-30
BMI range."”

5.3 | Falsification tests

As a falsification test, in Table 4, we replace the initial actual set of roommates assigned by the Housing Office with
artificially created random new set of roommates, who are not their roommates in reality. That is, we “created” fake
roommates and run the same regression using these fake roommates as peers. If the effects of roommates is due to inter-
actions with actual roommates, then we should see no effect of the fake roommates on someone's health status. In that
case, we would observe no statistically significant relationship between the student's current health outcome and the
artificially created new roommate's past health outcome. Table 4 shows that the artificially created fake roommate spe-
cific peer effects are statistically insignificant for all the health outcomes and provide additional evidence that the results
obtained in Table 3 are not spurious.

"'Table A6 reports the peer effect results after excluding the students with disability, which is in line with our findings.
!2Regression estimates with full set of controls is available in Table Al.

13Similar results are obtained after including additional controls like relative marks in the program, mental health scores (GHQ-12), and life satisfac-
tion. These regression estimates are presented in Table A3.

We also control for additional lifestyle variables like whether the student himself eats out 6 to 7 times or more in a week, eats fresh fruits and veg-
etables less than once a week, participates in moderate or intense physical activity 3 or more than 3 times a week, smokes cigarettes, sleeps 8 or more
than 8 hour (hr) on weekdays, and sleeps 9 or more than 9 hr on weekends. Similar results are obtained and tabulated in Table A4.

5As a robustness check, we estimated the coefficients of the reduced form Equation 1 with increase in BMI and decrease in BMI as dependent var-
iables (separately) and the results are available in Table A9. With assignment of a roommate who weighs more, there is a higher probability of losing
weight. Similarly, the probability of losing weight increases and the probability of gaining weight decreases if an individual is assigned an obese
roommate.
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TABLE 4 Falsification test

Dependent variables

Variables of interest Current weight Current BMI Current overweight dummy Current obesity dummy

Past weight 0.914*** (0.053)

Roommate's past weight® 0.051 (0.046)

Past BMI 0.782** (0.054)

Roommate's past BMI* 0.067 (0.042)

Past overweight dummy 0.643** (0.064)

Roommate's past overweight dummy® 0.037 (0.056)

Past obesity dummy 0.606*** (0.109)
Roommate's past obesity dummy? —0.017 (0.122)
Observations 214 214 214 214

R 714 666 415 351

Note. See notes of Table 3.

*We replace the initial set of actual roommates randomly assigned by the Housing Office with artificially created new set of roommates. This confirms that the
peer effects originate from the roommates staying in the same room and is not just a spurious correlation.

*Significant at.10 level, with clustered standard errors at the room-year level in parenthesis.
**Significant at .05 level, with clustered standard errors at the room-year level in parenthesis.

***Significant at .01 level, with clustered standard errors at the room-year level in parenthesis.

5.4 | Heterogeneity analysis

Possibilities of asymmetries in peer effects between roommates cannot be negated. Yet we have limited degrees of free-
dom to run a model with large numbers of interactions. To still examine the possibility of asymmetries in peer effects,
we separate out the peer effects based on three different sets of characteristics—namely, individual-level characteristics
(such as year of study and personality), socioeconomic background (household income and caste category), and geo-
graphic background (i.e., based on region of residence).

We examine heterogeneity by year of study, students’ family background (income and caste), and region of residence.
As students have entered into college in different years, it is natural to examine how peer effects vary based on the year
of entry into the college. Similarly, socioeconomic status such as income and caste play an important role in India. A
large number of studies in the context of India uses caste (see, e.g., Islam, Pakrashi, Wang, & Zenou, 2018). Similarly,
students from rural and urban background study in different types of schools and could have developed different social
networks. Hence, we examine heterogeneity for each of these background characteristics to understand if peer effects is
dominant in one or the other groups. Given the lack of large numbers though, we take these results as indicative only.

5.4.1 | Peer effects based on individual-level characteristics

Tables 5 and 6 present the results of the heterogeneity analysis on the basis of individual-level characteristics, mainly,
year of study (first year and later years) and personality (introvert and extrovert students). In Table 5, statistically sig-
nificant and negative influences for each of the health outcomes considered (such as weight, BMI, incidence of over-
weight, and obesity) are observed for first-year students only, while the significance disappears for the later periods.
This is likely due to the fact that students get to know each other in the first year and they spend more time for the first
time with each other. Hence, a lot of things they do are more common in the early year of their dormitory. However, as
time progresses, students outside the dormitory arguably become more influential and the initial effects of the same
roommates diminish. Frijters, Islam, and Pakrashi (2019) found similar results, where they examined the peer effects
in academic outcomes.

In Table 6, we examine heterogeneity on the basis of personality (i.e., whether individuals are introvert or extrovert
in nature). In case of individuals with an extrovert personality, we observe significant and negative peer effects in all
health outcomes, except for the overweight dummy. If a student is randomly allocated a roommate with a high BMI
(or more weight), the extrovert students, on an average, tend to become more conscious themselves and apparently have
lower BMI (or weight). Similarly, random assignment of an obese roommate leads to a decrease in the probability of
being obese for extroverts. Interestingly, when looking at current BMI, a positive and significant regression coefficient
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is observed for introverts, opposite to that of extroverts. Thus, if the average BMI of roommates is high at the time of
roommate allocation, the individual's BMI for introverts in future increases, whereas for extroverts, the BMI declines.
This suggests that if the object would be to keep BMI low, high-BMI individuals could be paired with extroverts.

