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Family, Peer, and Media Predictors
of Becoming Eating Disordered
Alison E. Field, ScD; Kristin M. Javaras, PhD; Parul Aneja, ScM; Nicole Kitos, MA;
Carlos A. Camargo Jr, MD, DrPH; C. Barr Taylor, MD; Nan M. Laird, PhD

Objective: To identify predictors of becoming eating dis-

ordered among adolescents.
Design: Prospective cohort study.
Setting: Self-report questionnaires.
Subjects: Girls (n = 6916) and boys (n = 5618), aged 9
to 15 years at baseline, in the ongoing Growing Up Today
Study (GUTS).
Main Exposures: Parent, peer, and media influences.
Main Outcome Measures: Onset of starting to binge
eat or purge (ie, vomiting or using laxatives) at least
weekly.
Results: During 7 years of follow-up, 4.3% of female subjects and 2.3% of male subjects (hereafter referred to as
“females” and “males”) started to binge eat and 5.3% of
females and 0.8% of males started to purge to control their
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weight. Few participants started to both binge eat and
purge. Rates and risk factors varied by sex and age group
(⬍14 vs ⱖ14 years). Females younger than 14 years whose
mothers had a history of an eating disorder were nearly
3 times more likely than their peers to start purging at
least weekly (odds ratio, 2.8; 95% confidence interval,
1.3-5.9); however, maternal history of an eating disorder was unrelated to risk of starting to binge eat or purge
in older adolescent females. Frequent dieting and trying
to look like persons in the media were independent predictors of binge eating in females of all ages. In males,
negative comments about weight by fathers was predictive of starting to binge at least weekly.
Conclusions: Risk factors for the development of binge
eating and purging differ by sex and by age group in females. Maternal history of an eating disorder is a risk factor only in younger adolescent females.
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ONCERNS ABOUT WEIGHT

and body shape are common in preadolescents
and adolescents1,2 and are
probably related to the development of unhealthy weight control behaviors and binge eating. However, because of the lack of large prospective
studies of non–treatment-seeking samples,
little is known with certainty about the development of disordered eating (eg, engaging in bulimic behaviors) or eating
disorders.
Although there have not been many large
prospective studies of disordered eating (ie,
engaging in binge eating or purging) or fullcriteria eating disorders3 among non–
treatment-seeking samples, a variety of risk
factors for disordered eating and eating disorders have been proposed. The support for
some of these purported risk factors is stronger than for others.4 The risk factors with
the strongest support, which are those that
have been identified in at least 2 prospective studies, as well as for those factors that
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do not change with time and have been
identified in at least 2 cross-sectional studies, include age (adolescence and early adulthood being the periods of highest risk),4 female sex, frequent dieting,5,6 preoccupation
with thinness,7,8 teasing about body shape
or weight,9,10 body dissatisfaction and weight
concerns,11,12 comorbid psychiatric diagnoses,6,13 perceived peer and media pressure to be thin,1,14,15 and family history of
an eating disorder.16 However, these suspected risk factors have rarely been investigated in multivariate models that controlled for at least several of the other
suspected risk factors. Thus, it remains unclear whether all are true independent risk
factors. Moreover, data are lacking about
whether these suspected risk factors apply
to both sexes.
The objective of the present investigation was to assess whether various suspected risk factors for eating disorders are
independently associated with starting to
frequently binge eat, purge (vomiting or
using laxatives to control weight), or both
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binge eat and purge during 7 years in more than 12 500
male and female subjects in the Growing Up Today Study
(GUTS), who were initially 9 to 15 years of age.
METHODS
GUTS was established in 1996 by recruiting children of women
participating in the Nurses’ Health Study II, an ongoing study
that was established in 1989 and consists of 116 608 female
nurses, who were 25 to 43 years of age at enrollment. Follow-up questionnaires have been sent to participants every 2
years since 1989. Additional details about the cohort have been
reported previously.17 Using data from the Nurses’ Health Study
II, we identified mothers who had children aged 9 to 14 years.
We wrote a detailed letter to the mothers, explaining the purpose of GUTS and seeking parental consent to enroll their children. Children whose mothers gave consent to invite them to
participate were mailed an invitation letter and a questionnaire. Additional details have been reported previously.2 Approximately 68% of the females (n=9039) and 58% of the males
(n=7843) returned completed questionnaires, thereby assenting to participate in the cohort. The participants have been sent
questionnaires every 12 to 18 months. The participants were
children and adolescents (aged 9-15 years) at baseline and became older adolescents and adults (aged 16-22 years) during
the course of the study. Participants are referred to as males
and females because these terms are appropriate for all age
groups. In addition, in 2004, a questionnaire was sent to their
mothers. The study was approved by the Human Subjects Committee at Brigham and Women’s Hospital, and the analyses presented herein were approved by the institutional review boards
at Brigham and Women’s Hospital and Children’s Hospital Boston, both in Boston, Massachusetts.

