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We  investigate  whether  the development  of  eating  disorders,  in the form  of  purging,  is  influenced  by
peers’  body  size  through  interpersonal  comparisons.  Using  detailed  information  on  recent  cohorts  of  U.S.
teenagers,  we  document  a sizeable  and  significant  negative  effect  of  high  school  peers’  body  mass  index
(BMI)  on  purging  behavior  during  the  adolescence  for females,  but  not  for  males.  Interpersonal  com-
parisons  operate  through  the  formation  of  a  distorted  self-perception:  teenage  girls  with  relatively  thin
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female  peers  perceive  themselves  as  heavier  than  they  actually  are.  The  girls  who  are  more  susceptible
to  peer  influences  are  those  having  peers  who  are  thinner,  more  popular,  more  (verbally)  able,  and  with
more  educated  parents.

©  2019  Published  by  Elsevier  B.V.
ealth behavior

. Introduction

According to the National Eating Disorders Association, approx-
mately 20 million women in the United States struggle with an
ating disorder (ED) at some time in their life, including anorexia
ervosa, bulimia nervosa, binge eating and purging disorders. EDs
re potentially life-threatening conditions that affect a person’s
motional and physical health in a severe way. EDs may  have
etrimental effects on cognitive development in children, impair
oncentration and focus in adolescents, and lead to lower produc-
ivity and days lost from work among adults. The seriousness of
linically significant EDs is also exacerbated by the fact that EDs
emain challenging to diagnose and treat because patients may  be
esitant to seek treatment and tend to persist in their behaviors
Keel et al., 2005; Ham et al., 2013). Their health worsens as EDs
evelop into more severe stages. In the United States, EDs is the
hird most common form of chronic illness in the adolescent female
opulation (American Psychiatric Association, 2013).
Despite the severity of EDs, they have only recently received
he attention of policy makers. In December 2016, the US Congress
assed the first piece of federal legislation specifically designed to

� We  thank the Editor and two anonymous reviewers for very helpful comments.
e  thank Michelle Sovinsky and seminar participants at theUniversity of Bologna,

ergy-Pontoise, EEA summer meetings, and IXIBEO-Health Economic Workshop for
seful conversations.

E-mail addresses: tiziano.arduini@unibo.it (T. Arduini), daniela.iorio@unibo.it
D. Iorio), ep454@cornell.edu (E. Patacchini).

ttps://doi.org/10.1016/j.jhealeco.2019.03.004
167-6296/© 2019 Published by Elsevier B.V.
help people with EDs in the form of more accessible treatment and
prevention across the nation. At the state level, in 2013 Virginia was
one of the first States to pass a law requiring provision of ED edu-
cation and a voluntary ED screening program for students. While
there is an increasing effort to design and provide educational and
prevention interventions, little is known about their effectiveness
at reducing the onset of ED cases (Chao et al., 2014). However,
understanding the drivers of EDs at the onset age is crucial because
earlier treatment increases the likelihood of physical and emotional
recovery.

In this paper, we  draw insights from the psychology literature
on peers’ influence during adolescence to study a specific channel
that might be relevant in the development of EDs. In particu-
lar, we consider whether purging is influenced by peers’ average
body size through interpersonal comparisons.1 Adolescents are
strongly attuned to how they are perceived by those around them,
and peers play a substantial role in defining social expectations,
establishing identity, and evaluating oneself (Brown et al., 1994).
Body image constitutes a major aspect of self-representation and

self-evaluation during adolescence and peers provide comparison
targets along this dimension. As a result, negative self-evaluations

1 We consider the body size of the peers rather than their actual behavior since EDs
are  secretive behaviors, which are closely associated with shame and self-loathing
(Wilson et al., 1993; Fairburn and Cooper, 1982; Cooper and Fairburn, 1987, among
others).
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The in-home questionnaire includes detailed questions about
weight, height, and unhealthy weight control behavior. We  use this
information to construct our outcome variable. The fifth edition of

3 Our paper is also related to the studies examining peer effects in body weight
(see,  Yakusheva et al., 2014; Fortin and Yazbeck, 2015; Dieye and Fortin, 2017, for
T. Arduini et al. / Journal of He

ontribute to body dissatisfaction, which in turn may  drive the
evelopment of EDs (Arigo et al., 2014).2

In our analysis, we consider schoolmates in the same grade as
eference points. We define the reference group in this way  because
f the large literature in social psychology arguing that the school
nvironment and its students are important determinants of ado-
escents’ self-concept. Indeed, adolescents spend a large fraction
f their time at school, where they are constantly confronted with
eers who provide comparison information about grades, physical
ppearance, and sports performance (Dijkstra et al., 2008; Buunk
nd Gibbons, 2007; Keel et al., 2005; Jones et al., 2004).

Quantitatively assessing the importance of this reference group
mbeds all the common challenges in the estimation of peer effects.

e  address these challenges by using quasi-random variation in
xposure to fellow students within schools and across grades. The
dea is to treat the composition of students by grade within a school
s quasi-random and use this quasi-random variation as opposed to
he variation that can be traced to parental school and residential
ecisions. This approach has been widely used in studying peer
ffects in various contexts (e.g. Hoxby, 2000; Hanushek et al., 2003;
ngrist and Lang, 2004; Friesen and Krauth, 2007; Bifulco et al.,
011; Lavy and Schlosser, 2011; Lavy et al., 2012; Patacchini and
enou, 2016; Olivetti et al., 2018).

To implement this approach we use data from the National Lon-
itudinal Survey of Adolescent Health (Add Health). This survey
ollects information about BMI, body perception, and unhealthy
eight control behaviors (UWCB), such as purging, for recent

ohorts of U.S. teenagers and their schoolmates. We  focus on
he likelihood of purging during adolescence because UWCB are
isk-factors for full syndrome EDs (Steinhausen et al., 2005). As
ocumented by American Psychiatric Association (2013), purging

s observed both in anorexia nervosa and bulimia nervosa.
Our results reveal that interpersonal comparisons contribute to

he onset of EDs for females, but not for males. In addition, not
ll fellow students have the same influence: only females peers
ppear to be used for comparison. The effect of the average BMI
n the reference group on the probability of purging is significant,
izeable, and negative. A 5 percent increase of group BMI, which
s about 1 standard deviation, is associated with a decrease in the
robability of purging of about 1 percentage point one year later.
uch an effect is rather large when we consider that the prevalence
f purging in our sample is 2.5 percent. Relatively heavy girls (i.e.
hose with a BMI  more than one standard deviation above average)
re the most susceptible to peer influence. The estimated effect
f peers’ BMI  for these girls is almost 6 times larger than the one
btained for girls with a BMI  around the mean of the peer group.
e  also find that the estimated effect of peers’ BMI  is significantly

arger for less popular girls (i.e. those with a number of friends at
east one standard deviation below the average), those with lower
verbal) ability, and those with less educated parents.

In addition to estimating the importance of interpersonal com-
arisons in body size for the onset of EDs, we investigate the
athway responsible for this effect. Results reveal that females with
hinner peers perceive themselves heavier than they actually are,
nd this distorted perception acts as a mediator for the relationship
etween group BMI  and purging.

The idea that individuals assess themselves relative to others

as long been recognized in sociology and psychology (Festinger,
954; Miller et al., 1988; Lockwood and Kunda, 1997). However, it is
nly recently that the economics literature has provided evidence

2 See Leahey et al. (2011) and Myers and Crowther (2009) for an exhaustive review
f  the psychological literature on social comparisons and body dissatisfaction, and
tice and Shaw (2002) for a review of the psychological literature on the importance
f  social comparisons in shaping body satisfaction.
conomics 65 (2019) 170–188 171

on the importance of social image concerns for a wide range of
behaviors, such as education, consumption, investment decisions,
effort in the workplace, voting and charitable giving (Mas, 2006;
Fehr and Goette, 2007; Farber, 2008; Card et al., 2012; Charité
et al., 2015; Exley and Terry, 2017; Bursztyn and Jensen, 2017).
Our analysis contributes to this literature by providing empiri-
cal results about how and why  interpersonal comparisons affects
health-related behavior during adolescence.

Our findings are consistent with a variety of different theo-
ries in economics about the importance of social comparisons in
shaping individual behavior (see, e.g. Akerlof and Kranton, 2000;
Battaglini et al., 2005, 2017; Patacchini and Zenou, 2012; Patacchini
and Venanzoni, 2014; Liu et al., 2014). They are also in line with the
cross-country evidence documented by Blanchflower et al. (2009).
Using Eurobarometer data on 29 European countries, they show
that own  body dissatisfaction, overweight perceptions, and dieting
decisions correlate with own  BMI  relative to the national average
for the same gender and age group. Using the same data, Costa-
Font and Jofre-Bonet (2013) reach similar conclusions. In the latter
case, the outcome of interest is a distorted body perception (as
the respondent claims to be “just fine” or “too fat”) when, instead,
the respondent’s BMI  is below 17.5, which might be indicative of
anorexic behaviors.3

Our evidence suggests that community programs promoting
body acceptance and ways to buffer the potentially negative effects
of social comparisons are indeed a promising avenue to tackle EDs
challenges for female adolescents.

The remainder of the paper is organized as follows. Section 2 dis-
cusses the data and some preliminary evidence. Section 3 describes
the identification strategy. Section 4 presents our main estimates
of the effects of group BMI  for the onset of EDs. Section 5 explores
the roots of social comparison. Robustness exercises are discussed
in Section 6. Section 8 concludes.

2. Data

The National Longitudinal Survey of Adolescent Health (Add
Health) is a longitudinal data set that examines health-related
behaviors of adolescents who were in grades 7 through 12 in the
1994–1995 school year. It is a school-based, stratified, random sam-
ple of middle and high schools in the United States.4 Every student
attending the sampled schools on the interview day was asked to
complete a questionnaire (in-school data) containing questions on
respondents’ demographic and basic family background character-
istics. A subset of students selected from the rosters of the sampled
schools – about 20,000 individuals – was then asked to complete
a longer questionnaire containing more sensitive individual and
household information (in-home and parental data). Those subjects
were interviewed again in 1995–1996 (Wave II), in 2001–2002
(Wave III), and in 2007–2008 (Wave IV).
recent contributions), and to the wide literature looking at peer effects in obesity.
See  Balsa and Díaz (2018) for a recent review of this literature and Cawley (2015)
for a review of the economic causes and consequences of obesity.