5.4.2 | Peer effects based on socioeconomic characteristics

Tables 7 and 8 show the heterogeneity analysis results based on socioeconomic characteristics, namely, household
income (lower relative income versus higher/same relative income) and caste categories (whether they belong to Gen-
eral or SC/ST/OBC). The students with relative household income equal to or greater than the roommate's household
income, as in Table 7, have similar results as shown in Table 3. But in case of students with relative income less than the
roommates’ average household income, there is no significant peer effect, indicating no influence of the roommate's
health outcome for people with household income less than their roommate's average household income.

Table 8 reports the results for heterogeneity analysis in case of General caste and SC/ST/OBC caste category. Stu-
dents who belong to General categories are influenced significantly by their roommate's past health outcomes, specifi-
cally in the case of weight and BMI. At the time of joining the college, if the mean weight (/BMI) of the roommates is
high, the weight (/BMI) of the individual decreases in future for students from the General categories. No statistically
significant effect is seen in case of individuals belonging to the SC/ST/OBC caste category.

5.4.3 | Peer effects based on region of residence

Table 9 looks at the role of geography or region of residence before they were admitted into college. Individuals who
come from an urban area are not influenced significantly by the health status of their roommates. But the nonurban
students (rural or semiurban regions) are effected negatively and significantly in terms of all four health outcomes.
For example, if an obese roommate is assigned to a student at the time of admission, the student's probability of being
obese decreases by 0.248 if the student comes from a nonurban background.'®

5.5 | Robustness checks

The results above use the initial room assignment at the beginning of the first year. This varies subtly from standard
peer effects as a small proportion (less than 5%) of the initial roommates have moved rooms before our survey. As a
robustness check, we thus consider current roommate assignment to re-estimate the roommate specific peer effects,
using initial roommate assignments as an instrument for current roommate assignment. The results for both the OLS
as well as the IV estimates associated with current roommate assignment are presented in Table A2. These results
clearly show that the estimated roommate specific peer effects are very similar to those found in Table 3.

We tried adding more pre-admission characteristics of students, to allow for the possibility that we might not be pick-
ing up the effects of the weight of roommates, but rather something else that is correlated with weight. Adding indica-
tors for roommate’s background characteristics like caste and height prior to joining college did not significantly change
the main results reported in the paper.'”

5.6 | Mechanisms of peer effects

In this section, we examine several channels via which roommates might have affected students’ health outcomes. We
collected detailed information about students’ dietary patterns as well as their lifestyle habits—namely, whether the
roommate eats out regularly (6 times or more a week), whether the roommate eats fresh fruits and vegetables rarely
(less than once a week), whether the roommate participates in intense physical activity 3 or more times a week, whether

%0n defining the moderating variables in relative terms to the roommate’s average, results similar to Table 6 through Table 9 are observed. The results
are made available in Tables A11-A14.

"Regression estimates with roommate's pre-admission characteristics like roommate's height prior to joining college and roommate's caste as extended
controls is made available in Table A5. Moreover, regression results with student's and roommate’s height prior to joining college have been controlled
for, and the results are made available in Table A7. Results similar to Table 3 are obtained in both Tables A5 and A7.



1011

WILEY

FRIJTERS ET AL.

"$9SayUaTed UT [9AS] JEAA-THOOI O} JB SIOLI PIBPUR)S PAIAISND YIM TOAJ 10" I JUBITUSIS s

‘sesayjuared UT [9AJ] JEOA-WOOI Y} B SIOIId PIEPUE)S PAIAISN[O YIIM ‘[OAI] SO I8 JUBIITUSIS,,

'sesayjuaIed UT [9AJ] JEAA-WOOI ) JE SIOIId PIBPUE)S PAIAISN[O YIIM ‘[OAS] OT" J& JuedTuSIS,

"SJUSIONJO00 JUBDYIUSIS AJ[EONISIIE)S S9)eIIPUl Plog

‘(seadn1 0pO‘0T UI) SWOdUI P[OYasnoy

Apuow pue (DFO/LS/DS pue [eroudasd) sar108e1es 9)sed (e [eINI pue UBqINIUIdS/UBqIN) AUWNP 30UIPISAI [eIn ‘Kurwunp ssauj[r Sunrwiy ‘parenbs ofe pajsnlpe ‘o8e are posn s[o13u0d Y], 'S d[qe], JO SAI0U IS "2JON

L¥0°0
990°0
€00

08¢
S6

(SOT°0) ++0€T°0—
(PTT°0) %0990

awroour
aAneRI ySig

8¢C0

000°T
6€€0
LEE0

LOE"
61T

(820°0) L20'0—
(85T°0) ++¥7L9°0

awoour
JATIB[II MO

6L0°0
SYT°0
8¢T°0

0oLy’
S6

(880°0) ZET'0—
(6L0°0) #:x£€9°0

Jwroour
aaneaI yStyg

695°0
000°T §20°0
8¢€°0 0100
8¢0 600°0
9z¢e’ S69°
611 S6

(6£0°0) 690°0—

(S80°0) x£99°0
(€80°0) s4+¥TT0—
(L80°0) +4x£68°0

awoour
aaneRx ySiyg

awoour
dATIB[II MO

950"
000°T
ccLo
00,0

sy
61T

(TL0°0) 820°0—
(9€0°0) 4#x0SL°0

awodur
dATIB[3I MO

0 = QOULIJIP

18T dnoi3qns 103 anfea d :) [dued
S200 000'T sanyea b paisnlpe Yaq
100 062°0 onpea d densjooq prim
1100 0520 onyea d aAleN
SOWI09INO0 Y)Y S,1eWWO001 Jo sanfea b pue d :g [oued
LeL 123 d
S6 61T SUOIBAIdSqQ
Awwmp