SAMPLE
Participants were excluded from the analysis if their mother did
not answer the 2004 mothers’ questionnaire (2007 females and
1997 males), they did not return at least 1 follow-up questionnaire between 1997 and 2003 (115 females and 228 males), or
they were younger than 9 years at baseline (1 female); thus, there
were 6916 females and 5618 males for analyses. Participants who
reported purging at baseline (28 females and 12 males) or were
missing information about purging during follow-up (49 females and 54 males) were excluded from the analysis of the incidence of purging at least weekly; thus, 6839 females and 5552
males were included in the purging analysis. Participants who reported binge eating at baseline (52 females and 18 males) or were
missing information about binge eating during follow-up (41 females and 51 males) were excluded from the analysis of the incidence of binge eating at least weekly; thus, 6823 females and
5549 males were included in the bingeing analysis. In the analyses identifying risk factors for starting to binge eat or purge, we
used the deletion approach to handle the missing data. Thus, participants were further excluded if they were missing information
about the outcome or any of the exposures at all time points,
thereby reducing the sample to 6219 females and 4869 males in
the final purging analyses and 6185 females and 4902 males in
the final binge eating analyses.

MEASUREMENTS
Questionnaires Completed by GUTS Participants
During September 1, 1996, to November 11, 2003, GUTS participants received a questionnaire every 12 to 18 months that

assessed a variety of factors such as self-reported weight,
height, and age at menarche (females only). Body mass index
(weight in kilograms divided by height in meters squared)
was calculated using self-reported weight and height. Children were classified as overweight or obese on the basis of the
International Obesity Task Force cutoff points,18 which are
age- and sex-specific and provide comparability in assessing
overweight and obesity from adolescence to adulthood. Questions about weight concerns and influences on perception of
weight were assessed with the McKnight Risk Factor Survey
(MRFS).19 Males are more likely than females to focus on
wanting to increase muscle tone rather than being thin14,20,21;
thus, to make the MRFS19 questions appropriate for males, the
questions on thinness were replaced with questions about the
importance of not being fat or desiring to not be fat. For the
analysis, the MRFS questions were dichotomized. Thinness or
lack of fatness was considered very important (to parent or
peer) if the child indicated the degree of importance as “a lot”
or “totally.” Females and males were considered to be making
a lot of effort to look like females/males in the media if they
responded “a lot” or “totally” to the question, “In the past
year, how much effort have you made to look like the girls or
women (boys or men) you see on television, in movies, or in
magazines?”
Weight control behaviors were assessed with questions
adapted from the Youth Risk Behavior Surveillance System
questionnaire.22 Dieting was assessed with the question, “During the past year, how often did you diet to lose weight or to
keep from gaining weight?” Children who reported that they
had dieted to lose or maintain weight “once a week,” “2 to 6
times per week,” or “every day” were classified as frequent
dieters, and children who reported that they had dieted “less
than once a month” or “1 to 3 times a month” were classified
as infrequent dieters. Purging was assessed with 2 questions:
“During the past year, how often did you make yourself throw
up to keep from gaining weight?” and “During the past year,
how often did you take laxatives to keep from gaining
weight?” Binge eating was assessed with a 2-part question.
Participants were first asked about the frequency during the
past year of eating a very large amount of food. Children who
reported at least occasional episodes of overeating were
directed to a follow-up question that asked whether they felt
out of control during these episodes, like they could not stop
eating even if they wanted to stop. Binge eating was defined as
eating a very large amount of food in a short amount of time
at least monthly and feeling out of control during the eating
episode. Both the binge eating and purging questions have
been validated in the GUTS cohort. Among the females, the
specificity and negative predictive values of self-reported
binge eating and purging were high, demonstrating that the
questionnaire was an excellent tool for identifying females
who did not purge.23 There were too few cases among the
males to assess sensitivity, specificity, or predictive values
with adequate certainty.

