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ABSTRACT

Objective: This study describes the rates

of eating disorders in patients who pres-

ent to the emergency department (ED) for

any reason and examines the relationship

between eating disorders, depression, and

substance use in these patients.

Method: ED patients aged 14–20 years

(n5 942) completed a computerized ques-

tionnaire. Analyses were conducted com-

paring individuals who screened positive

for an eating disorder with those who did

not based on demographics (gender, age,

race, and public assistance), body mass

index, substance use, and depression.

Results: Sixteen percent of patients

screened positive for an eating disorder.

These patients were more likely to also

screen positive for depression and sub-

stance use. Males accounted for 26.6% of

all eating disorders, and no difference

was seen in rates across ethnic or income

groups.

Discussion: Eating disorders are com-

mon amongst all patients aged 14–20

years presenting to the ED and are asso-

ciated with high rates of psychiatric

comorbidity. VVC 2012 by Wiley Periodi-

cals, Inc.

Keywords: prevalence; screening;

emergency department; eating disorders
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Introduction

Although frequently thought to have a relatively
low prevalence in the general population, eating
disorders are actually among the most prevalent
psychiatric problems in adolescents and young
adults and are one of the top three most common
chronic conditions in these age groups.1 In fact,
some experts estimate that as many as 14% of ado-
lescents have some form of clinically significant
eating disorder,1,2 and rates as high as 7–21% have
been found in screening studies in both the general
population and primary care settings.3–5 Patients
with eating disorders have also been found to have
overall increased utilization of all healthcare serv-
ices including emergency departments (EDs).6,7 At

least one study has shown that the average number
of ED visits was increased in patients with eating
disorders who eventually died from their illness
when compared with controls, which raises con-
cerns that the patients with eating disorder who do
present to the ED for care may have an increased
severity of disease.8

Mood disorder and substance use disorder

(SUD) and other health risk behaviors are com-

mon in this age group as well. There is also strong

evidence demonstrating high rates of comorbidity

of eating disorders with both mood disorder9 and

SUD.10–13 Some findings indicate that substance use

may even be mediated by binge eating status in

some patients.14,15 The prevalence of SUD in indi-

viduals with eating disorders is �50% compared

with an �9% prevalence in the general population.16

Likewise, more than 35% of individuals with SUD

report also having an eating disorder compared with

1–3% in the general population.16,17

In addition to high rates of comorbidity, eating
disorders, along with SUD, have the highest rate of
mortality of any mental illness, including major
depression and schizophrenia.8,18–21 Much of the
excess mortality in eating disorders is related to
suicide,21,22 and studies have found that almost
one-third of patients with an eating disorder will
attempt suicide23 at some point during their illness.
Predictors of suicide attempts as well as mortality
from suicide or any cause in patients with eating
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disorder include depression and drug or alcohol
use.23,24

The ED is an important source of healthcare for
many young people and may be the only access to
care for some, especially the uninsured or underin-
sured.25 Increased utilization of healthcare resour-
ces including the ED has also been seen in all psy-
chiatric conditions including eating disorders,
mood disorder, and SUD.6,7 Given the large num-
bers of patients who present to EDs annually and
the lack of access to other healthcare care for
many, better understanding of these conditions
and their relationships in the ED setting is impor-
tant as it may facilitate the identification and treat-
ment of all three.

The objectives of the current study were to: (1)
determine the prevalence and characteristics of
patients with eating disorders who present to the
ED for any reason and (2) assess the relationship
between eating disorders and mood disorder and
SUD in these patients.

Method

Study Design and Setting

Study participants were recruited to complete a

screening survey in the ED of a level 1 trauma center, the

University of Michigan Medical Center in Ann Arbor,

Michigan, as part of a larger study, Project UConnect. Ap-

proval of study procedures was obtained from the Uni-

versity of Michigan’s institutional review board before

start of the study. A Certificate of Confidentiality for

human participants was obtained through the National

Institutes of Health.

Patients aged 14–20 years presenting to the ED for

medical care from October 15, 2010 to March 1, 2011

were eligible for screening. Patients seeking care for sui-

cidal ideation, sexual assault, child abuse, altered mental

status, or neurological impairment precluding consent or

who were non-English speaking, combative, in police

custody, visually or hearing impaired, or aged 17 and

under with no parent/guardian available for consent

were excluded from participation. Patients that were too

ill to be screened in the ED were eligible for approach

during their inpatient visit.