(1£0°0) +LST0—
(TL0°0) s4+6¥0'T

duoour
aaneax yStyg

(650°0) 690°0—
(290°0) s4+L6L°0

£K3159q0 Ised s 1ROy
Awwnp £159qo 1sed
Awwnp
JYS1omIan0 ised seWITIOny
Awwnp 1yS1omIano jsed
N9 1sed srewrooy
NG I5ed
Jy3rom 3sed s1eWITIONy
1ySrom Ised

S9JeWINSd UOISSAISY [V [oued

awoour
ATIR[II MO

159191l JO SI[qELIBA

Awrounp A3J1saqo JudLIn)

Auwrunp 3YS1omIdA0 JUdLIND

ik LR E L)

YSrom judrIn)

(SUIooUT SATJE[SI JOMO] 10 SWOJUT dATIR[aI Tenba/1oySIy) awooul Jo SISeq Y} UO SILIOWIWASY :SisA[eue Aj1ousdoro)od L A TIV.L



FRIJTERS ET AL.

w2 | \WILEY

"$asayjuaTed Ul [9AS] T8AA-WIOOI 9Y) JB SIOLID PIBPUERIS PAIASNID YIM TA] T0° I JUBIIUSIS s

‘sasayjuared UT [9AJ] JESA-WOOIT Y} J& SIOIId PIBPUE)S PAIAISN[O UM ‘[OAI] SO IB JUBIITUSIS,,

'sosayjuaIed UT [9AQ] JEAA-WOOI ) e SIOIId PIBPUE)S PAIAISN[O M ‘TOAS] OT" J& JuedTuSIS,

"SJUQIOTFO00 JUBOITUSIS AJ[eonsIIe)s saedIpul pjog

*(s9adnx 0QO‘0T UT) SUWIOdUI P[oyasnoy

Apuow pue (DFO/LS/DS pue [e1ouss) soL1030)ed 9)S€D (BaIk [eINI PUE UBGINIWLS/UBqIn) AWWND 90USPISaI [eInI ‘Awrwunp ssaufqt Sunrwiy ‘parenbs oSe pajsnlpe ‘08e o1e pasn S[OIIU0D YT, S J[qE], JO SII0U S "2JON

6CC 199
000°'T YET'0 000°'T
€190 9¢T’0 26'0
0L€0 8ST°0 6160
vLE L9€" 91¢"
144 0LT 144

(590°0) 650°0—  (68T1°0) 69C°0—
(S90°0) #4+6L0'T  (LIT'0) 4457650
(#LT°0) 8T0°0—

(190°0) 680°0—

0 = douarapIp dnoidqns 10j anfea d :) [dued

sonyea b paisnlpe Yaq
antea d dexjsiooq prip
anyea d aAleN

SOWI0JJNO YJEY S, JeWWO0I Jo sanjea b pue d :g [oued

796 60L"
9210 0001 LIT°0 000'T LIT°0
L9T°0 81’0 50°0 699°0 9200
IST'0 98¢0 S90°0 909°0 L20°0
90v* 1SL 199 989" €
0LT 144 0LT 144 0LT

<
SUOTJBAIISqO

Awrwmp £159qo jsed s 21eWo0y

(TZ1°0) 44+€0L°0  (L90°0) 4445%9°0

0490/LS/2S [e1Ud)H 0490/LS/DS

(LET'0) 0CT'0—  (190°0) +STT'0—

(LS0°0) ++IT80  (990°0) #+x908°0
(921°0) 9900—  (0S0°0) ++TIL'0—
(#91°0) 44+166'0  (950°0) 448060

[ePUD)  DFO/LS/DS Uy  D90/LS/DS [eIoU3D

Awrounp A31saqo JudLIn)

Auwrunp 3YSamIdA0 JUdLIND

NG JUdxIn) ySrom judxIn)

(A1089180 91580 DFO/L1S/DS SNSIdA [e10UdF) 9D JO SISeq ) UO SILIIQWIWASY :

Awwnp £1s9qo 1sed

Awwnp 1ySromIano jsed sewruiooy

Awwunp 1y31omIaao jsed
TIN9 1sed srewrooy
IINg 1sed
Jy3rom 3sed s1eWITIONy
1ySom ised

S9JeWINSd UOISSAISNY 1V [oued

159193l JO SI[qELIBA

sisAeue A)1ouagore)oH 8 HIAV.L



1013

WILEY

"sasayjuaIed UT [9AS] JAA-TIOOI 91} B SIOLId PIBPUR)S PAIAISNI HIM ‘TOAI] 10" I JUBIIUSIS s4
‘sasayjuared UT [9AJ] JEOA-WIOOIT Y} B SIOIId PIBPUE)S PAIAISN[O YIIM ‘[OAI] SO I8 JUBIGTUSIS,,

'sesayjuared UT [9AQ] JEAA-WOOI ) Je SIOIId PIBPUE)S PAIAISN[O YPIM ‘[OAS] OT" J& JuedTusIS,

FRIJTERS ET AL.