Questionnaires Completed by Mothers
of GUTS Participants
In 2004, the mothers were sent a brief questionnaire that included questions about whether anyone in the family has or
has had an eating disorder and whether anyone has been treated
for an eating disorder. The response options were no one in
the family, the mother, the child in GUTS, or another family
member. From this information, 2 binary questions were created for the analysis; one was an indicator for the mother having an eating disorder and the other was an indicator for the
mother having received treatment for an eating disorder.
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Table 1. Baseline Data in Adolescents in GUTS

Variable
Age, mean (SD), y
BMI, mean (SD)
Overweight or obese, %
Dieting, %
Infrequently
Frequently
High level of concern about weight, %
Making a lot of effort to look like
same-sex persons in the media, %
Mother had or has an eating disorder, %

Females
(n=6916)

Males
(n = 5618)

12.0 (1.6)
19.0 (3.3)
19.8

11.9 (1.6)
19.1 (3.3)
23.2

22.4
7.1
9.0
7.0

12.1
4.1
4.1
2.9

4.3

3.8

Abbreviations: BMI, body mass index (calculated as weight in kilograms
divided by height in meters squared); GUTS, Growing Up Today Study.

Incidence Rate per 1000 Person-Years

16

15.0

Younger adolescent females
Older adolescent females
Younger adolescent males
Older adolescent males

14
12

the females, infrequent and frequent dieting were modeled as
distinct categories, whereas among the males, infrequent and
frequent dieting were combined into a single dieting category
because not many males dieted frequently. Other predictors were
included in the model if they remained at least marginally significant (P⬍.10) after controlling for age group, dieting, and
maternal history of an eating disorder. Weight status, concern
about weight, menarcheal status, body dissatisfaction, negative comments about weight by males, negative comments about
weight by females, negative comments about weight by mothers, negative comments about weight by fathers, importance
of thinness or not being fat to mothers, importance of thinness or not being fat to fathers, importance of thinness to peers,
trying to look like persons in the media, and the mother having received treatment for an eating disorder were considered
possible predictors. In addition, among the males, but not the
females, height was predictive of starting to binge eat and was,
therefore, included in the analysis. For the females, interactions by age group were included if there was some evidence
of effect modification by age (younger [⬍14 years] vs older [ⱖ14
years] adolescents). Interactions were retained if there was an
association only in 1 age group or the difference in the point
estimates between the 2 groups was larger than 1 (ie, relative
risk,1.0 vs 2.0). For the males, effect modification by age was
not explored because of lack of statistical power.

10.1

10

RESULTS

8
6.6
6

The main outcome measures were starting to binge eat at least
weekly, starting to purge at least weekly, and starting to engage in both binge eating and purging at least weekly.

At baseline, the mean age of the participants was approximately 12 years (Table 1). During 7 years of followup, 10.3% of the females and 3.0% of the males started
to binge eat or purge (vomiting or using laxatives) at least
weekly to control their weight. Among the females, the
cumulative incidence of binge eating (4.3%) was slightly
lower than the incidence of purging (5.3%), whereas
among the males, binge eating (2.1%) was more common than purging (0.8%). In both sexes, only a small percentage of the incident cases engaged in both binge eating and purging. Among the females, but not the males,
the incidence rates for starting to purge rose markedly
between younger adolescents and older adolescents,
whereas among both males and females, the incidence
rates for binge eating were higher among older adolescents than younger adolescents (Figure).