Potential study participants were identified through an

electronic patient tracking log and recruited by research

assistants (RAs) in patient treatment areas. After written

consent was obtained, participants were instructed on

the use of a touchscreen tablet computer, which they

used to independently complete a 20-min screening sur-

vey. Each participant received a $1.00 gift following com-

pletion of the survey.

Study Measures

Demographics. Demographic information collected

included gender, age, race, Hispanic ethnicity (no/yes),

and receipt of public assistance (yes/no). Receipt of pub-

lic aid was defined as participants who reported that

they, their parents, or ‘‘the most important person raising

you’’ received some form of public assistance (described

as welfare, Bridge Card, EBT, disability benefits).

Body Mass Index. Body mass index (BMI) was calcu-

lated from self-reported height and weight [BMI 5

weight in pounds/(height in inches)2 3 703]. Patients

were then categorized based on BMI as underweight

(BMI:\18.5), normal (BMI: 18.5–24.9), overweight (BMI:

25.0–29.9), and obese (BMI: �30.0) as defined by the

World Health Organization.26 For purposes of statistical

analysis, underweight was categorized with normal

weight because of the small number of underweight par-

ticipants.

Eating Disorders. A modified version of a previously

validated, self-report questionnaire, the SCOFF, was used

to screen for the presence of eating disorders.5,27–29 The

SCOFF consists of five yes/no questions that address the

core features of anorexia nervosa (AN) and bulimia nerv-

osa (BN). Two or more ‘‘yes’’ answers constitute a posi-

tive SCOFF and indicate a likely eating disorder case. Use

of the original SCOFF with a cutoff score of �2 positive

answers has been validated in multiple prior studies and

found to be both sensitive (72–100%) and specific (73–

94%) for the diagnosis of AN and BN.5,27–29 For this study,

minor modifications were made to the original SCOFF

questionnaire to reflect the younger age of our patient

population, linguistic differences between the United

States and the United Kingdom (i.e., ‘‘stone’’ changed to

‘‘pounds’’), and to broaden the questionnaire’s diagnostic

scope to include binge eating disorder (BED) and other

forms of eating disorders not otherwise specified

(EDNOS) (Fig. 1). For the purposes of analyses, a cutoff

score of �2 positive answers on the mSCOFF was consid-

ered positive for an eating disorder.

Depression. The abbreviated Patient Health Question-

naire (PHQ-2) was used to measure depressive symp-

toms. The PHQ-2 consists of the first two questions of

the original nine-item PHQ, which assess the core fea-

tures of depression: depressed mood and anhedonia.30 A

cutoff score of �3 on the PHQ-2, which has previously

been shown to be effective in screening for major depres-

sion, was used for analyses.31,32

Alcohol Use. The Alcohol Use Disorders Identification

Test (AUDIT)-C, which consists of the first three ques-

tions (consumption items) of the 10-item AUDIT, was

used to assess for risky drinking behavior during the past

3 months. Cutoff scores of 3 for adolescents 14–17 years

old33 and 4 for those 18–2034 have previously been shown

to be both sensitive and specific for identifying alcohol
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use disorders and risky drinking in these age groups. This

measure has been shown to be a good predictor of future

alcohol-related social and medical problems.35,36 For the

purposes of analyses in this study, an AUDIT-C score � 3

for participants aged 14–17 years or �4 for those 18–20

was considered positive for the presence of risky drinking

behavior.

Substance Use. Questions were also taken from the

Alcohol, Smoking and Substance Involvement Screening

Test to screen for any use of tobacco and/or drugs

including tobacco, over-the-counter, illicit, and nonmed-

ical prescription drug use over the past 3 months.37 For

the purposes of analyses, variables were dichotomously

coded (no use/any use) in these groups: tobacco, canna-

bis, stimulants (includes methamphetamine, cocaine,

and prescription stimulants), and other drugs (inhalants,

hallucinogens, illicit and prescription opioids, dextrome-

thorphan, and sedatives).

Statistical Analysis

Patients who screened positive for an eating disorder

were compared with those who screened negative in a

bivariate analysis. Statistical significance of these com-

parisons was determined with the v2 test (for categorical

variables) or t-test (age), where significance was defined

as p\ .05. Logistic regression was used to identify varia-

bles independently associated with self-reported eating

disorder behavior. Unadjusted and adjusted odds ratios

(ORs) and 95% confidence intervals (CIs) are reported.