"SJUQIOTFO00 JUBOIIUSIS AJ[eonIsIIe)s SaJedIpul pjog

*(seadn1 gOO‘0T UI) WOdUT P[OYaSnOY

Apuowr pue (DFO/1S/DS pue [eroudd) sarroSe)es 93sed ‘(eale [eInt pue UeqINIWSs/ueqin) AWnp 3dusprsal [eInd ‘Kurunp ssaufqr Sunruy ‘parenbs a5e pejsnlpe ‘0Se axe pasn S[oNU0d dY, 'S S[qE, JO SAJOU 338 "2JON

€T 160’ (401} €€T 0 = douarapIp dnoidqns 10j anfea d :) [dued
000°T €00 000°T §20°0 000°T 6000 000°T §20°0 sonyea b pajsnfpe ¥ad
6t6°0 8€0°0 L8O $20°0 S1L0 2000 6110 8100 anfea d densiooq prim
0S6°0 S10°0 €80 L20°0 01,0 2000 SLEO 0200 oneA d 2AIEN
SOWI09INO0 Y)Y S,1eWWO001 JO sanfeA b pue d :g [oued
LOV 1233 414 1384 969" 059" oL 91L’ d
T0T 1T 10T €1l 10T €It T0T €1t suoneAlssqO
(6200) 200’0 (860°0) , 8YT0— Awwnp £189qo 1sed s21eUIIIo0y
(ovz'0) ,,,£990 (TCT°0) ,,,609°0 Awwmp £1s9qQ Ised
(¥60°0) 6100 (€££0°0) _ L9T'0— Awwnp 1yS1om1040 jsed s7eWWO0Y
(5L0°0) ,,.69L0 (280°0) ,, 6090 Kurwmnp JySromiano ised
(z800) 1€0°0  (1£0°0) ,, 8TT0— NG Ised s prewwooy
(¥L0°0) ,,,0.80 (0L0°0) ,,,65L0 N9 Ised
(¥90°0) 850°0—  (690°0) , ¥9T0— 1ySom 1sed s01eWIIOOy
(6L0°0) ,,,846'0 (TL0°0) ,,,S68°0 1ySrom Ised
S9JeWINSd UOISSAIZY [V [oued
ueqin ueqINUON ueqin ueqINuUoON ueqin ueqINUON ueqin ueqINUON 1S919)UT JO SI[qeLIeA
Awwnp £1s9qo judxin)  Awwnp 3YSIOMIIA0 JUdLIND INg Ud1INn) YSom judrIn)

(UeqINUOU JO WEGIN) OUAPISAI JO UOISAI JO SISBq Y} UO SIMIIOWWASY

:sisffeue )10u03019190H 6 ATIIV.L



e | A\WILEY

FRIJTERS ET AL.

TABLE 10 Potential channels for peer effects in health outcomes

Variables of interest

Own health outcomes
Past weight
Past BMI
Past overweight dummy
Past obese dummy

Roommate's lifestyle habits
Roommate eats out regularly
Roommate rarely eats fresh fruits and vegetables
Roommate participates in physical activity
Roommate sleeps a lot on weekdays
Roommate sleeps a lot on weekends
Roommate smokes
Observations
RZ

Current weight

0.939** (0.050)

—1.303 (1.992)
—2.602** (1.062)
—0.895 (0.958)
0.768 (1.456)
—3.367*" (1.488)
—0.453 (1.009)

214

734

Current BMI

0.811%* (0.048)

—1.215"* (0.605)
—0.743"* (0.365)
—0.419 (0.342)
0.106 (0.572)
—0.967 (0.601)
0.001 (0.380)

214

684

Current overweight

dummy

0.668** (0.054)

—0.149 (0.110)
0.039 (0.056)
—0.055 (0.055)
—0.092 (0.073)
0.014 (0.071)
—0.136™* (0.058)

214

447

Current Obesity
dummy

0.619%** (0.099)

—0.176*"* (0.065)
—0.037 (0.037)
0.016 (0.029)
0.054 (0.081)
—0.076"* (0.035)
0.031 (0.040)

214

381

Note. Roommate's characteristics are average characteristics of an individual's roommates, excluding the individual himself. The roommate's lifestyle habits are
average characteristics of an individual's roommates. Roommate eats out regularly is a dummy variable for whether an individual's roommate eats out 6 or more
times in a week or not. Roommate rarely eats fresh fruits and vegetables is a dummy variable that takes the value 1 if the roommate eats fresh fruits and veg-
etables every now and then or rarely and 0 if an individual's roommate eats fresh fruits and vegetables every day, nearly every day or once a week. Roommate
participates in physical activity is a dummy variable that takes the value 1 if the roommate participates in moderate or intense physical activity 3 or more than 3
times a week, 0 otherwise. A roommate is considered to sleep a lot on weekdays if he sleeps for 8 or more than 8 hr on weekdays. Similarly, a roommate is
considered to sleep a lot on weekends if he sleeps 9 or more than 9 hr on weekends. See notes of Table 3.

Bold indicates statistically significant coefficients.
*Significant at .10 level, with clustered standard errors at the room-year level in parentheses.
**Significant at .05 level, with clustered standard errors at the room-year level in parentheses.

