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Adolescent Eating
Disorders : Definitions,
Symptomatology,
Epidemiology and
Comorbidity

Beate Herpertz-Dahlmann, MD

Eating is a biological need, the importance of which is taken for granted by most hu-
man beings. However, eating disorders have morbidity and mortality rates that are
among the highest of any mental disorders and are associated with significant func-
tional impairment. Anorexia nervosa (AN) is the third most common chronic illness
of adolescence, and bulimia nervosa (BN) affects more than 1% of adolescent girls.1

In addition, many adolescents do not fulfill criteria for these distinct diagnoses, but are
affected by subthreshold disorders of eating (eating disorder not otherwise specified,
EDNOS), which are often as severe and long lasting as the classical conditions. With
increasing incidence rates of obesity across all age groups, binge eating disorder
(BED) has been a growing concern. Although subsumed under the diagnosis of
EDNOS in the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition
(DSM-IV), binge eating disorder is described in more detail in the article by Hebebrand.

This article provides an up-to-date review on recent developments and increasing
knowledge in adolescent AN, BN, and related disorders. It covers diagnoses and as-
sessment, recognition of typical symptoms, medical and psychiatric comorbidities,
and current trends in epidemiology (see also, the article by Hebebrand and
Herpertz-Dahlmann, elsewhere in this issue).

DEFINITION AND CLASSIFICATION

AN, BN, and EDNOS all are characterized by the same distinct core of psychopathol-
ogy—a morbid preoccupation with weight and shape. Fear of fatness dominates the
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life of the adolescent, and self-esteem is predominantly contingent on the ability to
control one’s weight and figure.

Anorexia Nervosa

In AN, the exaggerated wish for thinness leads to significant weight loss; individuals
fall below a minimally normal weight for their age and height. Younger AN patients
probably have not lost weight, but may weigh less than is expected with the corre-
sponding growth in height. Low body weight is the result of severe and selective
food restriction and/or excessive exercise. This exercise is not only voluntary in char-
acter, but is seemingly also in part triggered by starvation-induced biological
changes.2 Most of the patients experience their symptoms as ego-syntonic, and ac-
cordingly most, but not all, do not regard their state as an illness and deny serious as-
sociated medical complications. Weight loss is pursued beyond the bounds of reason
and to the exclusion of other age-appropriate activities. It is often followed by social
isolation and withdrawal, and emaciation is mostly interpreted as an achievement
without feelings of remorse or suffering.

According to the DSM-IV, AN sufferers can be classified into two subgroups: re-
stricting and binge eating/purging type. Patients with binge eating/purging type may
engage in bingeing and purging, only bingeing (with intermittent periods of fasting
or of excessive exercising), or only purging (ie, practicing self-induced vomiting, laxa-
tive abuse, or other extreme forms of weight control). It is still under debate whether
the binge eating/purging type is associated with a worse outcome than the restricting
type.3,4

In contrast to AN in adults, the diagnosis of adolescent AN should take into account
normal pubertal growth and growth-related increases in weight. For this reason, a fixed
body mass index (BMI, calculated as weight in kilograms divided by height in meters2)
criterion in children and adolescents is misleading; instead BMI centiles should be
used to define ‘‘underweight.’’ In Germany, a BMI lower than the 10th percentile is
considered the threshold for a diagnosis of AN. If the patient has a BMI lower than
the third percentile, many clinicians believe that she should be admitted to inpatient
treatment (for a more detailed survey on weight and its definitions see Hebebrand).

Amenorrhea may be primary, because menarche will be postponed by starvation.
Moreover, an adolescent will be considered to have amenorrhea when her menstrua-
tion occurs only after administration of sexual hormones (Box 1).

In anticipation of the revision of the DSM, there has been a lot of discussion about
the usefulness of DSM-IV (and Tenth Revision of the International Classification of
Diseases [ICD-10]) criteria for AN.

First, the hallmark criterion of AN—that is, maintenance of low body weight—is also
found in some healthy individuals.5,6 In addition ‘‘refusal to maintain body weight at or

Box1
Diagnostic criteria forAN according to DSM-IV (abbreviated form)

� Refusal to maintain a minimal body weight for age and height (less than 85% of that
expected)

� Intense fear of gaining weight or becoming fat

� Disturbance in the way in which one’s body weight or shape is experienced

� Amenorrhea

Subtypes: Restricting and Binge Eating/Purging Type.
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above a minimally normal weight,’’ implies an active and purposeful process. How-
ever, at least at some point in the course of starvation, many patients admit that
they are no longer in control of their body weight, and in several cases, an unintentional
weight loss (eg, by a somatic disease) marks the beginning of the disorder. Criterion B
according to the DSM-IV (fear of gaining weight) relies only on thoughts or feelings and
cannot be easily objectified. Moreover, patients with a low premorbid body weight ob-
viously demonstrate little drive for thinness,7 and although some of the patients do not
deny the seriousness of their current condition (criterion C), they do not want to
change it. Amenorrhea (criterion D) is not unique to AN, but is found in many conditions
linked to a reduced energy intake. Furthermore, patients who still menstruate psycho-
pathologically closely resemble those in their course of illness who do not.8

In sum, several investigators have recently expressed the need for alternative
diagnostic criteria for AN that are more empirically based and endorse observation,
than relying on interpretations of the patient’s behavior (eg, see Bulik et al,5 and
Hebebrand et al6).