4 The Add Health is a program project directed by Kathleen Mullan Harris and
designed by J. Richard Udry, Peter S. Bearman, and Kathleen Mullan Harris at the
University of North Carolina at Chapel Hill, and funded by grant P01-HD31921 from
the Eunice Kennedy Shriver National Institute of Child Health and Human Devel-
opment, with cooperative funding from 23 other federal agencies and foundations.
Information on how to obtain the Add Health data files is available on the Add Health
website (http://www.cpc.unc.edu/addhealth). No direct support was  received from
grant  P01-HD31921 for this analysis.

http://www.cpc.unc.edu/addhealth
http://www.cpc.unc.edu/addhealth
http://www.cpc.unc.edu/addhealth
http://www.cpc.unc.edu/addhealth
http://www.cpc.unc.edu/addhealth
http://www.cpc.unc.edu/addhealth
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Fig. 1. Measured versus Self-reported BMI. Notes. Residuals are estimated from a
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Girls make up about 60 percent of the sample. Around 70 percent
of the sample is White, 20 percent is Black or African American, 10
percent is Hispanic/Latino and the reminder is Asian. Regarding

7 If the student’s resident mother is unavailable, they interviewed another adult
in  the household. Overall, 93 percent of parent interviews took place with a female
parent.

8 Specifically, the variable “Married parents” takes the value 1 if the resident par-
ent who answers the questionnaire reports being married, and 0 otherwise. We pull
information on family income using the declared total income from any sources
before taxes. If family income is missing, we imputed the family income as the
mean of the sample conditional on gender, race, and parental education, and include
a  dummy  for missing family income.

9 Scores are standardized by age to a mean of 100 and standard deviation of 15
for  each age group, and neither the student nor the interviewer is made aware of
egression of BMI  on gender, age and race dummies. BMI  is constructed using self-
eported height and weight in the Add Health survey. Measured BMI  is constructed
sing the National Health and Nutrition Examination survey (NHANES 1999–2000).

he Diagnostic and Statistical Manual of Mental Disorders (DSM-5)
ists purging under the “Other Specified Feeding or Eating Disorder”
henceforth, OSFED) category. Methods of purging include forced
omiting, excessive use of laxatives or diuretics, and extreme or
rolonged periods of exercising. Based on this definition, we con-
truct an indicator of purging behavior from the Add Health data
sing the answers to the question “During the past seven days,
hich of the following things did you do in order to lose weight or

o keep from gaining weight: vomit, laxatives, diet pills, exercise”.
he index takes the value 1 if the respondent engages in at least
ne form of these unhealthy weight control behaviors (excluding
xercise) and 0 otherwise.5

The Add Health data reports the BMI  of each respondent. It is
alculated using self-reported height and weight from the in-home
ata. To investigate the presence of measurement error in these
ssessments, we compare the distribution of the BMI of the stu-
ents in the Add Health with the one obtained using the National
ealth and Nutrition Examination survey (NHANES).6 We  pull the
ata from the survey year 1999–2000, as it is the closest time span
o the Add Health Waves I and II. We  consider the BMI  of ado-
escents in the same age (between 14 and 17), gender, and race
roups, and we plot the two distributions in Fig. 1. They appear
emarkably similar. We formally test the hypothesis that the dis-
ance between the empirical distributions of the two samples is
ero using a Mann–Whitney two-sample statistic. We  fail to reject
he null hypothesis that the two samples are drawn independently
rom the same distribution (p-value equal to 0.39).

Our main variable of interest is the BMI  in the reference group
group BMI  hereafter). We  consider schoolmates in the same grade
s reference points. Group BMI  is the mean BMI  of the leave-one-
ut distribution of students belonging to a specific grade and school.
hat is, for each student i, this variable is the average BMI  of peers
fter eliminating student i from the distribution. While the infor-
ation on school mates and the individual BMI  is from Wave I, the
ndicator of purging behavior is from Wave II. This is done to miti-
ate reverse causality issues. We  discuss these issues in more detail
n Section 4.

5 We exclude exercising because, based on the available information, we cannot
etect its excessive and prolonged forms.
6 This survey is provided by the National Center for Health Statistics, Division of
ealth Examination Statistics, as part of the Centers for Disease Control and Preven-

ion. Every year, approximately 5000 individuals complete the health examination
omponent of the survey. A majority of the health examinations are conducted in
obile examination centers, which provide an ideal setting for the collection of high

uality data in a standardized environment.
conomics 65 (2019) 170–188

The information on students demographic characteristics and
family background is taken from the in-school, in-home and
parental questionnaires in Wave I. In the parental questionnaire,
the student’s resident mother is asked to participate in a 40-min
interviewer-administered survey.7 Using this questionnaire, we
construct the variable “parental obesity” that takes the value 1 if the
respondent reports that the child’s biological mother or the child’s
biological father is obese. From the Wave I parental questionnaire
we also construct an indicator of the social structure of families and
extract information on family income.8 From the in-home data we
pull information about birth order from the household roster, and
the student’s scores for an abbreviated version of the Peabody Pic-
ture Vocabulary Test (PVT), which is administered at the beginning
of the survey. The PVT is an abbreviated version of the full-length
Peabody Picture Vocabulary Test (PPVT), a test used to assess ver-
bal abilities and receptive vocabulary.9 The follow-up interviews of
the in-home surveys contain rich information about mental health,
health and lifestyle habits, and perception of body image, which
enable us to inspect the pathway for our results. We  will detail
these variables in Sections 5 and 6. Parental education is instead
recorded in the in-home data.10

Our analysis focuses on students in grades 10–12, because it is in
this age range that adolescents are more prone to social comparison
(see for example Jones, 2001). We are able to follow about 5000
students (3068 girls and 1929 boys) in grades 10–12 from Wave I to
Wave II. We  exclude students with missing values in our target and
control variables and students who  have fewer than 10 schoolmates
in their grade (corresponding to the 5th percentile of the cohort-
size distribution in our sample).11 Our final sample consists of 3535
students, 2178 girls and 1357 boys. 12

Table 1 reports the descriptive statistics of ED related outcomes
and other individual characteristics for adolescents in our entire
sample. Consistent with the epidemiological literature, boys and
girls display statistically significant differences in the rates of purg-
ing, with a larger prevalence among girls. The probability of purging
increases with age: the incidence is about 2.5 percent when girls
are about 16 years old (in Wave II) and rises to 10 percent 6 years
later (in Wave III). The prevalence of ED diagnosis, anorexia and/or
bulimia nervosa (henceforth AN/BN) in Wave III is above 4 percent.
the  results of the test.
10 Students are asked, for each parent, to select how far each of their biological

parents went in their education, with possible answers: “never went to school”,
“not graduate from high school”, “high school graduate”, “graduated from college or
a  university”, “professional training beyond a four-year college”. If the information
is  available for both residential parent, we  select the highest level of education. We
construct a variable “Less than college”, which is coded as 1 if the parent is “not
graduate from high school” or “high school graduate”, and a variable “College+”,
which is coded as 1 if the parent is “graduated from college or a university” or
“professional training beyond a four-year college”. The base category is “never went
to school”.

11 We also exclude approximately 150 students who did not identify themselves
as either White, Black or African American, Hispanic or Latino, or Asian.

12 In Table A1, we detail our sample selection procedure. Table A1 shows that the
composition of our sample is roughly unaffected by the selection process.
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Table  1
Summary statistics.

All sample Females Males

(1) (2) (3) (4) (5) (6)
Mean  Std. Dev. Mean Std. Dev. Mean Std. Dev

Purging† 0.0171 0.1297 0.0210 0.1435 0.0098 0.0983
Purging WII† 0.0178 0.1321 0.0242 0.1538 0.0074 0.0856
Purging WIII† 0.0870 0.2819 0.1005 0.3008 0.0566 0.2314
ED  diagnoses WIII† 0.0267 0.1612 0.0410 0.1983 0.0028 0.0528
BMI† 23.3159 4.5567 22.7193 4.3052 24.2827 4.7824
Group  BMI† 22.6279 1.1929 22.4688 1.1927 22.8855 1.1487
Female 0.6162 0.4864
Hispanic or Latino† 0.1062 0.3082 0.0961 0.2947 0.1223 0.3278
Black  or African American† 0.2065 0.4049 0.2365 0.425 0.1570 0.3639
Asian† 0.0657 0.2477 0.0581 0.234 0.0781 0.2684
PVT  test score 102.4441 13.9911 102.2411 13.686 102.7833 14.4804
Log(family income) 0.3746 0.237 0.3746 0.2451 0.3748 0.22381
Married parents 0.7189 0.4462 0.7106 0.4502 0.7325 0.4393
Parental education= Less than college 0.4892 0.5 0.4918 0.5 0.4849 0.5
Parental education= College+ 0.4114 0.4922 0.4016 0.4903 0.4267 0.4948
Birth  order 1.7740 1.0418 1.7923 1.0545 1.7436 1.0156
Parental obesity† 0.2460 0.4307 0.2347 0.4239 0.2653 0.4417

Observations 3535 2178 1357
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2005; Kass et al., 2017). Looking at gender differences in columns
otes. WI,  WII  and WIII refer to Add Health Wave I, Wave II and Wave III, respective
ld  in WII  and 22 in WIII.
† A t-test for mean differences between female and male samples is statistically s

tudent family background, about 72 percent of the adolescents in
ur sample have parents who are married, roughly 50 percent have
arents who have at most completed high school, and 40 percent
ave parents who are college graduates or above. Finally, 25 percent
f our adolescents have at least one parent who is obese.

According to the World Health Organization (WHO) classifi-
ation, an individual is very underweight (henceforth VUW) if
MI  <16; underweight (UW) if her BMI  is in the range [16, 18.5],
f normal weight (NW) if her BMI  is in the range [18.5, 25]; over-
eight (OW) if her BMI  is in the range [25, 30]; and obese (OB) if

er BMI  is above 30. Fig. A1 in the Appendix displays the distri-
ution of individual BMI  and group BMI  for the adolescents in our
ample. The pictures show that the distribution of student BMI is
ell shaped, centered on 23, which is close to the mid-point of the
W range, and right-skewed. The density of group BMI  is a more

ymmetric distribution centered again around 23. Fig. A2 displays
he distribution of group BMI  by reference group size. Cohort (ref-
rence group) size varies between 10 and 236 in our sample. The
icture shows a relatively uniform distribution, indicating that the
ariation in group BMI  is not the result of different cohort sizes.

In Fig. 2, we plot the predicted probabilities of purging as a
unction of individual BMI  and group BMI  in panel (a) and (b),
espectively. The probability of purging is increasing and convex
n the individual BMI. The probability of purging is on average
bout 1 percent among UW students, and it increases to roughly

 percent among OB students. Panels (b) and (c) reveal an interest-
ng pattern. The probability of purging is decreasing in group BMI
panel (b)). Respondents are more likely to purge when they face a
eference group of thin students than when they face a heavy ref-
rence group. Further, the frequency of purging is increasing and
onvex in the deviation of individual BMI  from the average BMI  of
he schoolmates (panel (c)).13
. Empirical model and identification strategy

We  begin our empirical investigation by providing evidence that
urging behavior is an appropriate measure for the onset of EDs.