***Significant at .01 level, with clustered standard errors at the room-year level in parentheses.

the roommate sleeps for more than 8 hr a day on weekdays or 9 hr a day on weekends, and whether the roommate
smokes. Table 10 presents the results for the potential channels through which roommates affect health outcomes.

The results suggest that a roommate who eats out regularly and rarely eats fresh fruits and vegetables reduces the weight
of others, perhaps because there then is simply less eating taking place in the dormitories to mimic. Relatedly, the proba-
bility of being overweight decreases by 0.136 if the roommate smokes cigarette, as opposed to a nonsmoking roommate.

Interestingly, we find a strong effect from a roommate’s sleeping habits. A student's weight is less by nearly 3.4 kg if
he has a roommate who sleeps 9+ hr as compared with a roommate who sleeps less than 9 hr on weekends. A room-
mate who sleeps for 9 or more than 9 hr on weekends also reduces others' probability of being obese, suggesting that a
roommate who sleeps well improves the lifestyle of others. Yet these behaviors are not entirely random, and hence, we
should not take these conditional effects as more than indicative of possible peer effect channels.'®

5.7 | Mechanisms: Exploratory mediation analysis

We now perform causal mediation analysis as discussed in Imai, Keele, and Yamamoto (2010) and Imai, Tingley, and
Yamamoto (2013), which is increasingly used in the literature to explore potential intermediate variables that are most
likely the determinants of the causal variable of interest. “The aim is to decompose the total effects of the treatment on
an outcome into direct and indirect effects. The indirect effect proposes an explanation for why the treatment works,
and represents the amount of the total effect that is explained by the mediator” (Islam, Lee, & Nicholas, 2018). The
direct effect represents all other possible causal mechanisms and explanations for why the treatment works.

Table 11 presents the results of our exploratory causal mediation analysis. The “total effect” presented is the sum of
the average causal mediation effect and the direct effect. The results using average causal mediation effect suggest that

®yakusheva, Kapinos, and Eisenberg (2014) also tested several eating (as well as exercise) behaviours as potential mediators of the peer influence in
weight. They did not find any strong evidence that female roommates’ eating habit strongly influence the other roommates. In an earlier paper
Yakusheva, Kapinos, and Weiss (2011) found some evidence that female students' weight loss could be channelled through the influences in eating,
exercise and weight loss supplements of their roommates.
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TABLE 11 Mediation analysis via a sequential model

Variables of interest Current weight Current BMI

Panel A: Mediator: Roommate eats out regularly
ACME —0.005 [—0.023, 0.007]
Direct effect —0.110 [—0.211, —0.013]
Total effect —0.115 [-0.213, —0.016]  —0.127 [—0.251, —0.005]
% of total mediation effect 0.044 [0.023, 0.232] 0.052 [0.025, 0.266]
Panel B: Mediator: Roommate rarely eats fresh fruits and vegetables
ACME 0.009 [—0.015, 0.038] —0.007 [—0.029, 0.007]
Direct effect —0.124 [-0.219, —0.033]  —0.119 [—0.241, —0.003]
Total effect —0.115 [—0.208, —0.024]  —0.127 [—0.248, —0.008]
% of total mediation effect —0.079 [—0.302, — 0.041]  0.054 [0.027, 0.285]

—0.007 [—0.028, 0.008]
—0.120 [—0.245, —0.000]

Overweight dummy®

0.002 [—0.015, 0.020]

—0.085 [—0.202, 0.027]
—0.083 [—0.200, 0.030]
—0.019 [—0.185, 0.183]

0.002 [—0.011, 0.016]
—0.085 [—0.202, 0.026]
—0.083 [—0.197, 0.033]
—0.020 [—0.249, 0.100]

WILEY— 22

Obesity dummy?*

—0.030 [—0.131, 0.045]
—0.193 [—0.461, 0.064]
—0.223 [—0.492, 0.039]
0.125 [—0.720, 1.107]

—0.003 [—0.035, 0.021]

—0.219 [—0.431, —0.017]

—0.222 [—0.438, —0.010]
0.013 [0.006, 0.066]

Panel C: Mediator: Roommate participates in physical activity
ACME —0.008 [—0.039, 0.017]  —0.011 [—0.045, 0.016]
Direct effect —0.107 [—0.207, —0.015]  —0.115 [—0.243, 0.007]
Total effect —0.115 [-0.212, —0.022]  —0.126 [—0.248, —0.010]
% of total mediation effect  0.066 [0.035, 0.253] 0.084 [0.042, 0.501]
Panel D: Mediator: Roommate sleeps a lot on weekdays
ACME 0.001 [—0.012, 0.015]
Direct effect —0.116 [—0.214, —0.022]
Total effect —0.115 [-0.216, —0.021]
% of total mediation effect —0.006 [—0.026, —0.003]
Panel E: Mediator: Roommate sleeps a lot on weekends
ACME —0.017 [—0.053, 0.006]
Direct effect —0.098 [—0.192, —0.009]
Total effect —0.115 [-0.212, —0.018]
% of total mediation effect 0.143 [0.077, 0.665]
Panel F: Mediator: Roommate smokes
ACME 0.006 [—0.031, 0.012]
Direct effect —0.109 [—0.209, —0.014]
Total effect —0.115 [—0.214, —0.013]
% of total mediation effect  0.050 [0.027, 0.261]

—0.011 [—0.047, 0.017]

—0.072 [—0.195, 0.047]

—0.083 [0.199, 0.029]
0.118 [—1.098, 1.092]