Bulimia Nervosa

Bulimic patients are mostly within the normal weight range, although many have
a body weight in the low normal range and some are slightly overweight. In BN, pe-
riods of dieting and fasting are interrupted by binge eating episodes accompanied
by a feeling of loss of control. During binges, a large amount of food (‘‘more than
most people would eat in similar circumstances and similar periods of time’’) is con-
sumed. Bingeing is compensated by self-induced vomiting, laxative, diuretic, or other
medication abuse or – more rarely – by non-purging strategies like exercising and di-
eting. Binges and purging behaviors are practiced mostly in secret. Patients are reluc-
tant to seek help and feel ashamed of their behavior. Similar to AN, a morbid fear of
becoming fat and overvaluation of shape and weight are core symptoms of BN. BN
(Box 2) is also divided into two subgroups, the purging and non-purging type (see ear-
lier discussion).

The frequency of binge attacks needed to make the diagnosis is based on conven-
tion. In the current DSM, a minimum frequency of 2 binges per week is required. How-
ever, there is no evidence that this is a valid criterion, because individuals with fewer
binge attacks (eg, once a week) may have similar psychopathology or outcomes.9 In
addition, there is a lack of specification for the ‘‘amount of food that is larger than most
people would eat.’’ According to observations by Keel and colleagues,10 several self-
identified binge-eaters did not eat more during a so-called ‘‘attack’’ than did ‘‘normal’’
college women, and those with binge attacks that were not objectively large did not
differ from those with large binge attacks in terms of general and specific

Box 2
Diagnostic criteria for BN according to DSM-IV (abbreviated form)

� Recurrent episodes of binge eating

� Recurrent inappropriate compensatory behavior, for example, self-induced vomiting, laxative
abuse, or fasting

� Frequency of binge eating at least twice a week for 3 months

� Self-worth is contingent on shape and weight

� Bulimic symptoms do not exclusively occur during the context of AN

Subtypes: Purging and non-purging type.
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psychopathology. Moreover, the binge-eating criterion is questionable because of the
lack of empiric evidence for its sub-criterion ‘‘loss of control.’’

In sum, several of the diagnostic criteria for BN involving the frequency and du-
ration of bingeing and the amount of food consumed are questionable because of
little empiric support. In addition, some investigators support the subtyping of BN
into two categories (with and without a history of AN) because patients with a history
of AN seem to be more likely to have a protracted illness with repeated relapses
into AN.11

Eating Disorder Not Otherwise Specified

NOS diagnoses are residual categories by definition. Consequently, EDNOS is a het-
erogeneous diagnosis merging all those patients who narrowly miss full criteria for AN
or BN, in addition to those with broader eating disorder spectrum symptoms (‘‘partial
ED’’). According to Fairburn and colleagues Cooper12 and other investigators,
EDNOS—although a ‘‘residual’’ category—is ‘‘the most common eating disorder diag-
nosis encountered in clinical practice.’’ This fact is not only true for adults, but also for
adolescents. In their comparison of different classification systems for eating disor-
ders in childhood and adolescence, Nicholls and colleagues13 reclassified 226 chil-
dren referred to a specialist clinic between the age of 7 and 16 years according to
DSM-IV criteria. More than 50% of their sample fell into the DSM-IV category of
EDNOS. In a very recent US study,14 280 adolescents (mean age: 16 years, range:
12–19 years) seeking outpatient treatment through a specialized service were
assessed for the diagnosis of an eating disorder. Again, more than 50% presented
with EDNOS, most of whom could be best described as subthreshold AN or BN. More-
over, the investigators reported that individuals with EDNOS had higher levels of
specific eating pathology and general psychopathology than those with DSM-IV AN.
Moreover, the natural course did not differ between young women with partial or full
syndrome of AN or BN.15 In our own investigation with a large representative sample
in Germany comprising 1,800 11- to 17-year-olds, about one-third of the girls and 15%
of the boys reported a partial eating disorder syndrome, which was most prevalent in
overweight youth.16 There was also a significant association between partial eating
disorder syndromes and psychopathology, including internalizing and externalizing
behavioral problems.