STATISTICAL ANALYSIS

BINGE EATING

We modeled the log-odds of the hazard rate for 3 different outcomes, that is, starting to binge eat, starting to purge, and starting to binge eat and purge, as a function of predictors that included age group, dieting frequency, age at menarche (females
only), maternal history of an eating disorder, and various predictors from the MRFS. Predictors were lagged so that outcomes at a given time point were modeled as a function of predictors from the previous time point. Teasing was modeled as
ever having been teased any time between baseline and the previous time point. The models were fitted using generalized estimating equations with an independence working covariance
matrix, to address the dependence between children of the same
mother. The analyses were performed using commercially available software (PROC GENMOD, version 8.2; SAS Institute Inc,
Cary, North Carolina).
The analyses were stratified by sex. Age (⬍14 vs ⱖ14 years),
dieting, and maternal history of an eating disorder were included in all statistical models for both sexes. However, among

Among the females, frequent dieting, high level of concern about weight, and trying to look like same-sex persons in the media were predictive of increased risk of starting to binge eat frequently (Table 2). Maternal history
of an eating disorder was not significantly related to risk
among females or males. However, there was a suggestion among the females that negative comments about
weight by males, importance of weight to fathers, and importance of weight to peers were associated with an increased risk of starting to binge eat weekly (Table 2). After controlling for dieting, being overweight was not
associated with an increased risk of starting to binge eat
(data not shown). Among males, a high level of concern
with weight and negative comments about weight by fathers were both significant predictors of starting to binge
eat at least weekly (Table 2).

5.0

4
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2
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2.0

1.8 1.9
0.7

0
Binge Eating

Purging

0
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Purging

Figure. Incidence of beginning to engage in disordered eating at least weekly
among younger and older adolescents in the Growing Up Today Study
(GUTS) (1996-2003).

MAIN OUTCOME MEASURES
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Table 2. Multivariate Analysis for Predictors of Starting
to Binge Eat at Least Weekly Between 1996 and 2003
Among Females and Males in GUTS a
Females
(n=6185)

Table 3. Multivariate Analysis for Predictors of Starting
to Purge at Least Weekly Between 1996 and 2003
Among Females and Males in GUTS a
Females
(n = 6219)

Males
(n = 4902)

Males
(n = 4869)

Variable

OR

95% CI

OR

95% CI

Variable

OR

95% CI

OR

95% CI

Preadolescent vs adolescent
Postmenarche vs premenarche
Girls ⬍ 14 y
Females ⱖ14 y
Height, in
Infrequent dieter vs nondieter
Frequent dieter vs nondieter
Infrequent or frequent dieter vs none
High level of concern about weight
Trying to look like persons in the media
Weight important to father
Weight important to peers
Negative weight comments by males
Negative weight comments by father
Mother had eating disorder

1.0

0.2-4.0

0.5

0.3-1.0

0.3

0.1-1.1

1.1

0.5-2.2

1.6
1.6
...
1.1
2.2
...
2.7
2.2
1.5
1.9
1.3
...
1.3

1.0-2.6
0.4-6.1
...
0.7-1.7
1.4-3.7
...
1.7-4.4
1.4-3.4
0.8-3.0
0.9-4.1
0.8-2.1
...
0.7-2.5

...
...
1.1
...
...
1.7
3.0
...
...
...
...
2.3
1.3

...
...
1.0-1.2
...
...
0.9-3.2
1.4-6.5
...
...
...
...
1.1-4.9
0.4-4.6

Preadolescent
vs adolescent
Postmenarche
vs premenarche
Girls ⬍ 14 y
Females ⱖ 14 y
Infrequent dieter
vs nondieter
Girls ⬍ 14 y
Females ⱖ 14 y
Frequent dieter
vs nondieter
Girls ⬍ 14 y
Females ⱖ 14 y
Infrequent or frequent
dieter vs none
High level of concern
with weight
Trying to look like persons
in the media
Weight important to father
Weight important to peers
Negative weight comments
by males
Negative weight comments
by father
Mother had an eating
disorder
⬍ 14 y
ⱖ 14 y

2.3
1.5

1.4-4.1
0.5-4.5

...
...

...
...

4.1
2.8

2.2-7.8
1.9-4.3

...
...

...
...

7.0
3.1
...

3.5-14.0
1.9-5.2
...

...
...
2.4

...
...
0.9-6.1

2.3

1.6-3.2

2.5

0.7-8.5

1.5

1.1-2.2

...

...

1.7
1.6
1.5

0.9-3.0
0.8-3.1
1.0-2.2

...
3.4
...