13 The predicted probabilities are estimated using a logit regression.
riables are from WI  unless otherwise is specified. Children are on average 17 years

ant at least at 10 percent.

The Wave III questionnaire (when individuals are on average 22
years old) asks whether the respondent has been diagnosed with
Bulimia Nervosa (BN) or Anorexia Nervosa (AN). This follow-up
information is used to document the EDs patterns from adolescence
to young adulthood. We  construct an indicator of ED diagnosis
using the interviewer response to the question: “Have you ever
been told by a doctor that you have ED such as anorexia nervosa
or bulimia?” The index takes the value 1 for those answering yes
to this question and 0 otherwise. We  compute the probability of
being diagnosed with AN/BN in early adulthood (in Wave III) con-
ditional on purging behavior during adolescence (about 17 years
old in Wave II). Specifically, the likelihood of being diagnosed with
AN/BN is 12.5 percent for young women who  were purging in Wave
II. This frequency decreases to 3.7 percent for those who did not
purge in Wave II. As a result, purging appears as an important risk-
factor for the development of EDs, as adolescents who purge are 3
times more likely to develop AN/BN.

When we condition on individual characteristics and perform a
regression analysis, we  obtain similar results, though sample sizes
are substantially reduced due to attrition in Wave III. Specifically,
we regress the indicator on AN/BN diagnosis in early adulthood
(Wave III) on the indicator of purging during adolescence control-
ling for race/ethnicity dummies, age, income, education level, and
marital status.14 Results are shown in Table 2. Column (1) reports
the results for the entire sample, whereas columns (2) and (3) split
the results by gender. The estimates in column (1) indicate that
young adults who  were purging when adolescents are 3.5 times
more likely of being to be diagnosed with AN/BN later on (given
an estimate of 0.096 and a prevalence of AN/BN of about 2.6 per-
cent). This is in line with the considerations of epidemiologists that
purging is a symptom of a number of EDs (Steinhausen et al., 2005).
In fact, individuals who endorse any purging behavior are given a
clinical referral, they are not just identified as high risk (Keel et al.,
(1) and (2), one can see that the association between purging and
ED diagnosis is driven by girls. The coefficient estimated on the boys

14 Information on education (measured in years), income (self-reported total per-
sonal income before taxes), and marital status (an indicator taking the value 1 if the
respondent declares to be married, and 0 otherwise) is taken from Wave III.
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Fig. 2. Purging, individual BMI, group BMI, and deviation of BMI. Notes. The purging indicator is equal to 1 if the respondent engages in at least one form of unhealthy weight
control  behavior (e.g., vomit, use laxatives, and use of dieting pills), and 0 otherwise. Group BMI is the average BMI  in the reference group, that is the mean BMI of the
leave-one-out distribution of students belonging to respondent’s grade and school. Deviation of BMI  is defined as the deviation of individual BMI from the average BMI in
the  reference group.

Table 2
Purging and eating disorders diagnosis.

Dep. Var.: ED diagnosis WIII (1) (2) (3)
All Sample Females Males

Purging WII  0.0961* 0.1006* −0.0051
(0.0525) (0.0567) (0.0063)

Age  WIII 0.0052 0.0050 0.0068
(0.0047) (0.0060) (0.0071)

Hispanic or Latino −0.0251*** −0.0375*** −0.0101
(0.0059) (0.0089) (0.0100)

Black or African American −0.0172** −0.0224** −0.0084
(0.0082) (0.0107) (0.0080)

Asian 0.0038 0.0189 −0.0063
(0.0197) (0.0352) (0.0059)

Education level WIII 0.0027 0.0042 −0.0021
(0.0022) (0.0028) (0.0031)

Married WIII 0.0007 −0.0034 −0.0093
(0.0128) (0.0157) (0.0085)

Log(Income) WIII 0.0000 0.0000 −0.0000
(0.0000) (0.0000) (0.0000)

Constant −0.1343 −0.1482 −0.1124
(0.1021) (0.1404) (0.1076)

Observations 1624 1121 500
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otes. Controls variables are individual characteristics taken from Wave III, except
ace that is obtained from Wave I. Regressions are weighted using Add Health sample
eights. *p < 0.10, **p < 0.05, ***p < 0.01.

ubsample is close to zero and not significant (column (3)). In sum,
he fact that teens’ purging is highly correlated with EDs in adult-
ood provides salience for the study of the mechanisms through
hich those unhealthy weight-control habits are formed during

dolescence.
We next turn to our main regression that investigates the rela-

ionship between purging behavior and group BMI. The Add Health
ata include students from multiple cohorts and are thus ideal for
xploiting cross-cohort variation within a school to estimate the
ffect of schoolmates’ characteristics on individual behavior. Our
aseline regression model is:

igs = ˛g + ˇs + x′
isg� + �1bmiisg + �2, bmiisg + �igs (1)

here i denotes individuals, g grades, and s schools. yigs is an indi-
ator of purging behavior for a student i in grade g and school s
n Wave II (1996), ˛g is a grade effect, ˇs is a school effect, xigs is
 vector of the student’s characteristics, bmiisg is the natural log-
rithm of body mass index of student i in grade g and school s in

ave I (1995), bmiisg denotes the natural logarithm of the aver-
ge bmiisg of students in grade g and schools in Wave I. Finally,
�igs is the error term, and we  allow for correlation within obser-
vations of the same school and grade. The use of lagged values
of group BMI  and individual BMI  mitigates the reverse causality
issue. In particular, reverse causality is present if purging in Wave
II influences the individual BMI  in Wave II. Note, though, that girls
engaging in bulimic behavior (recurrent episodes of bingeing and
purging) are subject to weight fluctuations but they are not sys-
tematically heavier than non-bulimic girls (Ham et al., 2013). We
adopt a logarithmic transformation of the variables to account for
a nonlinear relation between purging and BMI  (as documented in
Section 2).

We  include controls for race/ethnicity and family background
(including family income, parental education, and social structure
of families) because these factors may  be related to EDs and BMI.
In addition, we  control for Peabody Picture Vocabulary Test (PVT)
score from Wave I, which may  affect self-esteem that is typically
highly correlated with body perception and satisfaction. In fact, ver-
bal IQ and cognitive skills may  serve as a moderating force against
the development of body image concerns (Littleton and Ollendick,
2003). Another control is birth order as the general view is that the
first born is likely to face higher risks of developing EDs, though the
results of clinical studies are not conclusive (see e.g., Eagles et al.,
2005; Goodman et al., 2014). Finally, we  include an indicator for
parental obesity, because parental obesity has been shown to be a
risk factor for the development of BN through promotion of body
dissatisfaction (Hill, 2007).

The grade and school fixed effects control for selection issues.
The idea is to compare the outcomes of students who are in cohorts
with heavier individuals with the ones of students in cohorts with
thinner individuals. The identifying assumption is that this within-
school across-grade variation is quasi-random. In particular, it is
not correlated with observable or unobservable factors which are
considered by parents when making school or residential decisions.

Our ability to exploit this identification strategy relies on the
assumption that there is sufficient residual variation in our main
variable after removing cohort and school fixed effects. Table 3,
panels (a) and (b) shows that this is indeed the case. Removing
fixed effects (from (a) to (b)) reduces the standard deviation in our
target variable for both the girls and boys subsamples, but more
that 60 percent of the variation remains.

Before turning to the estimation results, following Lavy and

Schlosser (2011), we  provide evidence on the validity of our identi-
fication strategy by checking whether cohort averages of students’
BMI  within a school are correlated with students’ background char-
acteristics such as parents age, family size, parental country of birth,
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Table  3
Variation in group BMI  after removing school and grade fixed effects.

mean sd min  max

Panel (a): Group BMI
All sample 22.6279 1.1929 18.4154 29.0814
Females 22.4688 1.1927 18.8900 26.7588
Males 22.8855 1.1487 18.4154 29.0814

Panel (b): Residuals after removing school and grade fixed effects
All  sample 0 .9112 −3.2600 5.7023
Females 0 .7679 −2.5112 2.8411
Males 0 .7783 −2.6590 7.1740
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otes. The number of observations is 3535 for the all sample, 2178 for females and
357 for males.

arital status, race, parental education, and parental obesity.15

ccording to our identifying assumption, variation in group BMI
hould be unrelated to the variation in a number of predetermined
haracteristics of an individual student (after controlling for school
nd grade fixed effects). Table 4 provides these balance tests by
eporting the estimated coefficients from within-school regres-
ions of various student characteristics on the student’s cohort
verage BMI. As shown in the table, almost none of the esti-
ated correlations are significantly different from zero in the girls

ubsample.16 As Altonji et al. (2005) suggest, the degree of selec-
ion on observables can provide a good indication of the degree of
election on unobservables. In light of this argument, the evidence
rom Table 4 supports the assumption that our model specification
dentifies a source of variation that is unrelated to other student
haracteristics.

. Estimation results

The OLS estimation results of model (1) are reported in Table 5.
tandard errors are clustered at the school-by-grade level. We
egin with a basic model in column (1), which includes only the

ndividual BMI, group BMI  and gender. The point estimate of the
ffect of group BMI  on purging is significant and negative: a 5
ercent increase in group BMI  (about one standard deviation) is
ssociated with a decrease in the likelihood of purging of about 0.8
ercentage points one year later. The size of the effect is quite large

f we consider that the overall prevalence rate of purging in Wave
I is 1.8 percent. In columns (2)–(4) we increase the set of indi-
idual characteristics as listed in model (1). We  add ethnicity and
VT score in column (2), family background characteristics (family

ncome, marital status of parents, parental education, and number
f siblings) in column (3), and finally an indicator of parental obe-
ity in column (4). The results show that the estimated coefficient
f group BMI  is virtually identical across columns. Henceforth, our
aseline specification is the model with the largest set of controls,
rade fixed effects, and school fixed effects.17

Looking at the coefficients of the control variables, we find that
irls are significantly more likely to engage in purging behavior
han boys, in line with our descriptive evidence in Table 1. We
lso find that adolescents with married parents are less likely

o purge than adolescents with single, never married, divorced,
eparated, and widowed parents. This is consistent with the psy-
hological literature that identifies divorce and/or separation of

15 “Parent age” and “Parent country of birth” are the age and country of birth of
he  parent who  responds to the parental questionnaire, respectively.
16 For boys, three estimated correlations are statistically different from zero (the
ace indicator for Hispanic or Latino, family income and parental education). Our
nalysis, however, will mainly focus on girls.
17 We also run a regression of the baseline specification including school-specific
inear time trends. The estimated group BMI  coefficient remains almost unchanged
point estimate goes from 0.167 to 0.178). Ta
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Table  5
Main results – all sample.