Classification of Childhood and Adolescent Anorectic and Bulimic EDs

It has already been emphasized that many children and adolescents have to be clas-
sified in the residual category of EDNOS, but for different reasons from adults. Youn-
ger subjects are often not able to describe or even understand the nature of their
disturbed eating behavior. Because several of the diagnostic criteria for DSM-IV AN
or BN rely on feelings or thoughts, many of these youngsters will not fulfill them. More-
over, young individuals often fail to recognize the harmful nature of weight loss and
purging behaviors and feel overwhelmed by their fear of gaining weight. The impor-
tance of weight- and shape-related self-esteem to core symptoms of AN or BN often
cannot be validated in younger age groups. Additionally, the insubstantial usefulness
of a fixed BMI criterion in developing weight-losing subjects has already been
discussed.

Potential strategies have been proposed for changing classification criteria in child-
hood and adolescence. They include an amendment to classic eating disorder criteria
for this age group, a specific classification category for eating disorders with onset in
childhood or adolescence, or a broad classification, whereby a subcategory of eating
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disorders in young age could be subsumed. Finally, diagnostic criteria could be pri-
marily based on objective parameters like certain behaviors antagonistic to the main-
tenance of a normal body weight (eg, reduced intake, such as fasting or purging),
elevated energy expenditure (eg, exercise) or physiologic measurements indicating
semi-starvation (subnormal leptin levels, bradycardia, low T36) (for a review see refer-
ence 17).

SYMPTOMS

As mentioned above, anorectic patients are intensely preoccupied by thoughts of food
and their fear of fatness. The disorder almost always begins with dieting: girls often
become vegetarians, skip meals, and confine themselves to ‘‘healthy stuff’’ like fruit,
vegetables, and whole grain bread. A minority of anorectic patients are overweight be-
fore the onset of their illness. Many individuals celebrate their small meals, take a long
time to finish them, and practice rituals while eating. Others have strange eating habits
and cut their food into small pieces, rearrange food items several times on their plates,
or take very small bites. Some develop an extensive interest in recipes and cooking.
Younger adolescents or children may even refuse to drink because of an overwhelm-
ing fear of becoming fat.18

Several times a day these girls step on the scales, look in mirrors to assess their
shape, and express concern about weight gain. Paradoxically the pursuit of thin-
ness escalates despite the increasing weight loss. Continuous weight loss is con-
sidered a triumph. Many of the patients are physically hyperactive and practice
sports or commit themselves to fitness training or gymnastics. Exercising and step-
ping on the scales can become highly ritualized and obsessive. Although mostly
content and cheerful in the beginning, anorectic individuals often develop depres-
sive symptoms and social withdrawal with increasing starvation. Several of them
have delayed psychosexual development and an age-inadequate bonding to their
family.

Moreover, many of these symptoms are not voluntarily driven, but are induced
by prolonged semi-starvation. There is an inverted u-shaped relationship between
leptin and activity levels, suggesting that hyperactivity is largely triggered by
hypoleptinemia.19

In the so-called ‘‘Minnesota-experiment’’ conducted in the 1940s, many of the ‘‘typ-
ical’’ symptoms of anorexia or BN could be provoked in healthy young men during
a 24-week laboratory–semi-starvation program.20

Bulimic patients are usually older than anorectic patients. About one-fourth have
a history of AN. They enter the bulimic cycle of fasting, bingeing, and purging by giving
in to the intense urge to eat during a period of starvation. Only rarely does the binge–
purge cycle begin de novo. Failure to adhere to a planned small amount of food is of-
ten followed by a binge attack to have enough food in the stomach to make vomiting
easier. For the same purpose patients drink a lot of water during meals. A binge attack
might comprise up to 11,000 kcal and mostly consists of food that is easy to swallow
without much chewing. In contrast to anorectic individuals, many bulimic patients ad-
mit to having a strong appetite and a desire to eat. Overeating is nearly always a sol-
itary and secretive habit. Although binge attacks are often provoked by emotional
stress or feelings of emptiness at the beginning, they become more and more habit-
ualized during the course of the disorder, which makes treatment more difficult.

Although most bulimic patients are of normal weight, mild, moderate, and severe
forms of obesity have been noticed in bulimic patients. Amongst a community-based
cohort of bulimic females, childhood and parental obesity were reported in more than
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one third of the cases, which significantly exceeds the respective rates in healthy and
psychiatric controls.21

EPIDEMIOLOGY

It has often been proclaimed in the media that eating disorders are on the rise. How-
ever, changes in referral practices and diagnostic criteria often influence the results
and lead to discrepant interpretations.