0.013 [—0.015, 0.042]
—0.235 [—0.460, —0.020]
—0.221 [—0.422, —0.017]
—0.059 [—0.374, —0.028]

0.002 [—0.014, 0.021]
—0.128 [—0.249, —0.013]
—0.126 [—0.249, —0.011]
—0.014 [—0.078, —0.007]

0.004 [—0.015, 0.027]
—0.087 [—0.201, 0.021]
—0.083 [—0.199, 0.027]
—0.045 [—0.474, 0.321]

0.016 [—0.059, 0.108]
—0.239 [—0.464, —0.024]
—0.223 [—0.425, —0.017]
—0.069 [—0.310, —0.035]

—0.014 [—0.051, 0.008]

—0.112 [-0.222, —0.007]

—0.127 [—0.240, —0.013]
0.111 [0.058, 0.574]

—0.001 [—0.015, 0.010]
—0.083 [—0.200, 0.029]
—0.083 [—0.198, 0.032]

0.008 [—0.044, 0.095]

—0.039 [—0.105, 0.009]

—0.184 [—0.410, 0.032]

—0.223 [—0.424, —0.011]
0.171 [0.086, 0.792]

—0.002 [—0.029, 0.022]

—0.124 [—0.248, —0.006]

—0.127 [-0.247, —0.003]
0.019 [0.009, 0.091]

—0.023 [—0.062, 0.003]
—0.060 [—0.177, 0.051]
—0.083 [—0.199, 0.033]

0.245 [—1.997, 2.590]

0.002 [—0.019, 0.026]
—0.224 [—0.437, —0.021]
—0.222 [—0.436, —0.011]
—0.009 [—0.047, —0.005]

Note. Figures in brackets are the 95% confidence intervals (lower and upper limits). The calculation of confidence intervals is based on quasi-Bayesian confi-
dence intervals using 1,000 simulations. The analysis was done in Stata software using the medeff command.

Bold indicates statistically significant coefficients.

Abbreviation: ACM, average causal mediation effects.

*Overweight and obesity dummies have been constructed according to the Asian standards, whereby an individual with BMI greater than or equal to 23 (27.5) is
considered overweight (obese). If average past BMI of roommates is greater than or equal to 23, roommate's past overweight dummy is 1, zero otherwise. If
average past BMI of roommates is greater than or equal to 27.5, roommate's past obesity dummy is 1, zero otherwise.

eating out regularly can explain a weight gain of 4.4%, BMI of 5.2%, and obesity of 12.5%. As in the last section, we see
that the roommate sleeping a lot can explain 14.3% loss of weight and 11.1% of BMI and 17.1% of obesity. These results
are in line with the findings in Table 10—suggesting that adequate roommates’ sleeping is an important channel
through which other roommates benefit from.

6 | CONCLUSION

We study the effect of random dormitory assignment on subsequent health outcomes—namely, weight, BMI, and the
incidence of being overweight or obese—in a tertiary-level education institute in Kolkata. We find a small yet borderline
significant (at the 10% level) negative effect of the obesity of a roommate on the subsequent weight gain of other room-
mates, classified using the Asian BMI categories of 23 and 27.5 for being overweight and obese respectively. We find evi-
dence that this negative effect on their own weight gain is higher in the first year than during later years, higher for
extroverted than introverted students, and higher for the relatively wealthier students. In terms of potential channels,
we find that those who have comparatively worse lifestyle and dietary patters—that is, eat out frequently, rarely eat fresh
fruits and vegetables, and sleep longer reduce the weight gain of their roommates. This suggests that on a college campus
with a canteen, those who are obese in fact eat less in their dormitories than others and perhaps engender less contagion.
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The main policy relevance of our findings is that we find no reason to fear contagion of obesity at an Indian college,
as was previously found for female college students in the United States (Yakusheva, Kapinos, & Weiss, 2011). However,
we would like to caution the readers that the results cannot be generalized as our results are based on a quite small
sample and particular group (an all-boys college) within a very constrained environment—where they all reside on a
residential campus, having their meals prepared at the hall canteens and sharing in a single culture of exercise oppor-
tunities, away from the prior family culture. The results might not hold in a less constrained environment. Our study
suggests that food preparation habits and the role of local food outlets, which were the same for all students in our
study, strongly limited the role of contagion in weight gains.
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TABLE A3 Regression results with extra controls
Variables of interest

Current weight Current BMI Current overweight dummy Current obesity dummy

Past weight 0.915%** (0.050)
Roommate's past weight —0.126** (0.052)
Past BMI 0.780%** (0.047)

Roommate's past BMI —0.137** (0.063)
Past overweight dummy

Roommate's past overweight dummy

Past obesity dummy 0.589*** (0.108)
Roommate's past obesity dummy —0.240* (0.141)
Observations 214 214 214 214

R? 720 .683 430 367

0.645%* (0.059)
—0.086 (0.055)

Note. Life satisfaction, mental health (GHQ-12 score), and relative marks in examination are the additional controls used in the OLS regressions. See notes of
Table 3. The regression coefficients for past weight, roommate’s past weight, past BMI, roommate's past BMI, past overweight dummy, roommate’s past over-
weight dummy, past obesity dummy, and roommate's past obesity dummy have been reported.

*Significant at .10 level, with clustered standard errors at the room-year level in parentheses.
**Significant at .05 level, with clustered standard errors at the room-year level in parentheses.