Dep. Var.: Purging (1) (2) (3) (4) (5)

Group BMI  −0.1662** −0.1672*** −0.1672** −0.1670** −0.1677**

(0.0645) (0.0643) (0.0654) (0.0648) (0.0654)
BMI  0.0481** 0.0506** 0.0505** 0.0496**

(0.0215) (0.0215) (0.0212) (0.0206)
Female  0.0178*** 0.0179*** 0.0175*** 0.0174*** 0.0141***

(0.0046) (0.0047) (0.0047) (0.0047) (0.0043)
Hispanic or Latino −0.0112 −0.0129 −0.0128 −0.0115

(0.0115) (0.0121) (0.0121) (0.0119)
Black  or African American −0.0165* −0.0211** −0.0210** −0.0168

(0.0097) (0.0105) (0.0105) (0.0104)
Asian  −0.0199*** −0.0214*** −0.0213*** −0.0212***

(0.0068) (0.0076) (0.0076) (0.0076)
PVT  test score −0.0001 −0.0000 −0.0000 −0.0000

(0.0002) (0.0002) (0.0002) (0.0002)
Log(family income) −0.0112 −0.0111 −0.0106

(0.0125) (0.0122) (0.0122)
Married Parents −0.0143* −0.0143* −0.0141*

(0.0085) (0.0085) (0.0086)
Parental education= Less than college 0.0046 0.0045 0.0043

(0.0103) (0.0103) (0.0102)
Parental education= College+ 0.0075 0.0075 0.0062

(0.0119) (0.0118) (0.0118)
Birth  order 0.0031 0.0031 0.0032

(0.0026) (0.0026) (0.0026)
Parental obesity 0.0012 0.0073

(0.0078) (0.0083)

Grade  fixed effects Yes Yes Yes Yes Yes
School  fixed effects Yes Yes Yes Yes Yes
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otes. Figures in parentheses are standard errors robust to clustering at the schoo
*p  < 0.05, ***p < 0.01.

arents as a potential risk factors for the development of EDs (see
.g., Hilbert et al., 2014). Further, Black or African-American and
sian teenagers are less likely to purge than Whites. This finding

s in line with the evidence gathered by Crago et al. (1996), who
eview the epidemiological literature studying eating behaviors
nd disturbances among women and girls belonging to American
inority groups.18 It also appears that family income and parental

ducation do not predict purging behavior. While this evidence
ay  be surprising in light of the historical perception that EDs are

ffecting predominantly White and rich women and girls (see e.g.,
ruch et al., 1974) several studies in the epidemiological literature
ocument conflicting evidence that ED symptoms are equally dis-
ributed across socio-economic status (see e.g., Mulders-Jones et al.,
017).19

In the last column of Table 5 we present the estimation results of
ur model when removing individual BMI. We  perform this exer-
ise to mitigate concerns about possible reverse causality affecting
ndividual BMI, which would bias our estimates. The results are
eassuring: the magnitude of the estimated effect of group BMI

n this last column is remarkably similar to the ones in the other
olumns.

18 The bulk of this literature shows that restrictive dieting and self-induced vom-
ting  are less frequent among Black and Asian American females than among
aucasian females. In particular, even though Black women and girls tend to be heav-

er and exercise less than their Caucasian counterparts, they experience less body
issatisfaction and weight concerns. More recently, using data from the 2001–2003
ational Survey of American Life, Taylor et al. (2007) find that binge eating, without
urging, is the most prevalent ED among the Black population in the US.
19 The stereotype that EDs are affecting predominantly the White and rich popula-
ion in the US has been nourished by the significant ethnic disparities in health care
ccess for EDs and diagnosis. Cultural differences in seeking treatment and symptom
resentation, as well as referral patters contribute to these differences. In particular,
thnic minorities are less likely than Whites to receive a clinician’s recommendation
or further evaluation or care (Becker et al., 2003; Marques et al., 2011).
3535 3535 3535

rade level. Regressions are weighted using Add Health sample weights. *p < 0.10,

We  continue our analysis by exploring alternative definitions of
reference points. The prevalent paradigm in the psychological lit-
erature is that there are gender differences in the effects of social
comparisons, and that same-gender peers are the targets of social
comparisons for physical attributes (see, e.g. Jones, 2001). We test
this theory in Table 6. Column (1) reports the estimation results
of our model for girls and column (2) for boys. In both cases, we
consider same-gender peers as reference points. In columns (3)
and (4) we  instead consider opposite-gender peers as reference
points, for girls and boys respectively. The estimated coefficients
for group BMI  in columns (1) and (2) suggest that while girls are
negatively affected by their peers, males are not. Furthermore, the
estimated effect of group BMI  is statistically significant only when
same-grade female schoolmates serve as basis for comparison (col-
umn  (1) versus column (3)). This finding provides empirical support
for the theory mentioned above. For girls, the estimated coefficient
is −0.20, which implies that a 5 percent increase in group BMI
(about one standard deviation) is associated with a decrease in the
probability of purging of about 1 percentage point one year later.
The magnitude of the estimated effect is rather large if we  consider
that the probability of purging is 2.5 percent in the girls subsample.

It is interesting to note that the estimated semi-elasticity of
group BMI  (in absolute value) is about 3.5 times larger than that one
of individual BMI. Given that the standard deviation of individual
BMI  is 3 times larger than the standard deviation of group BMI, the
two coefficients are of similar size in absolute value. We formally
test for the equality of the effects in absolute value, i.e. �1 =− �2,
and find that indeed we  cannot reject the null hypothesis. We  will
return to this finding when inspecting the mechanism in Section
5. In the case of boys, we see no effect of group BMI on purging
behavior regardless of the gender of the target group. The effects of

the control variables are in line with the ones reported in Table 5.

In sum, the results show that (i) girls are significantly more
likely to engage in purging behavior than boys, (ii) girls’ purging
behavior is strongly affected by their female peers’ BMI, whereas
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Table  6
Within versus between gender targets.

Dep. Var.: Purging (1) (2) (3) (4)
Subample: Females Males Females Males
Targets: Females Males Males Females

Group BMI  −0.2047** 0.0384 0.0359 −0.0209
(0.0878) (0.0311) (0.0871) (0.0490)

BMI  0.0792** 0.0242* 0.0836** 0.0243*

(0.0387) (0.0125) (0.0394) (0.0127)
Hispanic or Latino −0.0069 −0.0157 −0.0070 −0.0151

(0.0219) (0.0105) (0.0218) (0.0105)
Black  or African American −0.0287* −0.0026 −0.0295* −0.0026

(0.0158) (0.0028) (0.0157) (0.0028)
Asian −0.0345*** −0.0076 −0.0325*** −0.0073

(0.0109) (0.0144) (0.0110) (0.0143)
PVT  test score 0.0000 0.0001 0.0000 0.0001

(0.0004) (0.0001) (0.0004) (0.0001)
Log(family income) −0.0095 −0.0069 −0.0077 −0.0075

(0.0187) (0.0059) (0.0187) (0.0060)
Married parents −0.0247* 0.0023 −0.0260* 0.0023

(0.0138) (0.0048) (0.0139) (0.0049)
Parental education= Less than college 0.0074 −0.0063 0.0066 −0.0064

(0.0164) (0.0107) (0.0165) (0.0109)
Parental education= College+ 0.0147 −0.0084 0.0141 −0.0085

(0.0191) (0.0118) (0.0193) (0.0120)
Birth  order 0.0051 0.0001 0.0053 0.0001

(0.0043) (0.0012) (0.0043) (0.0013)
Parental obesity 0.0028 0.0021 0.0027 0.0019

(0.0127) (0.0051) (0.0127) (0.0051)

Grade fixed effects Yes Yes Yes Yes
School fixed effects Yes Yes Yes Yes
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oys’ behavior does not show a significant association with group
MI. This evidence is consistent with the epidemiological literature
ocumenting that EDs are rare among males and follows a differ-
nt rationale, less concerned with weight and most likely linked to
dealized masculine shape (Darcy et al., 2012).20 In the rest of the
aper, we will focus our analysis on girls, and define the reference
roup as the set of female students in the same grade and school.
hat is, for each female student i, our main variable of interest is the
verage BMI  of peers of the same gender in her grade and school
fter eliminating student i from the distribution.

We proceed in the next section with the investigation of the
hannels that may  be responsible for our main result: the negative
nd strong effect of girls’ BMI  on their female peers’ probability of
urging during high school.

. Exploring mechanisms

We  begin by estimating model (1) with the restriction �1 =− �2.
his restriction, which is not rejected by our data, implies that what
atters for the development of EDs is not only the absolute indi-

idual BMI  but also the individual BMI  relative to the one of the
eers. We  thus consider a restricted version of model (1), where
he target variable is a measure of relative BMI, i.e. the log ratio
etween individual BMI  and group BMI,21

′

igs = ˛g + ˇs + xisg� + �(bmiisg − bmiisg) + �igs. (2)

he estimated coefficient � reveals the magnitude of social con-
erns. It is reported in column (1) of Table 7, which includes the

20 Regarding AN, most studies find a 10:1 female-to-male prevalence ratio
Lindblad et al., 2006).
21 Blanchflower et al. (2009) use the ratio between individual BMI and the BMI  of
he  reference group, here defined as individuals of same gender and age living in
he same country.
1357 2178 1357

rade level. Regressions are weighted using Add Health sample weights. *p < 0.10,

same set of controls as column (4) of Table 5. The point estimate
of the coefficient of the relative BMI  indicates that a 10 percent
increase in the ratio of individual BMI  to group BMI  is associated
with an increase of 0.9 percentage point in the probability of purg-
ing one year later. The size of the coefficient is again rather large.

Our hypothesis is that this finding is the result of interpersonal
comparisons that generate distorted self-perceptions, for example
when individuals perceive themselves as heavier than they actually
are. To test this pathway one would need to observe that: (i) those
with an upward distorted self-perception belong to a group with
peers who  are thinner; and (ii) our results are driven by students
with upward distortion.