Anorexia Nervosa

Previous studies indicate that there was a global increase in the prevalence and inci-
dence of AN until the 1970s, with more stable rates since then.22 In adolescents and
young women, most studies found a point prevalence rate for AN according to DSM-IV
between 0.3 and 0.9.23 These rates were assessed according to the current standard
of a 2-stage selection model.23 In the first step, a large population is investigated by
means of a screening questionnaire to select the at-risk individuals. The persons at
risk are then interviewed personally together with probands from a randomly selected
sample of the general (not at risk) population (second step). In a recent study of 12- to
23-year-old girls and women attending public schools in Portugal, the exact point
prevalence rate for adolescent AN was 0.39%.24

Lifetime prevalence rates for 20- 40-year-old women are estimated to be between
1.2% and 2.2%.23,25 In community studies, it has been estimated that up to 50% of
diagnosed cases are previously undetected by the health care system.25

Recent incidence rates show an overall stabilization, but report an increase in the
adolescent and young adult group. In a recent study from England, the general inci-
dence rate derived from general practitioners was 4.7/100,000 persons (CI, 3.6–5.8)
in the year 2000;22 in a Dutch study it was estimated to be 7.7/100,000 (CI, 5.9–
10.023) during the years 1995-1999. In all studies, incidence rates were highest for
female adolescent girls between 15 and 19 years of age. According to Hoek,23 they
constitute about 40% of all identified new cases. In the Netherlands a significant
increase from 56 to 110/100,000 was observed in this age group between the time
periods of 1985 to 1989 and 1995 to 1999.26

Bulimia Nervosa

For BN, the point prevalence is calculated as being 1% to 2%. The rates differ sub-
stantially depending on the level of medical care (epidemiologic estimates vs. clinical
estimates) with only a minority of individuals seeking mental health care.23 In the above
mentioned study based on data derived from general practices in the UK, 22 there was
an increase in the incidence of bulimia up until 1996 followed by a decline to 6.6/
100,000 persons in 2000. For 10- to 19-year-old girls and women, the incidence
was rated 35.8/100,000 (CI, 22.3–48.6). The decrease in incidence of BN was con-
firmed by a recent US study that investigated prevalence rates from 1982 through
200227 and by a 2-stage survey (see above) reporting a prevalence rate of only
0.3% in Portuguese adolescents.24 However, it has to be kept in mind that changes
in patients’ referrals or service use (eg, increase in self-help groups vs. medical advice)
and a reduced recognition of symptoms according to a decreased media representa-
tion could bias these findings.

Very few studies report epidemiologic data for men. The men-to-women ratio for AN
is estimated at about 1:10 to 1:15 and at 1:15 to 1:20 for BN.22,27 According to recent
studies, there has not been appreciable change in this ratio over time.
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Eating Disorder Not Otherwise Specified

Although EDNOS represents the most common eating disorder in specialized eating
disorder services, there are very few reports on its prevalence and incidence in the
general population.

A recent 2-stage survey of a nationwide representative sample of 2,000 12- to
23-year-old Portuguese girls and women24 (see earlier discussion) found a prevalence
rate for EDNOS of 2.37%, using a reliable well-known screening instrument (EDE-Q)
and an expert-rated interview (EDE).

COMORBIDITY
Medical Comorbidity

Eating disorders have a high rate of medical complications. In AN, mortality is signif-
icantly increased with 5% to 6% of patients suffering a premature death.3 In BN, the
mortality rate is lower and is estimated to be about 2%.28

The annual costs of treating eating disorders in the US29 and in Germany30 are very
high and are even more expensive than the treatment of schizophrenia. For AN, the
cost of illness in Germany based on data from the year 1998 was estimated to be about
V195 million Euros (direct costs of V73 million for hospitalization and rehabilitation ser-
vices, indirect costs of V124 million Euros for inability to work and premature death)
and V124 million Euros for BN (V12 million direct and V112 million indirect costs).30

The severity of comorbid medical illness commonly depends on the rapidity and ex-
tent of weight loss, the current degree of underweight, the duration of the eating dis-
order (eg, habituation to starvation), and the intensity of purging. In addition to typical
medical problems in adults, AN has a severe impact on growth and pubertal develop-
ment in children and adolescents. The most important physiologic changes and com-
plications (but not all) are given in Table 1.

AN, and to a lesser extent BN, lead to a variety of endocrine changes. In general,
these abnormalities are a consequence of semi-starvation, of abnormal eating behav-
ior, or of both with poorly balanced meals and thus are mostly assigned as adaptive
mechanisms to conserve energy and protein. Amenorrhea is one of the core symptoms
of AN and is indexed as a diagnostic guideline in both the ICD-10 and DSM-IV.
Besides the alterations of the hypothalamic–pituitary-gonadal axis, disturbances
of hypothalamic-pituitary-adrenal axis, hypothalamic–pituitary-thyroid axis, and
hypothalamic-pituitary-growth-hormone-IGF-1 axis are typical sequelae of adoles-
cent eating disorders. Many of these endocrinologic changes are associated
with changes in neuropeptides, such as leptin or ghrelin, which is described in
more detail by Hebebrand Müeller and colleagues, elsewhere in this issue.