***Significant at .01 level, with clustered standard errors at the room-year level in parentheses.

TABLE A4 Regression results with own lifestyle habits as extra controls

Current overweight
dummy

Current obesity

Variables of interest Current weight Current BMI dummy

Past weight 0.923*** (0.051)
Roommate's past weight —0.116** (0.050)
Past BMI 0.788*** (0.052)

Roommate's past BMI —0.110* (0.063)
Past overweight dummy

Roommate's past overweight dummy

Past Obesity dummy

Roommate's past obesity dummy

Own lifestyle habits

0.655%* (0.057)
—0.062 (0.058)
0.611%* (0.106)
—0.214** (0.105)

Eats out regularly

Eats fresh fruits and vegetables rarely
Participates in moderate or intense
physical activity

Sleeps a lot on weekdays

Sleeps a lot on weekends

Smokes

Observations

RZ

Adj. R?

—0.442 (1.611)
—0.063 (1.048)
—0.027 (1.084)

—0.463 (1.097)

0.710 (1.362)

—0.739 (1.668)
214
720
.699

—0.545 (0.667)
—0.212 (0.384)
0.100 (0.415)

0.026 (0.413)

—0.286 (0.487)

0.051 (0.615)
214
674
650

—0.171* (0.096)
—0.038 (0.053)
0.029 (0.057)

0.023 (0.066)
0.045 (0.074)
0.029 (0.096)

214

435

392

0.031 (0.081)
0.018 (0.040)
0.040 (0.034)

—0.038 (0.033)
—0.027 (0.034)
—0.068 (0.067)

214

374

327

Note. The lifestyle habits are the additional controls used in the OLS regressions. They also consist of binary dummy variables, namely, whether a student eats
out 6 to 7 times or more in a week, eats fresh fruits and vegetables less than once a week or more, participates in moderate or intense physical activity 3 or more
than 3 times a week, sleeps for 8 or more than 8 hr on weekdays, sleeps 9 or more than 9 hr on weekends, and smokes or not. Roommate characteristics like
weight, BMI, overweight dummy, and obesity dummy are average characteristics of an individual's current roommates. See notes of Table 3. The regression
coefficients for past weight, roommate’s past weight, past BMI, roommate's past BMI, past overweight dummy, roommate's past overweight dummy, past obesity
dummy, and roommate's past obesity dummy have been reported.

*Significant at .10 level, with clustered standard errors at the room-year level in parentheses.
**Significant at .05 level, with clustered standard errors at the room-year level in parentheses.

***Significant at .01 level, with clustered standard errors at the room-year level in parentheses.
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TABLE A5 Regression results with roommate's characteristics as extended controls

Variables of Interest
Past weight
Roommate's past weight
Past BMI
Roommate's past BMI
Past overweight dummy
Roommate's past overweight dummy
Past obese dummy
Roommate's past obese dummy
Extended controls
Roommate's past height
Roommate's backward dummy
Observations
RZ

Note. See notes of Table 3.

Current weight
0.919*** (0.051)
—0.132%* (0.056)

0.037 (0.094)

—1.089 (1.836)
214
720

Current BMI

0.793** (0.051)
—0.139"* (0.062)

—0.029 (0.032)
—0.328 (0.683)
214
672

*Significant at .10 level, with clustered standard errors at the room-year level in parentheses.

**Significant at .05 level, with clustered standard errors at the room-year level in parentheses.

***Significant at .01 level, with clustered standard errors at the room-year level in parentheses.

TABLE A6 Regression results after removing disabled students

Variables of Interest

Past weight

Roommate's past weight

Past BMI

Roommate's past BMI

Past overweight dummy
Roommate's past overweight dummy
Past obesity dummy
Roommate's past obesity dummy
Observations

RZ

Current weight
0.915** (0.052)
—0.113** (0.051)

206
716

Current BMI

0.808*** (0.058)

—0.121* (0.062)

206
.655

Current overweight
dummy

0.660%* (0.056)
—0.094 (0.058)

—0.006 (0.006)
—0.076 (0.089)
214
424

Current overweight
dummy

0.652%* (0.061)

—0.072 (0.056)

206
421

WILEY— 22

Current obese
dummy

0.610%* (0.108)
—0.214* (0.108)

0.002 (0.003)

—0.022 (0.068)
214
363

Current obesity
dummy

0.573** (0.114)
—0.206* (0.104)
206
320

Note. 3.74% of the sample were dropped from the current regression analysis. See notes of Table 3. The regression coefficients for past weight, roommate’s past
weight, past BMI, roommate’s past BMI, past overweight dummy, roommate’s past overweight dummy, past obesity dummy, and roommate’s past obesity

dummy have been reported.

*Significant at .10 level, with clustered standard errors at the room-year level in parentheses.