The Hosmer–Lemeshow test was used to assess the fit of

the final model.38 Data were analyzed in SAS Version 9.2

(SAS Institute, Cary, NC).

Results

A total of 1,379 patients were eligible for screening
during this study. Of these, 1,142 (82.8%) were
approached for screening, whereas 237 (17.2%) were
missed by RAs. Of the patients approached, 200
(17.5%) refused to participate and 942 (82.5%) par-
ticipated (Fig. 2). Fifty of these (5.3%) did not com-
plete all five of the SCOFF questions. Baseline char-
acteristics between these patients and those who
completed all five questions were not significantly
different and they were excluded from the final anal-
yses (data not shown). The average age of the
patients sampled was 17.7 years (SD 1.9). The major-
ity of patients were Caucasian (78.6%) and females
were slightly more prevalent than males (54.9 vs.
45.1%). Receipt of public assistance was seen in
28.2%. As indicated by a positive mSCOFF (�2 posi-
tive answers), 16.0% of patients in this sample
screened positive for an eating disorder. According to
BMI calculated from self-reported height and weight,
69.2% of patients were normal or underweight (BMI:
�25), whereas 19.3% were overweight (BMI: 25–30)
and 11.5% were obese (BMI:[30) (Table 1).

Bivariate analysis of baseline characteristics in
patients who screened positive for an eating disor-
der demonstrated that they were 2.6 times more
likely to be female (OR: 2.6, 95% CI: 1.7–3.9, p \
.001). Average BMI was higher in the patients with
eating disorders (26.0 6 6.3 vs. 23.2 6 4.6, p\ .001)
and they were 3.4 times more likely to be obese
(95% CI: 2.1–5.4, p \ .001) or on public assistance
(OR: 1.8, 95% CI: 1.3–2.7, p 5 .001) than the patients
with noneating disorder. There were no significant
differences between groups for age or race (Table 2).

Also, by bivariate analysis, depression and/or
substance use were associated with the presence of
an eating disorder. Depression was significantly
higher in patients who screened positive for an eat-
ing disorder (OR: 4.3, 95% CI: 2.8–6.6, p\ .001) as
was the presence of risky drinking (OR: 1.9, 95% CI:
1.3–2.8, p \ .001) and tobacco (OR: 2.3, 95% CI:
1.6–3.4, p \ .001), cannabis (OR: 1.7, 95% CI: 1.2–
2.5, p 5 .002), stimulants (OR: 3.9, 95% CI: 2.4–6.4,
p\ .001), and other drug use (OR: 2.4, 95% CI: 1.7–
3.6, p\ .001) (Table 2).

In logistic regression analyses, gender, BMI,
depression, risky drinking, and stimulant use were

FIGURE 1. Comparison of original SCOFF and modified
SCOFF questionnaires.
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significantly related to having an eating disorder
(Table 3). Patients with eating disorder were more
likely to be female (adjusted OR: 3.27, 95% CI: 2.08–
5.14, p \ .001), obese (adjusted OR: 3.40, 95% CI:
1.98–5.83, p\ .001), and/or depressed (adjusted OR:
3.31, 95% CI: 2.02–5.41, p\ .001) than patients with

noneating disorder. They were also more likely to ex-
hibit risky drinking behavior (adjusted OR: 1.91, 95%
CI: 1.14–3.19, p 5 .01) or use stimulants (adjusted
OR: 2.08, 95% CI: 1.11–3.90, p 5 .02). The associa-
tions between eating disorders and public
assistance, the use of any amount of alcohol, and/or
the use of all other substances were not significant in
the multivariate analysis (public aid p 5 .47, tobacco
use p5 .13, cannabis use p5 .17, and other drug use
p5 .11).

Discussion

This study had several important findings. First,
the observed prevalence of eating disorders, 16.0%,

FIGURE 2. UConnect flow chart. Patients aged 14–20 years presenting to the ED from October 15, 2010 to March 1,
2011.