Osteopenia and osteoporosis
Adolescents with eating disorders are at risk to develop osteopenia or osteoporosis
associated with a 2- to 7-fold higher fracture risk in later life. Most of the bone mass
is built up during adolescence. Any process interfering with normal bone mineral ac-
crual in this critical period may lead to permanent deficits. Multiple factors contribute
to a reduction of bone mass in AN (and to a lower extent in BN): hypogonadism, hyper-
cortisolemia, low levels of insulin-like growth factor, malnutrition (eg, low protein or
calcium intake), or excessive exercise, and bed rest (eg, as a ‘‘therapeutic strategy’’
during inpatient treatment). In addition, a critical role of neuropeptides like leptin, ghre-
lin, and peptide YY in bone metabolism has been discussed.2 Normalization of body
weight is believed to be the most important factor in counteracting bone loss in ado-
lescent AN. However, there is still an ongoing debate about whether recovery from an
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eating disorder is in fact associated with a complete restoration of bone mass31 (for
a review, see Misra and Klebanski32).

PSYCHIATRIC COMORBIDITY

It is well known that both AN and BN are often accompanied by other psychiatric con-
ditions – either during the acute state or in the long-term course. The most frequent
disorders are depression (major depressive disorder—MDD and dysthymia), anxiety
disorders with a special emphasis on obsessive-compulsive disorder, substance
abuse, and personality disorders. Several of these disorders are substantially affected
by starvation and abnormal eating patterns.33 Thus, one should always question
whether depressive or anxious states are primarily the result of the physiologic conse-
quences of malnutrition or had set in before the onset or after recovery from the eating
disorder.

Table 1
Medical alterations in adolescent eating disorders

AN BN
Physical examination

findings
Dry skin, lanugo hair formation

(only with severe weight loss),
acrocyanosis, alopecia, low body
temperature, dehydration,
retardation of growth and
pubertal development

Erosion of dental enamel, parotid/
salivary gland enlargement,
scars on the skin of the back
of the hand resulting from
inducing the gag reflex,
dehydration

Cardiovascular system Bradycardia, ECG abnormalities
(mostly prolonged QT-interval),
pericardial effusion, edema
(before or during refeeding)

ECG-abnormalities (cardiac
arrhythmia, prolonged
QT-interval)

Gastrointestinal
system

Impaired gastric emptying,
pancreatitis, constipation

Esophagitis, pancreatitis, delayed
gastric emptying

Blood Leukocytopenia,
thrombocytopenia, anemia

Biochemical
abnormalities

Hypokalemia, hyponatremia,
hypomagnesiemia,
hypocalcemia,
hypophosphatemia (during
refeeding), low glucose levels,
AST[, ALT[ (with severe fasting
or beginning of refeeding),
cholesterol [

Hypokalemia, hyponatremia,
hypomagnesiemia (caused by
diarrhea), hypocalcemia,
metabolic alcalosis (in case of
severe purging), metabolic
acidosis (in case of severe
laxative abuse)

Endocrine system Cortisol [ n ([)

FSH, LH Y n (Y)

Estradiol Y n (Y)

FT3 Y n (Y)

FT4 n (Y) n (Y)

TSH n (Y) n

GH [(n) n ([)

IGF-1 Y n (Y)

Leptin Y n (Y)
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In addition, it should be kept in mind that rates of comorbidity are usually signif-
icantly higher in clinical settings than in field studies. This point is especially true for
comorbid affective illnesses that enhance the probability of an individual seeking
treatment. Thus, prevalences in most clinical samples are subject to a referral
bias.

Affective Disorders

A wide range of depressive symptoms such as depressed mood, emotional empti-
ness, social withdrawal, loss of libido, and low self-esteem are prominent in malnour-
ished anorectic patients. Studies that have used structured diagnostic interviews
according to DSM-III-R or DSM-IV have reported a wide range of estimates, between
15% and 60%, for the percentage of treatment-seeking individuals with AN who meet
lifetime criteria for a depressive disorder.34 In adolescent AN, up to 80% of patients
suffer from MDD during the acute stage of the illness35–37 with no significant difference
between epidemiologic and clinical samples.38

In bulimic patients, prevalence rates of MDD are similar to AN.39 Keys and col-
leagues 20 were some of the first scientists to note mental changes during semi-star-
vation, such as emotional irritability, loss of libido, anhedonia, and difficulty making
decisions. These changes may not only be evident in AN and BN patients with sub-
stantial weight loss, but also in bulimic girls with ‘‘only’’ erratic eating behavior.
Thus, therapists should always wait for the effect of refeeding (because the mood of
patients tends to lift with weight gain) or absence of purging before they start a specific
‘‘antidepressant’’ treatment.