The Add Health provides a unique opportunity to investigate (i)
and (ii) because it contains information on perceived body image,
thus allowing us to compare real body size (as measured by the
BMI) with perceived body size. Specifically, the Add Health survey
asks “How do you think of yourself in terms of weight?” Answers
to this question are coded 1 if the respondent reports being very
underweight; 2 if slightly underweight; 3 if about the right weight;
4 if slightly overweight; and 5 if very overweight, in line with the
five WHO  categories (VUW, UW,  NW,  OW,  and OB). Using informa-
tion on actual body size, we can thus assess whether an individual
has a distorted body image, measured as the difference between
perceived and actual body size. We  construct three indicators of
distorted self-perception. First, “upward distortion”, is a dummy
variable that is equal to 1 if the perceived body weight falls in a
category that is greater than the actual BMI  class (which is the case
for around 25 percent of individuals in our sample), and 0 other-
wise. Second, “downward distortion”, is a dummy variable that is
equal to 1 if the perceived body weight falls in a category that is
lower than the actual BMI  class (which is the case for around 15

percent of individuals in our sample), and 0 otherwise. Third, “no
distortion”, is a dummy  variable that is equal to 1 if the perceived
body weight falls in the same category as the actual BMI  class, and
0 otherwise.
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Fig. 3. Purging, group BMI  and distorted self-perception. Notes. We  construct three
indicators of distorted self-perception. The first “upward distortion” is a dummy
variable that is equal to 1 if the perceived body weight falls in a category that is
greater than the actual BMI  class (that is true for around 25 percent of individuals
in  our sample), and 0 otherwise. The second “downward distortion” is a dummy
variable, which is equal to 1 if the perceived body weight falls in a category that is
lower than the actual BMI  class (around 15 percent of individuals in our sample),
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their BMI, is key for the onset of EDs and that the omission of
this contextual variable is driving our findings of a negative effect
of group BMI. Peers’ parental obesity could also be an important
omitted variable. If teenagers have peers’ parents as role models,

23 “Psychological counseling” is a dummy variable that is constructed using
answers to the question: “In the past year, have you received psychological or emo-
tional counseling?” The variable is coded 1=yes and 0 otherwise. “Feel depressed” is
nd 0 otherwise. The third “no distortion” is a dummy  variable, which is equal to 1 if
he  perceived body weight falls in the same category as the actual BMI  class (around
0 percent of individuals in our sample), and 0 otherwise.

In Fig. 3 panel (a) we inspect the relationship between distorted
elf-perception and the average BMI  in the reference group.22 It is
mmediately evident that as the body size of the reference group
ncreases, the probability of reporting a self-perception distorted
pward decreases and the probability of reporting a self-perception
istorted downward increases. In other words, individuals are less

ikely to perceive themselves as heavier when they face peers with
elatively higher body size. This evidence supports statement (i). In
ig. 3 panel (b), we show the distribution of purging among girls
ith different self-perceptions of their body size. It is noteworthy

hat girls who believe themselves to be heavier (than what they
ctually are) are about twice as likely to engage in purging behav-
or than those with a correct perception of their body weight. The
ikelihood of purging for girls who perceive themselves as thin-
er than they actually are is almost zero. This evidence supports
tatement (ii).

We further explore this evidence in Table 7, columns (2)–(4).

n column (2), we estimate model (2) using the upward distor-
ion indicator as the dependent variable. The results shows that
he relative BMI  coefficient is positive and statistically significant,

22 We plot the predicted probabilities of having a distorted body image (upward
r  downward) as a function of group BMI  using a logit regression.
conomics 65 (2019) 170–188

confirming that the higher the distance from the average BMI  of the
reference group, the higher the probability of purging. In column (3)
we keep our indicator of purging as the dependent variable in model
(2) and include an interaction term between group BMI  and our
indicators of distorted self-perception. The results reveal that our
evidence is driven by girls with an upward distortion, that is those
who perceive themselves to be heavier than what they actually
are. As a way  to provide supporting evidence that a distorted body
image mediates the effect of relative BMI  on purging, in column (4)
we include the indicator of upward distortion as an additional con-
trol variable. The results confirm our hypothesis: the magnitude of
the estimated coefficient of relative BMI  notably decreases and is
no longer statistically significant.

We  next consider whether relative BMI  is associated with symp-
toms of emotional distress and feelings of social exclusion, and
whether those in turn contribute to the pathway leading to the
onset of EDs. We  investigate the empirical salience of this theory in
Table 8. Panel (a) displays the estimated coefficients of relative BMI
when we estimate the model in Eq. (2) using as outcomes: whether
the respondent has received psychological counseling (column (1)),
whether she feels depressed (column (2)), whether she feels she
is doing the right thing (column (3)), and whether she feels she
is socially accepted (column (4)).23 The regressions reported in the
different columns are based on (slightly different) sample sizes due
to a different occurrence of missing values for these outcomes.

Perhaps unsurprising, we find that the estimated coefficient of
relative BMI  is statistically significant and of the expected sign. For
example, the probability of having received psychological counsel-
ing is increasing in relative BMI  and statistically significant. This
means that the likelihood of having received psychological coun-
seling increases as the difference between bmi  and bmi  becomes
larger, that is when the girl is heavier than her female schoolmates.
Panel (b) of Table 8 reports the result of the benchmark regression
when including these variables as additional controls. The results
shows that the point estimate of group BMI  remains roughly unaf-
fected, suggesting that proxies for emotional distress are not acting
as mediators for the relationship between group BMI  and purging.
In summary, our results indicate that interpersonal comparisons
among girls act as a channel for the onset of EDs through a stu-
dent’s development of her own  body image. And this body image
is distorted upward among those who  interact more with thinner
girls.

6. Robustness checks

We  begin our battery of robustness checks by determining if our
estimates are sensitive to the inclusion of reference group charac-
teristics, in particular the family characteristics of peers. It could be
the case, for example, that peers’ family disruptions, rather than
constructed using responses to the question: “How often you felt depressed during
the past week”, coded as 0=never or rarely, 1=sometimes, 2= a lot of times, and 3=
most of the time. “Doing right” and “Socially accepted” are categorical variables that
are  constructed using answers to the statements: “You feel like you are doing every-
thing just about right” and “You feel socially accepted”, respectively. The variables
are  coded as 1=strongly disagree, 2= disagree, 3=neither agree nor disagree, 4=agree,
and  5=strongly agree. All information is from the Wave I in-home survey. While “Psy-
chological counseling” and “Feel depressed” have 1 missing value, “Doing right” and
“Socially accepted” have 6 missing values for the individuals in our sample.
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Table  7
Relative BMI  and body image distortion.

(1) (2) (3) (4)
Dep.  Var.: Purging Upward distortion Purging Purging

Relative BMI  0.0881** 1.1540*** 0.0432
(0.0379) (0.0929) (0.0391)

Relative BMI  × upward distortion 0.1850*

(0.0954)
Relative BMI  × downward and no distortion −0.1642

(0.0997)
Upward distortion 0.0389*** 0.0354***

(0.0104) (0.0101)
Hispanic or Latino −0.0072 0.0168 −0.0035 −0.0087

(0.0219) (0.0618) (0.0219) (0.0212)
Black  or African American −0.0299* −0.1422*** −0.0261* −0.0251

(0.0157) (0.0389) (0.0149) (0.0153)
Asian  −0.0334*** 0.0195 −0.0373*** −0.0346***

(0.0109) (0.0899) (0.0103) (0.0099)
PVT  test score 0.0000 0.0009 0.0000 0.0000

(0.0004) (0.0011) (0.0004) (0.0004)
Log(family income) −0.0086 0.0422 −0.0088 −0.0103

(0.0187) (0.0571) (0.0185) (0.0190)
Married Parents −0.0254* −0.0256 −0.0241* −0.0240*

(0.0138) (0.0308) (0.0132) (0.0133)
Parental education= Less than college 0.0070 0.0595 0.0065 0.0049

(0.0165) (0.0527) (0.0170) (0.0163)
Parental education= College+ 0.0144 0.0731 0.0109 0.0118

(0.0192) (0.0551) (0.0194) (0.0191)
Birth  order 0.0052 0.0047 0.0047 0.0050

(0.0043) (0.0140) (0.0041) (0.0041)
Parental obesity 0.0019 0.0384 −0.0028 0.0003

(0.0125) (0.0350) (0.0115) (0.0120)

Grade  fixed effects Yes Yes Yes Yes
School fixed effects Yes Yes Yes Yes
Observations 2178 2178 2178 2178

Notes. Figures in parentheses are standard errors robust to clustering at the school-by-grade level. Regressions are weighted using Add Health sample weights. *p < 0.10,
**p  < 0.05, ***p < 0.01.

Table 8
Relative BMI  and emotional distress.

Panel (a) (1) (2) (3) (4)
Dep.  Var.: Psychological counseling Feel depressed Doing right Socially accepted

Relative BMI  0.1518*** 0.2759* −0.4227*** −0.5150***

(0.0522) (0.1490) (0.1528) (0.1392)
Panel (b)
Dep. Var.: Purging

Relative BMI  0.0790** 0.0785** 0.0795** 0.0795**

(0.0371) (0.0369) (0.0364) (0.0359)
Psychological counseling 0.0331*

(0.0188)
Feel depressed 0.0199***

(0.0066)
Doing right −0.0107*

(0.0059)
Feel  socially accepted −0.0085

(0.0075)

Controls Yes Yes Yes Yes
Grade fixed effects Yes Yes Yes Yes
School fixed effects Yes Yes Yes Yes
Observations 2177 2177 2172 2172
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otes. The control variables are listed in column 4 of Table 5. Their estimated coeffi
tandard errors robust to clustering at the school-by-grade level. Regressions are w

hen parents rather than peers are the important reference group
or social comparisons. Table A2 shows the results of our analysis

hen we add the fraction of peers with married parents (column
1)); the fraction of peers whose parental education is “Less than
ollege” and the fraction of peers whose parental education is “Col-

ege+” (column (2)); and the fraction of peers with at least an obese
arent (column (3)). The results reveal that both the coefficients
f individual BMI  and group BMI  remain stable when we  include
hese controls in the regressions.
 are shown in Tables B.3 and B.4 of the online appendix. Figures in parentheses are
d using Add Health sample weights. *p < 0.10, **p < 0.05, ***p < 0.01.