TABLE 1. Demographics and prevalence of eating
disorders among ED patients aged 14–20 (n5 892)

N %

Age—mean (SD) 17.7 (1.9) —
Female 490 54.9
Caucasian 685 78.6
BMI
\25 (low or normal) 617 69.2
25–30 (overweight) 172 19.3
[30 (obese) 103 11.5

Eating disorder (SCOFF � 2) 143 16.0
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was much higher than the generally accepted prev-
alence estimates for the population as a whole
(0.5–1% for AN, 1–3% for BN, and 3–5% for
EDNOS). To our knowledge, this study represents
the first report on the screening for eating disorders
in an ED setting so we have no means of direct
comparison to other ED-based studies. Our find-
ings were, however, consistent with rates of 7–21%
seen in other studies of screening with the SCOFF
both in the general population and in primary care
settings.3–5 Given that the ED may serve as primary
care for many patients, it seems logical that rates of
patients screening positive for eating disorders are
similar between the two settings. The ED may rep-

resent the only access to healthcare for many ado-
lescents and young adults and, therefore, may also
be the only opportunity for intervention by a
healthcare provider. This is important as duration
of illness is a strong predictor of outcome in eating
disorders with the likelihood of recovery decreasing
dramatically with increasing length of illness.39

Another plausible explanation for the high rates
of positive screens in this study may be related to
the use of the SCOFF in the ED population.
Although its use has been validated in multiple
other settings, there are no prior studies document-
ing use in the ED. Because a second, gold standard
diagnostic test for eating disorders was not used to
verify the positive SCOFF screens in the current
study; it is possible that there is a significant rate of
false-positive screens. Regardless, based on prior
estimates for sensitivity (72–100%) and specificity
(73–94%) for this instrument,5,27–29 the rates of
true-positive screens are still likely to be much
higher than prior population estimates for eating
disorders. Whether or not these findings represent
an actual increased incidence of eating disorders in
this population is unclear at this point and will
require further investigation. Future studies may
also want to include a confirmatory test for eating
disorders to further evaluate the use of the SCOFF
in this population.

As expected, our results also indicate a signifi-
cant association between eating disorders and both
depression and substance use. A patient who
screened positive for an eating disorder was three
times more likely to also screen positive for depres-
sion and about twice as likely to report risky drink-
ing behavior and/or stimulant use than a patient
without a positive eating disorder screen. This is

TABLE 3. Logistic regression evaluating the association
of demographics, BMI and substance use to a positive
screen for an eating disorder (n5 892)a

Screened Positive for
Eating Disorder

(SCOFF � 2)
Adjusted OR 95% CI p-Value

Female 3.27 (2.08, 5.14) \.001
BMI \.001
\25 (low or normal) 1.0
25–30 (overweight) 1.31 (0.77, 2.21)
[30 (obese) 3.40 (1.98, 5.83)

On public aid 1.18 (0.75, 1.85) .47
Depression (PHQ � 3) 3.31 (2.02, 5.41) \.001
Risky drinking (AUDIT-C � 3

if aged
14–17 years, �4
if 18–20 years)

1.91 (1.14, 3.19) .01

Tobacco use 1.48 (0.89, 2.46) .13
Cannabis use 0.69 (0.40, 1.18) .17
Stimulant use 2.08 (1.11, 3.90) .02
Other drug use

(no cannabis)
1.48 (0.92, 2.39) .11

a Statistical assessments of colinearity in the model are not significant.

TABLE 2. Comparison of baseline characteristics between patients who screen positive vs. negative for eating
disorders

Item

Screened Positive for
Eating Disorder (SCOFF � 2)

n5 143 (16.0)
No Eating Disorder

(SCOFF\ 2) n 5 749 (84.0)
Unadjusted
OR (95% CI) p-Value

Age—mean (SD) 17.8 (1.8) 17.7 (2.0) 1.05 (0.95, 1.15) .33
Female 105 (73.4) 385 (51.4) 2.6 (1.7, 3.9) \.001
BMI \.001
\25(low or normal) 81 (56.6) 536 (71.6) 1.0
25–30 (overweight) 27 (18.9) 145 (19.4) 1.2 (0.8, 2.0)
[30 (obese) 35 (24.5) 68 (9.1) 3.4 (2.1, 5.4)