There also seems to be a high prevalence of mood disorders in family members of
eating disordered patients. However, a meta-analysis of several of these family stud-
ies revealed several methodological problems, so that the value of the results has to
be questioned.40 There is still an ongoing debate about whether shared genetic fac-
tors contribute to a common etiology of depression and eating disorders;41 family
study and twin data do not always support a shared genetic diathesis.42

Earlier investigations indicate that depression sometimes antedates the eating dis-
order43,44 and may even begin in childhood.45 Others suggest that the eating disorders
precede depressive disorders.

In the latter case, the eating disorder may in fact produce depressive symptomatol-
ogy by effecting neurobiological changes. In the author’s work on the effects of steroid
hormones on the anatomy of the developing brain during puberty, growth of limbic
structures was significantly associated with increasing estrogen levels.46 Conse-
quently, one could imagine that anorectic patients with long-lasting deficient estrogen
levels are more vulnerable to typical psychiatric disorders associated with dysfunc-
tions in limbic brain areas, such as mood or anxiety disorders.

The incidence of suicide and suicidal attempts is also a serious problem in eating
disorders. About 10% to 20% of individuals with AN and 25% to 35% of patients
with bulimia report a history of attempted suicide. Those with purging or bingeing/
purging behavior admit to significantly more suicide attempts than those with the
restricting subtype. Suicidal behavior is also related to severity of the eating disor-
der and the presence of a cluster-B personality disorder.47,48 The standardized
mortality rate (representing the ratio of the observed number of deaths to the ex-
pected number of deaths in a matched population) for suicide in AN is estimated
to be up to 5, whereas it does not appear to be elevated in BN. Unfortunately,
data regarding rates for completed suicide and suicide attempts are lacking in ad-
olescent AN and BN.
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Anxiety Disorders (Other than OCD)

A wide range of anxiety disorders are common in patients with AN. Comparable to
findings in depression estimates of comorbidity between 20% and 60% are sug-
gested.34,49,50 In adolescent AN, similar rates are found.35

During the acute phase of the illness, fears associated with eating, such as consum-
ing certain foods, changing shape, and an avoidance of situations involving eating (eg,
eating in a restaurant, at a party, at school), are prominent. In addition, typical anxiety
disorders, such as agoraphobia, panic disorder, general anxiety disorder, PTSD, and
especially social phobia are significantly more frequent in individuals with AN than in
the general population.

In a study by Godart and colleagues51 using a predominantly adolescent sample,
the most frequent lifetime anxiety disorder was social phobia (55%) followed by simple
phobia (45%). However, the sample size was rather small, and it was based only on
retrospective diagnoses.

At the time a comorbid anxiety disorder is present, it commonly predates the eating
disorder and has its onset in childhood.49,51 In a very interesting study by Shoebridge
and Gowers,52 the investigators reported significant differences between anorectic
patients and healthy controls concerning ‘‘high concern’’ of mothers and separation
anxiety in the children: anorectic patients had more infant sleep difficulties, severe dis-
tress at first separation from their parents, and a later age for first sleeping away from
home. Mothers of patients reported higher trait anxiety levels and higher personal en-
gagement in child care without the participation of the father in contrast to the control
mothers.

In BN, prevalence rates of anxiety disorders also vary between 25% and 75% (see
Swinbourne and Touyz53 for a review) with social phobia again being the most preva-
lent disorder, present in up to 70% of cases.53 Because bulimic patients are usually
older than anorectic individuals, prevalence rates in exclusively adolescent samples
are difficult to find.

In sum, current literature suggests that there is an important association between
eating disorders and anxiety disorders that probably carries significant implications
for etiology and treatment. Because of the high prevalence of social phobia in adoles-
cent AN, the authors have implemented social competence training in the treatment
protocol, containing situations with and without eating in public.

Obsessive-Compulsive Disorder (OCD)

Numerous studies have revealed a high rate of obsessive-compulsive disorder among
patients with eating disorders. Some have even argued that eating disorders, espe-
cially AN, are variants of the obsessive-compulsive spectrum of illness.

For the restrictive anorectic patient, food-related obsessive-compulsive features,
such as cutting food into a certain number of pieces, eating vegetables separately
from meat, or having meals exactly at the same time of the day, are very common.
As has been demonstrated by Keys and colleagues,20 food-restricted rituals arise in
laboratory-induced starvation states and are alleviated with refeeding.

However, there are additional thoughts and behaviors in eating disordered patients
that would qualify for a comorbid diagnosis of true OCD. The most frequent phenom-
ena identified in eating disordered patients are ordering and washing rituals and ob-
sessions with things going wrong. Anorectic individuals are also often characterized
by certain traits such as rigidity, perfectionism, and scrupulosity.