We next include other family background controls at both the
individual and group levels in our model. The results are contained
in Table A3. We  include the presence of alcohol at home (column
(1)), if the parents receive family planning counseling or services
(column (2)), and a number of proxies of the quality of the child-

parent relationship. Specifically, we  use an index of satisfaction
of the respondent’ relationship with her mother (column (3)), an
index of whether the respondent feels that her parents care about
her (column (4)), and how many of the last seven days there was at
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east one parent in the room while eating evening meals (column
5)).24 As in Table 8, the estimates in each column are based on
lightly different sample sizes due to a different number of missing
alues in the additional control we consider in each specification.
otably, the estimated coefficients of individual BMI  and group BMI

emain quite stable across all specifications. Moreover, the esti-
ated coefficients are significant and of the expected sign for all of

he additional controls. For example, the adolescents in our sam-
le are, on average, more likely to purge if parents received family
ounseling. On the contrary, proxies for a good child–parent rela-
ionship are negatively and significantly associated with purging.
hese results are in line with the evidence that family exposure to
tress is a risk factor for the development of ED symptoms, while
atisfaction with child–parent relationship is a protective factor
see e.g., Allen et al., 2014, and references therein). None of the
stimated coefficients for the additional controls at the peer level
re statistically significant. A complete list of results can be found in
able B.1 in the Online Appendix. In column (6) we  consider infant
reastfeeding as a proxy for early life eating practices. Observa-
ional studies have documented that breastfeeding contributes to a
ositive eating attitude and healthy eating behavior later on.25 The
stimates reveal that the inclusion of this variable leaves our qual-
tative evidence roughly unchanged, and that infant breastfeeding
s not significantly associated with purging. In columns (7)–(10)

e next consider sports activities, eating habits, risky behavior,
nd residential neighborhood characteristics, as all of these fac-
ors may  be associated with purging behavior. For example, people
ngaged in competitive physical activities (e.g., sports, fitness, and
ance) display high levels of body dissatisfaction, disordered eating,
nd EDs. Especially among females, the pursuit of “optimal” fitness
nd body shape for sport or dance may  trigger EDs (Johnson et al.,
999; Jankowski et al., 2014, and references therein). Risk attitudes
ay  also be correlated with purging behavior. According to the
ational Center on Addiction and Substance Abuse, the substances
ost frequently abused by individuals with EDs or with sub-clinical

ymptoms of EDs are alcohol, illicit drugs, and tobacco.26 We  con-
truct an indicator of the number of times the respondent plays
n active sport and/or exercises per week, an indicator of how

ften she eats unhealthy food (pie, cookies, doughnuts or cake),

 risky behavior index based on respondent’s consumption of alco-
ol, and an indicator of the residential building quality.27 While

24 “Alcohol at home” is a dummy  variable constructed using responses to the
uestion: “Is alcohol easily available to you in your home?”, coded as 1=yes, and 0
therwise. This variable has 31 missing values for individuals in our sample. “Family
ounseling” is a dummy  variable taking the value of 1 if the respondent answers yes
o  the question: “In the past year, have you received family planning counseling or
ervices?” This variable has 31 missing values for individuals in our sample. “Mother
elationship satisfaction” is a categorical variable constructed using the responses to
he question: “Overall, are you satisfied with your relationship with your mother?”,
oded as 1=strongly disagree, 2= disagree, 3=neither agree nor disagree, 4=agree, and
=strongly agree. This variable has 63 missing values for individuals in our sample
Parents care” is a categorical variable constructed from responses to the question:
How much do you feel that parents care about you?”, coded as 1=not at all, 2=
ery little, 3=somewhat, 4=quite a bit, and 5=very much. This variable has 5 missing
alues for individuals in our sample “Dinner together” is a categorical variable con-
tructed using the responses to the question: “On how many of the past 7 days was
t  least one of your parents in the room with you while you ate your evening meal?”,
oded from 0= no days to 7= 7 days. This variable has 4 missing values for individuals
n  our sample. Information for all these variables is from the Wave I in-home survey.
25 This question is asked in the parental questionnaire of Wave I. The variable is
onstructed from responses to the answer: “For how long was  respondent breast-
ed?”, coded as 1 if the child was breastfed for more than 3 months and 0 otherwise.
his variable has 42 missing values for individuals in our sample.
26 “Food for Thought: Substance Abuse and Eating Disorders”, The National Center
n  Addiction and Substance Abuse (2003).
27 “Sport Activity” is an indicator constructed from the responses to the questions:
During the past week, how many times did you play an active sport, such as baseball,
oftball, basketball, soccer, swimming, or football?” and “During the past week, how
conomics 65 (2019) 170–188

athletic activities are not associated with purging behavior, the
results show a negative correlation with respondent bad eating
habits. In line with our expectations, we  find that alcohol consump-
tion is positively associated with purging.28 Finally, aligned with
the non-significant association between purging and family income
(see e.g. Table 5, column (4)), we  find that the estimated effect of
our indicator of neighborhood quality is not statistically significant.
Importantly for the purpose of this exercise, results show that the
estimated coefficient of both individual BMI  and group BMI  change
minimally when we add any of these controls, indicating that there
are no important sources of bias due to omitted factors correlated
with the vast array of eating and life style habits considered.

Given the small number of EDs, we next investigate whether
our results are sensitive to distributional assumptions. The results
of our analysis when using a logit model are shown in Table A5.
The results reveal that the estimated coefficients of both group
BMI and own  BMI  retain both the statistical significance and sign of
the OLS estimates in Table 6.29 Observe that given the large num-
ber of schools, the maximum likelihood estimator of a standard
logit model may  be inconsistent due to the incidental parameter
problem (Neyman and Scott, 1948). For this reason, we  report the
estimates of a conditional logit model (Andersen, 1970).30

A possible concern with our analysis is that our measure of
group BMI  might be contaminated by measurement error since the
Add Health survey asks sensitive questions about health and risky
behavior only to the students in the in-home sample. This is likely to
be true. However, because the students in the in-home sample are
randomly sampled from the school rosters, the OLS estimates are
likely to be biased towards zero under classical measurement error.
As a result, our estimates would be conservative. In order to check
if this is indeed the case and to quantify the attenuation bias, we
replicate the results of Table 6 for the “saturated sample”. The Add
Health “saturated sample” consists of the students belonging to the
subset of schools where all of their students are also interviewed
at home using the in-home questionnaire (16 schools). Table A4
reports the estimation results of our main regression for this sub-
sample. The point estimate of the group BMI  coefficient remains
statistically significant and more than doubles in magnitude. This
is evidence of classical measurement error and large attenuation
bias, in line with our expectations.

Finally, we  use a simulation exercise following Athey and

Imbens (2017) to study whether our results could have occurred
by chance. We  calculate the likelihood of obtaining the observed
treatment effects by chance by generating randomness in the expo-

many times did you do exercise, such as jogging, walking, karate, jumping rope,
gymnastics or dancing?” Answers to both questions are coded as 3=5 or more times,
2=  3 or 4 times, 1= 1 or 2 times neither agree nor disagree, and 0=never. “Sport
Activity” takes the value of 1 if the answers to either the first or the second questions
are  equal to 1, 2 or 3. “Junk food” is a dummy variable constructed from responses to
the  question: “How often did you eat cookies, doughnuts, pie, or cake yesterday?”,
coded as 1= ate twice or more, and 0= ate once or didn’t eat. “Alcohol consumption”
is  constructed using the answers to the questions “Over the past 12 months, on how
many days did you drink five or more drinks in a row?” This variable has 5 missing
values for individuals in our sample. “Building quality” is a categorical variable that is
based on the interviewer’s responses to the question: “How well kept is the building
in which the respondent lives?” This variable takes the value 1 if the respondent
reports very well kept; 2 if fairly well kept (needs cosmetic work); 3 if poorly kept.
This variable has 16 missing values for individuals in our sample. Information for all
these variables is from the Wave I in-home survey.

28 Using data from 3000 adult women in 1992 in the US, Dansky et al. (2000)
document a positive correlation between alcohol abuse and BN diagnosis. See also
Cawley and Ruhm (2011), for a summary of the literature on the consequences of
risky  health behaviors.

29 We have also estimated model (1) where group BMI  is expressed in levels, rather
than in logs. The results remain qualitatively unchanged. They are available upon
request.

30 Marginal effects cannot be computed since this would require to specify a
marginal distribution for the school fixed effects.
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Table  9
Heterogeneous effects by individual attributes.

Dep. Var.: Purging (1) (2) (3) (4) (5)
Individual attribute (X)

BMI  Popularity Pvt Family income Parental education

Group BMI  ×
X below group average −0.0196 −0.568* −0.379* −0.189 −0.569**

(0.125) (0.322) (0.194) (0.121) (0.227)
X  around group average −0.1209 −0.1570 −0.1252 −0.2722** −0.1127

(0.093) (0.103) (0.093) (0.106) (0.115)
X  above group average −0.685** −0.110 −0.307 0.0722 −0.105

(0.321) (0.110) (0.219) (0.148) (0.149)
BMI  0.0341 0.0799* 0.0743* 0.0772** 0.0773**

(0.042) (0.047) (0.038) (0.038) (0.038)

Controls Yes Yes Yes Yes Yes
Grade  fixed effects Yes Yes Yes Yes Yes
School  fixed effects Yes Yes Yes Yes Yes
Observations 2178 1395 2178 2178 2178

Notes. Let X denote the average of attribute X in the reference group. “X below the group average” is a dummy variable equal to 1 if X < X − 1sd, and 0 otherwise. “X around
group  average” is a dummy  variable equal to 1 if X ∈ [X − 1sd, X + 1sd], and 0 otherwise. “X above group average” is a dummy variable equal to 1 if X > X + 1sd, and 0
o rol var
t st to 

s

s
w
c
a
t
a
s
e
T
o
h
a
r
r
s

7

e
f
c
p
t
w
w
p
a
s

o
s
(
o
s
W
p
s
i
a

we depart from the linear-in-means specification of the model to
assess distributional effects for our main variable, and (ii) we use
an alternative definition of reference group: the fraction of under-
therwise. The table reports the estimates of the parameters in model (3). The cont
he  Table B.2 of the online appendix. Figures in parentheses are standard errors robu
ample weights. *p < 0.10, **p < 0.05, ***p < 0.01.

ure of individuals to a given cohort composition. For each student,
e replace the actual cohort BMI  with that of a randomly selected

ohort from the same school. We repeat this procedure 1,000 times,
nd run the full specification in Table 6 (column (3)). The distribu-
ion of the estimated coefficients of our main variable group BMI
re reported in Fig. A3. The graph shows that these estimates are
mall and centered around zero. The red vertical line indicates the
stimated treatment effect we obtained in Table 6 (column (3)).
his is sizable and located in the lower value of the distribution
f placebo estimates, providing evidence that this is unlikely to
ave occurred by chance. The share of estimates that is larger in
bsolute value than the red line (actual treatment) represents the
andomization-based p-value. As can be seen in the figure, the
andomization-based p-value is roughly 0.05 comparable to the
ampling-based p-values of Table 6, column (1) (0.021).