Caucasian 113 (80.7) 572 (78.1) 1.2 (0.7, 1.8) .50
Public assistance (yes) 56 (39.2) 190 (26.0) 1.8 (1.3, 2.7) .001
Depression (PHQ � 3) 45 (31.9) 73 (9.9) 4.3 (2.8, 6.6) \.001
Risky drinking (AUDIT-C � 3 if

aged 14–17 years, �4 if 18–20 years)
56 (39.2) 187 (25.0) 1.9 (1.3, 2.8) \.001

Tobacco use 75 (52.4) 239 (31.9) 2.3 (1.6, 3.4) \.001
Cannabis use 66 (46.1) 246 (32.8) 1.7 (1.2, 2.5) .002
Stimulant use 33 (23.1) 53 (7.1) 3.9 (2.4, 6.4) \.001
Other drug use 56 (39.2) 156 (20.8) 2.4 (1.7, 3.6) \.001
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consistent with known high rates of comorbidity
between these disorders and highlights a group of
individuals who may be at particularly high risk for
negative consequences. The presence of SUD and/
or mood disorder has been shown to be amongst
the worst prognostic indicators in patients with
eating disorder40 with severity of alcohol use being
one of the strongest predictors of fatal outcome in
patients with AN.24 In addition, the presence of any
substance use more than doubles the risk of death
in patients with co-occurring affective disor-
ders.41,42 Conversely, the presence of an eating dis-
order has also been shown to negatively impact
outcome among patients with alcohol use disor-
ders.42 Severity of eating disorder may also corre-
late with severity of SUD and negative consequen-
ces of both disorders.43,44 For example, among ado-
lescents in substance abuse treatment, Sterling and
Weisner found that patients with a comorbid illness
(i.e., mood or eating disorders) were significantly
more likely to drop out of treatment and/or to
relapse than those without.45 In this same study,
findings indicated that those patients who received
targeted treatment for their co-occurring mood or
eating disorders along with treatment for substance
use had significantly greater rates of abstinence fol-
lowing treatment than those who did not.45 Given
that identification and treatment of comorbidities
clearly enhance positive outcomes for individuals
with eating disorders, depression, and SUD tar-
geted screening of all individuals identified to have
one or more of these conditions may be warranted
in the ED setting to ensure essential follow-up care.

Young Caucasian women from middle- to upper-
income groups have traditionally been considered
the demographic at highest risk for developing eat-
ing disorders. In our sample, females were signifi-
cantly more likely to screen positive for an eating
disorder; however, no significant difference in the
rates of eating disorders amongst different racial or
income groups was seen. Nonetheless, it is impor-
tant to note that in this study we have found a rela-
tively high prevalence of eating disorders in males.
In contrast to previous estimates that\10% of eat-
ing disorders occur in males,46 this group
accounted for 26.6% of the patients who screened
positive in the current study. Although it is unclear
whether these results represent a true increase in
prevalence of eating disorders among males or are
simply the result of increased reporting, these find-
ings are consistent with those of other recent stud-
ies that have suggested an increasing overall preva-
lence of eating disorders that crosses all race and
gender lines.46–48 Although in bivariate analyses
those receiving public assistance were more likely

to screen positive for an eating disorder, this vari-
able was not significant in multivariate models.
These results underscore the importance of main-
taining a high index of suspicion for eating disor-
ders in adolescents and young adults regardless of
gender, ethnicity, and/or socioeconomic status.

Finally, patients in this study who screened posi-
tive for an eating disorder had, on average, a higher
BMI and were significantly more likely to be over-
weight or obese than those who screened negative.
On the surface, this may seem counterintuitive
because many will associate eating disorders with
patients who are underweight; however, this is
actually an expected result based on the fact that
only patients with AN, who represent the minority
of eating disorder diagnoses, would be expected to
be underweight. BN, BED, and other forms EDNOS
are far more prevalent than AN and are by defini-
tion associated with normal weights and above.
This is also consistent with prior findings that
binge eating in both BN and BED is strongly associ-
ated with obesity and high levels of psychiatric
comorbidity.48

Limitations

Several limitations of this study require mention-
ing, including the cross-sectional design, which
limits interpretation of causality. In addition, find-
ings from this single-site study may not generalize
to other ED settings, and replication is needed with
larger and more diverse ED samples. Also, as men-
tioned above, the use of the SCOFF as a screening
tool has not been previously validated in the ED
setting. Future studies should include comparison
with an established gold standard eating disorder
diagnostic instrument to further evaluate its use in
this patient population.

Conclusion

Eating disorders are common amongst 14- to 20-
year-old patients presenting to the ED for medical
care. In this population, they are significantly asso-
ciated with alcohol and other substance use,
depression, and an elevated BMI and are also pres-
ent at higher rates among males and minorities
than previously reported. Future prevention,
screening, and intervention programs for eating
disorders, depression, and substance use in acute
care settings should account for these important
and prevalent comorbidities.
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