There is still an ongoing debate as to whether prevalence rates of OCD are higher in
restrictive AN than the binge–purge type or when compared with BN. However, recent
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studies have found similar rates of comorbid OCD in both AN and BN.49 In the latter
study, about 40% of the adult individuals received a lifetime diagnosis of OCD. In ad-
olescent samples, about 20% of anorectic individuals suffer from OCD.35,51 The onset
is mostly in childhood. In the study by Kaye and colleagues,49 23% of the subjects with
eating disorders had childhood-onset OCD in contrast to only 2% of the community
sample.

Although OCD co-occurs in individuals and families with eating disorders, there are
still no distinct data that would clearly support a shared genetic etiology.42

In sum, although the findings of prevalence rates of anxiety disorders are strikingly
inconsistent, the comorbidity of both disorders brings up many important questions
regarding the nature of the relationship. Childhood anxiety disorders (including
OCD) may represent a risk factor for later eating disorders, suggesting that preventive
strategies might be of value in this specific population. In addition, anxiety disorders
are often still prominent in recovered eating disordered subjects,54,55 so that specific
treatment strategies that also address anxiety disorders are warranted.

Substance Abuse

Substance abuse and eating disorders co-occur at a rate that is greater than by
chance; however, the risk for comorbidity is lower than that of anxiety or mood disor-
ders. For AN, it is important to distinguish between the binge–purge and the restricting
subtype, because there seems to be no elevated risk for substance abuse in the latter.
This was confirmed by a recent study on personality traits and comorbid disorders,
which demonstrated that the obsessional (perfectionistic) personality type was pro-
tective against the development of substance abuse.56

Unfortunately, few investigations have examined substance abuse in adolescent
samples. In 1 study, among adolescent girls who were AN patients, about 8% suffered
from substance abuse.35 The disorder was 18 times as likely to co-occur with the AN
binge-purging type than with the restricting type. In an adolescent sample suffering
from bulimia, nearly two-thirds of individuals had tried alcohol at least once. A total
of 40% of this sample reported using alcohol more than once per month, with 4% us-
ing it 2 to 4 days per week.57 About one-third had tried illegal drugs at least once. The
most commonly used drug was marijuana followed by cocaine (use occurring in about
one-third of individuals with substance abuse) and amphetamines. Note, however,
that both of these studies were executed with clinical populations.

Some researchers have hypothesized that shared impulsivity between bulimic dis-
orders and substance abuse could be a common cause for both disorders, and some
time ago Lacey and Evans58 created the term ‘‘multi-impulsive bulimia.’’ Impulsivity in
bulimia might also account for other ‘‘high risk behaviors’’ like shoplifting, self-injury,
and suicide attempts.59

Attention-Deficit Hyperactivity Disorder

Recent studies underline an association between ADHD and eating disorders. In
a large prospective case-control study, 123 girls with ADHD and 106 controls were fol-
lowed into late adolescence. Girls with ADHD were 3.6 times more likely to meet cri-
teria for an eating disorder than control girls and 5.6 times more likely to fulfill criteria
for BN.60 Girls with both disorders also had increased rates of mood, anxiety, and dis-
ruptive behavior disorders. A similar result was obtained in a 5-year longitudinal study
by Mikami and colleagues.61 The group of ADHD girls was divided into ADHD-com-
bined and ADHD-inattentive subtypes, each of which was compared with controls.
Girls with the combined subtype of ADHD were at the highest risk for bulimic behavior
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and body image disturbances followed by the inattentive subtype. Childhood impul-
sivity symptoms best predicted adolescent eating problems.

Thus, girls with ADHD should be monitored for the development of an eating disor-
der in adolescence. Unfortunately, to the author’s knowledge, there are only case re-
ports, but no controlled studies that have investigated women with bulimic behavior
for ADHD rates.

Personality Traits and Disorders

As has already been mentioned here, perfectionism, rigidity, and obsessiveness seem
to be robust personality traits in AN patients, which are evident both during acute
illness and after long-term recovery.55,62 Some investigators even hypothesize that
perfectionism and obsessiveness might be a risk factor in childhood for later
AN.49,63 In addition, anorectic individuals report high levels of anxiety, harm avoid-
ance, and feelings of worthlessness, even after recovering from their eating disorder
(data collected at least 1 month after recovery). Accordingly, the most prevalent
personality disorders in adult AN patients are cluster-C disorders, which include
obsessive-compulsive and avoidant or dependent personality disorder.53,55

Perfectionistic traits are also often observed in bulimic patients.64 As has been
mentioned earlier, many bulimic individuals display impulsive or sensation-seeking
behavior. Thus, in addition to cluster-C personality disorders, patients with the binge
eating/purging subtype of AN and those with BN often receive a cluster-B diagnosis,
such as borderline personality disorder.50

As with other psychiatric disorders, personality disorders commonly predict a neg-
ative long-term course for both eating disorders.65

ASSESSMENT

In typical AN, it is easy to make a diagnosis. However, early signs of the illness are
sometimes difficult to recognize (Box 3). In contrast, diagnosis of BN is more compli-
cated, because many patients feel ashamed of their behavior and deny their
symptoms.