. Further results

The intensity of the concerns about one’s own  body image gen-
rated from peer comparisons may  be different depending on how
ar an individual is from her peers in terms of socio-demographic
haracteristics. According to the social comparison theory, first
roposed in 1954 by psychologist Leon Festinger, people evaluate
heir own abilities and beliefs by comparing themselves with those
ho they believe are better than them (upward comparison) and
ith those who are worse off than themselves (downward com-

arison). Individuals comparing themselves to someone better off
re motivated by the desire to improve their current status and
ubsequently look for ways to achieve similar results.31

We  examine heterogeneity in the main results for three types
f individuals: (i) those with a value of a characteristic at least one
tandard deviation below the mean value of the reference group,
ii) those with the value around the mean value of the group (within
ne standard deviation), and (iii) those with the value at least one
tandard deviation above the mean value of the reference group.

e consider the following characteristics: BMI, family income,
arental education, student verbal ability as measured by PVT test

core, and student popularity. The Add Health has the unique abil-
ty to measure student popularity since the in-school questionnaires
sks all pupils to identify their best friends from a school roster (up

31 See also Wheeler et al. (1982) and Wood (1996).
iables are listed in column (4) of Table 5. Their estimated coefficients are shown in
clustering at the school-by-grade level. Regressions are weighted using Add Health

to five boys and five girls). Student popularity is defined as the total
number of nominations received by the respondent.32 We  estimate
the following model:

yigs = ˛g + ˇs + x′
isg� + �bmiisg +

⎛
⎝�1 +

3∑
j=2

�jIj

⎞
⎠bmiisg + �igs,

(3)

where �1 is the group BMI  coefficient for type-(i) individuals,
�1 + �2 for type-(ii) individuals, and �1 + �3, for type-(iii) individ-
uals. Ij is an indicator function that is equal to 1 if the individual is of
type j, where j = 2, 3. Table 9 reports the differential effects for the
three categories, �1, �1 + �2, and �1 + �3, for the characteristics
listed above.

Two  results emerge from this table. First, looking at socio-
economic characteristics (columns (2)–(5)), it appears that the
effects of interpersonal comparison are in fact hierarchical: they
are at work only for girls who are less (verbally) able, less popular
and with less educated parents than their peers. Family income is
a notable exception to this pattern, since in this case the effects of
interpersonal comparison are stronger for girls within the same
income class as their peers. Overall, this evidence corroborates
the above-mentioned view in psychology that social comparisons
are often made toward others who  are perceived to be superior
to themselves in terms of specific attributes, and identifies some
of those traits. Second, looking at column (1), it appears that the
girls influenced by interpersonal comparisons with peers are those
with a BMI  at least one standard deviation above the average of
their peers. For these girls, the semi-elasticity of group BMI  is more
than 3 times larger than the one in column (1) of Table 6 (−0.68 vs
−0.20). This evidence suggests that girls exposed to a high fraction
of thinner girls are especially at risk of developing EDs.

To further understand this result, we perform two  exercises: (i)
32 The limit in the number of nominations is not binding, not even by gender. Less
than 1 percent of the students in our sample report a list of ten best friends, less
than 3 percent report a list of 5 boys, and roughly 4 percent a list of 5 girls. Because
roughly 20 percent of the students do not nominate any friends and another 20
percent list friends that cannot be tracked, we lose 783 girls in this regression.
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Table  10
Nonlinear effects and alternative measures of reference points.

Dep var.: Purging (1) (2) (3) (4)

BMI  0.0792** 0.0809** 0.0832** 0.0826**

(0.0387) (0.0387) (0.0393) (0.0393)
Group BMI  −0.2047**

(0.0878)
Group BMI  in 2nd tercile −0.0234**

(0.0112)
Group BMI  in 3rd tercile −0.0303**

(0.0123)
Proportion of UW 0.1001***

(0.0378)
Proportion of UW in 2nd tercile 0.0133

(0.0098)
Proportion of UW in 3rd tercile 0.0158*

(0.0084)
Hispanic or Latino −0.0069 −0.0070 −0.0079 −0.0069

(0.0219) (0.0221) (0.0219) (0.0219)
Black  or African American −0.0287* −0.0289* −0.0298* −0.0296*

(0.0158) (0.0159) (0.0158) (0.0158)
Asian  −0.0345*** −0.0355*** −0.0308*** −0.0320***

(0.0109) (0.0111) (0.0114) (0.0110)
PVT  test score 0.0000 0.0000 0.0000 0.0000

(0.0004) (0.0004) (0.0004) (0.0004)
Log(family income) −0.0095 −0.0103 −0.0076 −0.0080

(0.0187) (0.0183) (0.0187) (0.0187)
Married Parents −0.0247* −0.0248* −0.0260* −0.0263*

(0.0138) (0.0139) (0.0138) (0.0139)
Parental education= Less than college 0.0074 0.0077 0.0065 0.0068

(0.0164) (0.0165) (0.0165) (0.0165)
Parental education= College+ 0.0147 0.0155 0.0139 0.0144

(0.0191) (0.0193) (0.0193) (0.0192)
Birth  order 0.0051 0.0049 0.0052 0.0052

(0.0043) (0.0042) (0.0042) (0.0043)
Parental obesity 0.0028 0.0029 0.0027 0.0026

(0.0127) (0.0127) (0.0127) (0.0127)

Grade  fixed effects Yes Yes Yes Yes
School fixed effects Yes Yes Yes Yes
Observations 2178 2178 2178 2178

Notes. “Group BMI  in 2nd tercile” is a dummy  variable equal to 1 if the group BMI  belongs to the ∈ [33th percentile, 66th percentile] interval of the group BMI distribution,
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tle is known about the mechanisms underlying the diffusion of EDs
and the efficacy of government programs in preventing or treating
them (Shaw et al., 2009).33 In this paper we  focus on a particular
nd  0 otherwise. “Group BMI  in 3rd tercile” is a dummy variable equal to 1 if the g
Proportion of UW in 3rd tercile” follow the corresponding definition. Figures in pare
re  weighted using Add Health sample weights. *p < 0.10, **p < 0.05, ***p < 0.01.

eight female peers (rather than their average BMI). The results of
hese analyses are summarized in Table 10. Column (1) reports the
esults from Table 6, column (1), as a benchmark, while in column
2) we include dummies corresponding to terciles of the distribu-
ion of group BMI. The omitted category is whether this variable
s in the bottom tercile of the distribution. Results reveal a statis-
ical difference at the second and third tercile of the distribution
f group BMI  and an increasing magnitude of the estimated effect.
his evidence indicates that the probability of purging is higher for
he girls who are exposed to female schoolmates whose average
MI  is low (i.e. in the first tercile of the distribution) than for those
ith schoolmates who are heavier (i.e. in the third tercile of the

istribution).
In column (3), we then use an alternative definition of refer-

nce point: the fraction of girls in a given cohort and school who
re underweight (after eliminating girl i from the distribution). The
stimated effect is quite large. If the fraction of UW in the group
ncreases by 10 percent, the likelihood of purging increases by

 percent. When the fraction of underweight peers enters non-
inearly (column (4)), the results show that the effect for girls
xposed to a fraction of underweight peers in the top tercile is
tronger than the effect for those with female schoolmates in the
ottom tercile of the distribution.
This evidence further supports the theory that appearance-
ased comparisons may  be a potent form of social comparisons

nfluencing the onset of EDs among adolescent girls, and reveals
BMI  is above the 66th percentile, and 0 otherwise. “Proportion of UW in 2nd” and
es are standard errors robust to clustering at the school-by-grade level. Regressions

that the target group for these comparisons are peers who are per-
ceived to have “better” physical features. This is in line with recent
experimental studies in psychology. For example, in a field experi-
ment on 454 college women  who were enrolled in an introductory
psychology course in a private university, Arigo et al. (2014) docu-
ment that women who were newly above the clinical threshold
for eating pathology at follow-up exhibited stronger tendencies
toward upward appearance comparisons than women  who  were
below the threshold nine months earlier. Taken as a whole, our
analysis validates the view that evaluative comparisons likely con-
centrate on specific sub-groups of fellow classmates, and that those
social comparisons are important for the onset of EDs. In particu-
lar, girls tend to consider extremely thin female peers as reference
points and are likely to engage in purging behavior to achieve sim-
ilar results.

8. Conclusions

Despite the prevalence of EDs in the United States, relatively lit-
33 While the age-adjusted costs for the treatment of EDs per year is comparable to
the  costs of schizophrenia treatment (Striegel-Moore et al., 2000), research dollars
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hannel that might be relevant in the development of EDs: purging
nfluenced by the peers’ body size through interpersonal compar-
sons. The underlying assumption is that adolescents not only care
bout their absolute BMI  but also their BMI  relative to their peers.

hile a number of observational studies in social psychology have
tudied the relationship between relative BMI  and body dissatis-
action, only a few of them discussed their association with EDs.
dentifying the effect of relative BMI  on purging is challenging
ecause it requires plausibly exogenous variation in group BMI.

n this paper, identification relies on within-school, across cohort
ariation in schoolmates’ BMI, which is proved to be quasi-random.
e show that interpersonal comparisons play an important role

or the onset of EDs of teenage girls and that the direction in which
eer influence is transmitted is hierarchical: from more popular
irls with higher socio-economic status to less popular girls with
ower socio-economic status. Interpersonal comparisons operate
hrough the formation of distorted self-perceptions during adoles-
ence. Notably, teenage girls with thinner female peers perceive
hemselves as more overweight than they actually are. This per-
eption in turn is important for whether they start purging and
onsequently develop EDs later in life.

In sum, our findings indicate that the onset of EDs hinges on
isperceptions of actual body size that spring from social compar-

sons. While it seems unrealistic to propose educational programs
hat would eliminate comparisons among fellow students, the

rograms should rather foster girls to cope with the potentially
egative effects of interpersonal comparisons and preserve self-
steem and self-worth. Today, most public health interventions
ghting the onset of EDs focus on healthy eating and nutrition;

pent on EDs was  just $0.93 per affected individual in 2011, compared to an aver-
ge of $88 and $81 spent on Alzheimer’s and schizophrenia, respectively (National
nstitute for Mental Health, 2011).
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media exposure and socio-cultural pressures to be thin; body
acceptance and body satisfaction (Chao et al., 2014). Our results
suggest that such programs should not only discuss the exposure
to prevalent appearance ideal in mass media (and how to chal-
lenge pressures to conform to unrealistic beauty ideals), but also
how to maintain positive views when adolescents compare them-
selves to their peers, who are the reference points they face on a
daily basis.34 Further, as not all individuals might react in the same
way to interpersonal comparisons, additional research is needed
to understand why  some individuals might be affected and others
not.

Finally, our results point to potentially harmful side effects
of programs fighting obesity. In fact, programs centred on anti-
obesity messages and/or BMI  measurement in schools may  trigger
shame and distress, enhance the negative effects of social compar-
isons, and increase rather than shrink unhealthy weight control
practices, such as purging. Indeed, the Centers for Disease Control
and Prevention (CDC) have recently noted that school-based BMI
screening programs might stigmatize students and lead to harm-
ful behaviors.35 Our evidence supports the CDC recommendation
that schools introducing BMI  measurement programs should not
only promote healthful eating and healthy weight management
(e.g., regular physical activity), but also have in place a safe and
supportive environment for students of all body sizes. Specifically,
in order to minimize the risk of intensifying dissatisfaction with

body image and pressure to engage in harmful weight loss prac-
tices, promoting body acceptance and ways to buffer the potentially
negative effects of social comparisons can reduce disordered eating
symptoms especially among female students.