...
1.0-11.4
...

2.1

0.6-7.2

1.5

0.4-6.9

Abbreviations: CI, confidence interval; GUTS, Growing Up Today Study;
OR, odds ratio; ellipses, not applicable.
SI conversion factor: To convert height to centimeters, multiply by 2.54.
a Multivariate ORs and 95% CIs from generalized estimating equation
models that included all the covariates with estimates listed in the table.
One hundred seventy-four females and 71 males started to binge eat at least
weekly during follow-up.

PURGING
Females younger than 14 years whose mother had a history of an eating disorder were 3 times more likely than
their peers to start purging, whereas among older adolescent females and all males, a maternal history of an
eating disorder was not related to risk of purging
(Table 3). Among females of all ages, dieting, weight
concerns, and trying to look like females in the media
were significant independent predictors of starting to
purge. In addition, there was a suggestion among the females that negative comments about weight by males was
associated with starting to purge at least weekly. After
controlling for dieting, being overweight was not associated with an increased risk of starting to purge (data
not shown). Among the males, those who reported that
their weight was very important to their peers were significantly more likely than their peers to start purging
at least weekly.
BINGE EATING AND PURGING
Only a small percentage of the incident cases of binge
eating and purging engaged in both behaviors simultaneously. There were too few males (n = 4) who started
to engage in both binge eating and purging to conduct a
meaningful analysis. Among the females, dieting and concern with weight were risk factors for starting to binge
eat and purge at least weekly. Although perceived importance of weight by peers was not significantly related to starting to binge eat or starting to purge among
the females, females who reported that it was important

2.9
1.5

1.4-6.1
0.7-2.9

Abbreviations: CI, confidence interval; GUTS, Growing Up Today Study;
OR, odds ratio; ellipses, not applicable.
a Multivariate ORs and 95% CIs from generalized estimating equation
models that included all the covariates with estimates listed in the table.
Two hundred fourteen females and 31 males started to purge at least weekly
during follow-up.

to their peers that they be thin were almost 4 times more
likely to start binge eating and purging weekly (Table 4).
COMMENT

Among 12 534 adolescents participating in GUTS followed up for 7 years, we observed that 10% of the females
and 3% of the males started engaging in bulimic behaviors
frequently. Contrary to expectations, we observed that the
incidence of purging was higher than the incidence of binge
eating among the females. For a diagnosis of bulimia nervosa, an individual must engage in both binge eating and
purge behaviors frequently, a combination that few of the
frequent binge eaters or purgers in the cohort exhibited.
For a diagnosis of binge eating disorder, one must engage
in frequent binge eating episodes but exhibit no compensatory behaviors. Our findings suggest that by examining
only those 2 combinations of symptoms, a large group of
females who purge frequently but do not binge eat frequently are overlooked.24,25
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Table 4. Multivariate Analysis for Predictors of Starting
to Engage in Binge Eating and Purging at Least Weekly
Between 1996 and 2003 Among 6182 Females in GUTS a
Variable
Age, y
Menarche
Nondieter
Infrequent dieter
Frequent dieter
High level of concern about weight
Trying to look like persons in the media
Importance of weight to father
Importance of weight to peers
Negative weight comments by males
Mother had an eating disorder

OR

95% CI

1.0
3.0
1 [Reference]
2.9
7.4
5.3
1.1
1.0
3.7
1.2
1.8

0.8-1.2
0.8-11.1
...
1.0-8.8
2.2-25.0
2.1-13.4
0.5-2.5
0.2-4.6
1.1-12.4
0.5-3.1
0.6-6.0

Abbreviations: CI, confidence interval; GUTS, Growing Up Today Study;
OR, odds ratio; ellipsis, not applicable.
a Multivariate ORs and 95% CIs from generalized estimating equation
model that included all the covariates listed in the table. Thirty-six incident
cases started to engage in both binge eating and purging at least weekly.