**Significant at .05 level, with clustered standard errors at the room-year level in parentheses.

***Significant at .05 level, with clustered standard errors at the room-year level in parentheses.
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TABLE A10 Descriptive statistics of the other variables of interest

Standard
Other variables of interest Mean deviation Minimum Maximum
Own characteristics
Past height (in centimeters) 166.82 8.70 104.14 187.96
Introvert dummy 1.61 0.49 1.00 2.00
Higher relative income 0.44 0.50 0.00 1.00
Life satisfaction on a scale of 0 to 10 6.89 1.65 2.00 10.00
Mental health (GHQ-12 score) on a scale of 0-36 8.48 4.37 0.00 24.00
Relative marks 1.00 0.13 0.54 1.27
Own lifestyle habits
Eats out regularly 0.13 0.34 0.00 1.00
Eats fresh fruits and vegetables rarely 0.48 0.50 0.00 1.00
Participates in moderate or intense physical activity 0.57 0.49 0.00 1.00
Sleeps a lot on weekdays 0.27 0.44 0.00 1.00
Sleeps a lot on weekends 0.23 0.42 0.00 1.00
Smokes 0.18 0.38 0.00 1.00
Roommate's characteristics
Past height (in centimeters) 166.83 5.84 143.91 185.42
Proportionate of roommate's who are SC/ST/OBC 0.20 0.28 0.00 1.00
Proportionate of roommate's from rural area 0.46 0.37 0.00 1.00
Roommate’s household income 2.46 1.61 0.15 8.98
Roommate'’s cumulative marks 68.82 8.69 29.39 88.11
Having at least one roommate overweight 0.63 0.48 0.00 1.00
Having at least one roommate obese 0.25 0.43 0.00 1.00
Proportion of roommates overweight 0.36 0.34 0.00 1.00
Proportion of roommates obese 0.10 0.20 0.00 1.00
Roommate's lifestyle habits
Eats out regularly 0.06 0.24 0.00 1.00
Eats fresh fruits and vegetables rarely 0.64 0.48 0.00 1.00
Participates in moderate or intense physical activity 0.45 0.50 0.00 1.00
Sleeps a lot on weekdays 0.13 0.33 0.00 1.00
Sleeps a lot on weekends 0.13 0.34 0.00 1.00
Smokes 0.39 0.49 0.00 1.00
Blockmate's characteristics
Past weight (in kg) 61.15 1.32 59.15 63.97
Past BMI (in kg/m?) 21.98 0.37 21.27 23.03
Proportion of blockmates who are overweight 0.36 0.06 0.27 0.44
Proportion of blockmates who are obese 0.10 0.04 0.00 0.18

Note. The number of observations is 214. Introvert dummy is a binary variable that takes the value 1 if the student is introvert and 0 if he is extrovert. Higher
relative income is a binary variable that takes the value 1 if monthly household income (per 10,000) is greater than 2.4 (average monthly household income), 0
otherwise. Life satisfaction is the response to the question “All things considered, how satisfied are you with your life? Pick a number between 0 and 10 to indi-
cate how satisfied you are.” Mental health is an index made with the help of the general health questionnaire (GHQ-12). Relative marks are marks of the stu-
dent relative to the average of all the students. Own lifestyle habits consist of dummy variables for each of the following: whether the student himself eats out 6
to 7 times or more in a week, eats fresh fruits and vegetables less than once a week, participates in moderate or intense physical activity 3 or more than 3 times a
week, smokes cigarettes, sleeps 8 or more than 8 hr on weekdays and sleeps 9 or more than 9 hr on weekends. Similarly, dummies for the roommate's lifestyle
habits were constructed.
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TABLE A15 Differences in in-sample and excluded observations

In sample Not in sample Difference
Variables of interest Mean Std. dev. Mean Std. dev. Mean p value
Outcome variables
Current weight 64.273 11.962 64.514 12.916 0.240 0.911
Current BMI 22.566 4.071 22.579 4.051 0.013 0.986
Current overweight dummy?* 0.435 0.497 0.486 0.507 0.052 0.559
Current obesity dummy* 0.112 0.316 0.108 0.315 —0.004 0.943
Controls
Age (in years) 19.327 0.859 18.432 0.689 —0.895%** 0.000
Rural residence dummy 0.475 0.500 0.378 0.492 —0.093 0.293
Limiting illness dummy 0.056 0.231 0.000 0.000 —0.056 0.141
Backward caste dummy 0.206 0.405 0.216 0.417 0.011 0.884
Household income 2.302 2.024 2.457 2.087 0.155 0.669
Other variables
Cumulative marks 69.065 10.231 66.461 12.154 —2.604 0.171
Personality (extrovert = 1) 1.607 0.489 1.568 0.502 —0.040 0.649
Relative income dummy 0.444 0.498 0.432 0.502 —0.011 0.897
Mental health (GHQ-12) on a scale of 0-12 1.579 2.014 1.216 1.718 —0.363 0.302
Mental health (GHQ-12) on a scale of 0-36 8.489 4.370 8.027 3.648 —0.459 0.547

Note. The number of observations in the in-sample is 214, while 37 observations are not in the sample due to missing past anthropometry information. “Dif-
ference” is the difference in outcomes between the individuals included in the sample and individuals not included in the sample. The ¢ test is conducted to
see whether there exists any statistical difference between the mean outcome of individuals in the sample and those not included in the sample. Relative income
dummy is a binary variable which takes the value 1 if the household income is greater than or equal to the average monthly household income (approx. INR
23,017 pm or 230 pounds pm or US$ 384 pm) for the sample.

#Overweight and obesity dummies have been constructed according to the Asian standards, whereby an individual with BMI greater than or equal to 23 (27.5) is
considered overweight (obese). If average past BMI of roommates is greater than or equal to 23, roommate's past overweight dummy is 1, zero otherwise. If aver-
age past BMI of roommates is greater than or equal to 27.5, roommate's past obesity dummy is 1, zero otherwise.

*Significant at .10 level.
**Significant at .05 level.

***Significant at .01 level.
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