34 In the United States, only two  prevention programs have significantly reduced
the  risk for future onset of EDs so far: the Body Project and the Healthy Weight
Program (Stice et al., 2013). While the Healthy Weight Program pursues lasting
improvements in dietary intake and physical activity, the Body Project aims to
inform participants about the costs of pursuing the thin ideal standard of female
beauty and ways to cope with pressures to conform to unrealistic standards of
beauty.

35 See the article titled “Body Mass Index (BMI) Measurement in Schools”, written
by  a CDC panel and available at: https://www.cdc.gov/healthyschools/obesity/bmi/
bmi  measurement schools.htm (accessed December 2018).

https://www.cdc.gov/healthyschools/obesity/bmi/bmi_measurement_schools.htm
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https://www.cdc.gov/healthyschools/obesity/bmi/bmi_measurement_schools.htm
https://www.cdc.gov/healthyschools/obesity/bmi/bmi_measurement_schools.htm
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ppendix A. Additional figures and tables

Figs. A1–A3

Fig. A1. Individual BMI  and group BMI distributions.
Fig. A2. Distribution of group BMI  by group size.
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ig. A3. Distribution of �2 for placebo estimates. Notes. For each student, we  replace the actual cohort BMI  with that one of a randomly selected cohort from the same school.
e  run 1000 of these placebo regressions. The vertical line is the value of �2 in model (1) reported in the benchmark regression in Table 6 (column (1)) for females.

Tables A1–A5

able A1
ample selection procedure.

Sample

Grade 10–12 students Grade 10–12 students
excluding individuals with
missing values

Grade 10–12 students with
more than 10 peers
excluding individuals with
missing values

(1)  (2) (3)

Mean std Mean std Mean std

Purging 0.0224 0.1441 0.0212 0.1479 0.0178 0.1321
BMI  22.7347 4.6348 23.5200 4.3700 23.3159 4.5567
Group BMI  22.7376 1.2923 22.6649 1.3146 22.6279 1.1929
Female 0.4939 0.4869 0.6140 0.5000 0.6162 0.4864
Hispanic or Latino 0.1044 0.3140 0.1109 0.3058 0.1062 0.3082
Black  or African American 0.2454 0.4148 0.2207 0.4303 0.2065 0.4049
Asian 0.0868 0.2781 0.0845 0.2816 0.0657 0.2477
PVT  test score 100.6710 14.2538 101.3550 14.8163 102.4441 13.9911
Log(family income) 0.3562 0.2266 0.3649 0.2207 0.3746 0.2370
Married parents 0.7004 0.4236 0.7083 0.4235 0.7189 0.4462
Parental education= Less than college 0.5033 0.5000 0.4963 0.5000 0.4892 0.5000
Parental education= College+ 0.3674 0.4864 0.3840 0.4821 0.4114 0.4922
Birth  order 0.8439 1.0958 0.7981 1.1993 1.7740 1.0418
Parental obesity 0.2238 0.4307 0.2460 0.4168 0.2460 0.4307

Observations 4997 3535

otes. The table reports descriptive statistics for the main variables used in the analysis at each stage of the sample selection process. Column (1) reports information on the

riginal sample of respondents in grades 10–12. Note that for each row the sample size is different in column (1) because each variable has a different number of non-missing
alues.  In the second column we exclude students with missing information on at least one of the variables listed in the table, including those reporting an unclear racial
ackground. In the last column, we exclude students who  have less than 10 schoolmates in the same grade. This is our final sample selection.
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Table  A2
Robustness checks: peers’ family background.

Dep. Var.: Purging (1) (2) (3)

Group BMI  −0.2110** −0.1897** −0.2004**

(0.0871) (0.0886) (0.0851)
BMI  0.0787** 0.0795** 0.0794**

(0.0386) (0.0387) (0.0387)
Fraction of peers with married parents −0.0416

(0.0421)
Fraction of peers with Parental education= Less than college −0.0946

(0.0710)
Fraction of peers with Parental education= College+ −0.1703**

(0.0802)
Fraction of peers with parents obese −0.0133

(0.0353)
Hispanic or Latino −0.0063 −0.0060 −0.0069

(0.0219) (0.0219) (0.0219)
Black  or African American −0.0284* −0.0278* −0.0289*

(0.0158) (0.0157) (0.0158)
Asian  −0.0346*** −0.0320*** −0.0346***

(0.0108) (0.0111) (0.0109)
PVT  test score 0.0000 0.0000 −0.0000

(0.0004) (0.0004) (0.0004)
Log(family income) −0.0097 −0.0077 −0.0094

(0.0188) (0.0187) (0.0187)
Married parents −0.0254* −0.0253* −0.0249*

(0.0136) (0.0139) (0.0139)
Parental education= Less than college 0.0071 0.0043 0.0075

(0.0165) (0.0163) (0.0164)
Parental education= College+ 0.0141 0.0091 0.0149

(0.0194) (0.0187) (0.0193)
Birth  order 0.0049 0.0050 0.0051

(0.0042) (0.0043) (0.0043)
Parental obesity 0.0027 0.0030 0.0024

(0.0127) (0.0127) (0.0124)

Grade  fixed effects Yes Yes Yes
School  fixed effects Yes Yes Yes
Observations 2178 2178 2178

Notes. Figures in parentheses are standard errors robust to clustering at the school-by-grade level. Regressions are weighted using Add Health sample weights. *p < 0.10,
**p  < 0.05, ***p < 0.01.

Table A3
Robustness checks: additional individual and peers’ characteristics.

Dep. Var.: Purging (1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Additional
characteristic
(X):

Alcohol at
home

Family
counseling

Mother
relationship
satisfaction

Parents care Dinner with
parents

Infant
breastfeeding

Sport
activity

Junk food Individuals
alcohol
consumption

Building
quality

Group BMI  −0.2056** −0.1825** −0.2165** −0.2188** −0.2097** −0.2346** −0.1957** −0.2011** −0.2125** −0.2019**

(0.0890) (0.0873) (0.0895) (0.0876) (0.0859) (0.0934) (0.0845) (0.0885) (0.0883) (0.0874)
BMI  0.0792** 0.0807** 0.0750* 0.0745* 0.0852** 0.0791** 0.0788** 0.0740* 0.0837** 0.0776**

(0.0397) (0.0386) (0.0397) (0.0381) (0.0390) (0.0392) (0.0383) (0.0390) (0.0381) (0.0381)
X  −0.0009 0.0529* −0.0128** −0.0323*** −0.0066*** 0.0098 −0.0294 −0.0105** 0.0105** 0.0062

(0.0040) (0.0289) (0.0049) (0.0116) (0.0021) (0.0105) (0.0247) (0.0050) (0.0052) (0.0064)

Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Group controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Grade fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
School fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 2147 2177 2115 2173 2174 2136 2178 2178 2173 2162

Notes. Each regression also includes the additional characteristic at the peer level. Namely, (X) is the average of variable X in the reference group. The estimated coefficients
are  shown in Table B.1 of the online appendix. The set Controls is listed in column (4) of Table 5. The estimated coefficients are shown in Table B.1 of the online appendix.
Figures in parentheses are standard errors robust to clustering at the school-by-grade level. Regressions are weighted using Add Health sample weights. *p < 0.10, **p < 0.05,
***p  < 0.01.
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Table  A4
Robustness checks: saturated sample.

Dep. Var.: Purging (1) (2) (3) (4)

Group BMI  −0.5646*** −0.5556*** −0.5815*** −0.5863***

(0.1947) (0.1870) (0.1837) (0.1828)
BMI  0.0499 0.0467 0.0474 0.0534

(0.0612) (0.0568) (0.0551) (0.0532)
Hispanic or Latino 0.0035 0.0045 0.0030

(0.0233) (0.0256) (0.0260)
Black or African American 0.0132 0.0039 0.0013

(0.0182) (0.0201) (0.0210)
Asian −0.0535*** −0.0490** −0.0497**

(0.0097) (0.0228) (0.0236)
PVT test score 0.0003 0.0002 0.0002

(0.0007) (0.0007) (0.0008)
Log(family income) −0.0108 −0.0113

(0.0361) (0.0361)
Married Parents −0.0259 −0.0258

(0.0297) (0.0295)
Parental education= Less

than college
0.0416 0.0428

(0.0271) (0.0281)
Parental education=

College+
0.0200 0.0218

(0.0218) (0.0232)
Birth order 0.0042 0.0039

(0.0034) (0.0033)
Parental obesity −0.0088

(0.0109)

Grade fixed effects Yes Yes Yes Yes
School fixed effects Yes Yes Yes Yes
Observations 565 565 565 565

Notes. Add health in-home saturated sample is used in all columns. Figures in
parentheses are standard errors robust to clustering at the school-by-grade level.
Regressions are weighted using Add Health sample weights. *p < 0.10, **p < 0.05,
***p < 0.01.

Table A5
OLS vs Logit.

Dep. Var.: Purging (1) (2)
Conditional Logit OLS

Group BMI  −9.0310** −0.5895**

(4.2553) (0.2580)
BMI  2.2529*** 0.1579**

(0.8292) (0.0738)
Female
Hispanic or Latino −0.3360 −0.0199

(0.5712) (0.0458)
Black or African American −1.2302** −0.0748*

(0.5505) (0.0425)
Asian −1.2430*** −0.0783***

(0.3691) (0.0282)
PVT test score −0.0061 −0.0002

(0.0111) (0.0010)
Log(family income) −0.4685 −0.0210

(0.4616) (0.0293)
Married Parents −0.0880 −0.0555*

(0.4903) (0.0302)
Parental education= Less than college 0.2019 0.0091

(0.3618) (0.0345)
Parental education= College+ 0.2816 0.0283

(0.3864) (0.0412)
Birth order 0.0803 0.0137

(0.1433) (0.0115)
Parental obesity −0.2924 0.0004

N
b
*

(0.3496) (0.0301)
Grade fixed effects Yes Yes
School fixed effects Yes Yes
Observations 1054 1054

otes. Figures in parentheses are standard errors robust to clustering at the school-
y-grade level. Regressions are weighted using Add Health sample weights. *p < 0.10,
*p  < 0.05, ***p < 0.01.
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Appendix B. Supplementary data

Supplementary data associated with this article can be found,
in the online version, at https://doi.org/10.1016/j.jhealeco.2019.03.
004.
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