Our finding that a maternal history of an eating disorder is a risk factor for starting to purge among preadolescent and young adolescent females is consistent with
findings by Bulik et al,26 who found strong evidence of heritability of anorexia nervosa in a large population-based
sample of Swedish twins, and by Reichborn-Kjennerud et
al,27 who found strong evidence for a genetic component
to binge eating in a sample of 8045 same-sex and oppositesex Norwegian twins. Neither of these studies found much
support for the shared environment being associated with
the outcome. However, in the present study, we were unable to determine whether the association with maternal
history of an eating disorder was due to genetics or to shared
environment. Few studies that have assessed whether subjects with early vs later onset of a disorder vary in terms
of the influence of genetics on the risk of becoming eating disordered.28-30 More research is needed to better understand these associations.
Although teasing or negative comments about weight
have been proposed as risk factors for becoming eating
disordered, the evidence is mixed. Haines et al10 found
that the females in Project EAT (Eating Among Teens)
who were teased were more likely to become frequent
dieters 5 years later, but they did not observe an association between teasing and the development of bulimic
behavior. In contrast, among the males, those who had
been teased were more likely than their peers to start binge
eating, which is consistent with our finding that among
the males in GUTS, teasing or negative comments about
weight by their fathers was predictive of starting to binge
eat. Among the females, teasing by mothers, fathers, and
other females was unrelated to the risk of starting to binge
or purge weekly, but teasing about weight by males was
associated with an increase in the risk of starting to purge
weekly. Inasmuch as only teasing by males was predictive among the females in our sample, it is possible that
the lack of association by Haines et al10 may reflect grouping of all types of teasing together or the result of not considering purging an outcome.

The role of the media in the development of eating
disorders continues to be controversial. Many crosssectional studies have observed an association between
frequency of exposure to the mass media, particularly the
print media, and body dissatisfaction and disordered eating,20,31,32 but the results of these studies have been questioned because individuals who are very dissatisfied with
their weight or shape might seek out magazines and other
forms of media as a result of body dissatisfaction rather
than the opposite temporal order of association that is
assumed. Stronger evidence comes from a few prospective investigations that have observed an association between exposure to the media and the development of disordered eating among young females.1-3,33,34 In the present
study, we observed that trying to look like same-sex persons in the media was a stronger risk factor for females
than for males, which suggests that programs to prevent
the development of bulimic behaviors should incorporate media literacy in their lesson plans.
Dieting and high level of concern about weight were
strong risk factors for all outcomes among females. These
findings highlight the need for parents and health care
providers (all medical professionals who might deliver
care to this age group) to not dismiss dieting and negative comments about body weight as harmless rites of passage among young females; rather, they should be thought
of as potential warning signs to be investigated further.
Although dieting was a risk factor for all of the outcomes, there were notable differences in predictors of starting to binge eat, starting to purge, and starting to binge
eat and purge. For example, among the females, peer influences had a much stronger association with starting
to binge eat and purge weekly than with starting to engage in only 1 bulimic behavior. Moreover, risk factors
differed by age and sex. Purging frequently, regardless
of whether someone binge eats, is a cause for concern
and warrants treatment.
A limitation of our study is that it does not represent a
random sample of all US adolescents and young adults. The
participants were children of nurses and the sample was
more than 90% white; thus, it is unlikely that there were
children of low socioeconomic status in the sample. Therefore, it is unclear whether the results of the study are generalizable to nonwhite ethnic groups or to economically
disadvantaged populations. However, there are many
strengths to the current study that offset this limitation. The
study is the largest study of disordered eating with repeated assessments of a wide range of exposures and a long
follow-up. In addition, the study was sufficiently large to
assess risk factors separately by age group (among the females) and sex, which proved important because risk factors varied by age group among the females.
Our results suggest that prevention of disordered eating and eating disorders may need to be age- and sexspecific. Efforts aimed at females should contain media literacy and other approaches to make young persons less
susceptible to the media images they see. In addition, programs for females should focus more on becoming more
resilient to teasing from males, whereas programs for males
should focus on approaches to becoming more resilient to
negative comments about weight by fathers. Although males
are less likely than females to develop disordered eating,
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parents and clinicians should be aware that negative comments about weight can have serious consequences such
as making young males more likely to start binge eating
frequently. It is, therefore, of utmost importance that parents, teachers, and clinicians promote maintaining a healthy
weight without overemphasizing the importance of weight
or stigmatizing overweight youth.
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