At the time a patient is admitted to a mental health or pediatric service, a full medical
and psychometric assessment is necessary for diagnosis, treatment planning, and
judgment of progress. The patient should always be weighed and should have her
height measured. She should be asked about her ideal weight and how she feels about
her actual shape. The clinician should obtain information about the highest weight in
the past and the extent and rapidity of current weight loss. Frequently, patients do

Box 3
Early symptoms of eating disorders

� Growing interest in composition of food and calorie content

� Avoidance or skipping of main meals

� Restriction to healthy food

� Frequent weighing

� Increased energy or physical restlessness

� Discontent with weight and shape

� Increasing achievement motivation and social isolation
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not seek medical advice for their eating disorder, but complain of hair loss, brittle nails,
constipation, headache, or fatigue. The medical care provider or therapist must be pa-
tient in obtaining the patient’s history of dietary restraint and other eating disorder
symptoms, such as vomiting and purging, and menstrual irregularities. A thorough
medical examination is recommended (Box 4). Some therapists prefer to have an an-
orectic patient weighed by the family practitioner or some other clinician not engaged
in the treatment of the patient. However, restoration of body weight is one of the main
targets of treatment, and the act of weighing may convey valuable information about
the patient’s body image concerns and weight phobia.

Various assessment methods have been developed for the measurement of specific
eating disorder psychopathology. Valuable strategies comprise structured or semi-
structured clinical interviews, self-report questionnaires, and self-monitoring. Com-
monly used clinical interviews include the Eating Disorder Examination (EDE66) and
the Structured Interview for Anorexia and Bulimia Nervosa (SIAB67). Probably the
most widely used self-report questionnaires are the Eating Disorder Inventory
(EDI-268) and the Eating Attitudes Test (EAT69). All of these instruments have been
translated into different languages and have been validated in several countries and
cultures.

In addition to specific eating disorder symptomatology, comorbidity with other men-
tal disorders, especially depression, anxiety, and obsessions (see above), should be
assessed carefully at admission and monitored during the process of refeeding.

For most patients, medical and psychologic assessment is the first step to treat-
ment. At this point it is often easier to help the patient recognize the relationship be-
tween her eating disordered behavior and medical or psychologic problems than
through direct confrontation or challenge. Both patient and family should be informed
about the course and nature of the adolescent’s eating disorder, including the extent
of underweight and its medical consequences. Finally, treatment options have to be
discussed in detail. As a rule, the threshold for intervention should be lower in adoles-
cence than in adulthood, because research has clearly demonstrated that outcomes
are worse for patients who are severely underweight.70 A trusting and non-judgmental
relationship between the therapist and patient at assessment can set the tone for
change and be the beginning of successful treatment.

SUMMARY

In this article diagnostic and classification issues of adolescent eating disorders have
been reviewed. Many clinicians have to face the problem of several of their young pa-
tients not fitting into the narrowly defined category of AN or BN. More than half of

Box 4
Medical assessment recommended for eating disorders

� Physical assessment (heart rate, blood pressure, body temperature)

� Complete blood count

� Biochemical profile (sodium, potassium, calcium, chloride, magnesium, phosphate,
creatinine, urea, serum proteins, glucose, liver enzymes, amylase)

� ECG

� EEG, MRI, CT (in case of atypical eating disorder eg, men, children, or manifestation
of seizures)
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childhood and adolescent eating disorder diagnoses seem to fall under EDNOS, so re-
search on the symptoms, course, and outcome of this ‘‘residual’’ category is urgently
needed. Other concerns involve the validity of current AN and BN criteria and an inad-
equate sensitivity for developmental aspects. Prevalence rates of AN seem to have
remained stable during the last decades; however, recent epidemiologic studies indi-
cate that AN is still on the rise in adolescent and adult women. It remains unclear
whether there is a true decrease in the incidence of BN or whether this is the result
of changes in patients’ referral or service use.

Eating disorders are serious, often chronic, and potentially life-threatening disor-
ders. The clinician should be well aware of medical complications in severely under-
weight or purging adolescents. Significant strides have been made in the past
10 years in elucidating patterns of comorbidity. Anxiety disorders (including OCD)
seem to be of special importance, probably even for our knowledge on nosology
and prevention.

Special efforts should be made for the appropriate and right in-time identification of
childhood and adolescent disorders so that earlier and probably more effective inter-
vention can be applied.
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