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Objective: A hypothesis that eating dis-
orders are a phenomenological variant of
obsessive-compulsive disorder (OCD) has
been proposed. This study was conducted
to determine whether anorexia nervosa
and bulimia, the two main eating disor-
ders, are familial and whether the risk for
obsessive-compulsive spectrum disorders
(OCD and tic disorders) is higher in fami-
lies of patients with eating disorders.

Method: The morbidity risk for obsessive-
compulsive spectrum disorders in first-de-
gree relatives of 136 female probands with
eating disorders (84 with anorexia nervosa,
52 with bulimia) was compared to that for
first-degree relatives of 72 female compar-
ison subjects.

Results: The morbidity risk for obsessive-
compulsive spectrum disorders was signifi-
cantly higher among the 436 relatives of
the eating disorder probands than among
the 358 relatives of the comparison sub-
jects (9.69% versus 0%). This finding was in-
dependent of any comorbid diagnosis of
an obsessive-compulsive spectrum disor-
der in the eating disorder probands. The
eating disorder group and the comparison
group did not differ in familial risk for eat-
ing disorders and tic disorders.

Conclusions: To better understand the
genetic components of eating disorders,
these disorders should be considered as
part of the obsessive-compulsive spec-
trum of disorders.

(Am J Psychiatry 2001; 158:563–569)

Several hypotheses that have advanced a common etio-
pathological background for eating disorders have linked
cultural, environmental, genetic, physiological, and psy-
chological factors to risk for these disorders (1). Genetic
predisposing factors to anorexia nervosa and bulimia ner-
vosa have been investigated separately in twin and familial
studies. Twins studies have found concordance rates for
anorexia nervosa of 48.5%–71.0% among monozygotic
twins and 0%–10% among dizygotic twins (2–4). Concor-
dance rates for bulimia range from 22.9%–83.0% for mono-
zygotic twins and 0%–27.0% for dizygotic twins (5–7).

Family studies suggest that first-degree relatives of an-
orexia nervosa probands have a risk rate of 2%–8% for an-
orexia nervosa and 1.0%–4.7% for bulimia (8–16). The fa-
milial risk for bulimia in first-degree relatives of probands
with bulimia has been observed to range from 0% (17) to
9.6% (18). Lilenfeld et al. (19) noted a higher familial risk
only for subthreshold forms of eating disorders both in an-
orexia nervosa probands and bulimia probands.

The high prevalence of depressive symptoms in patients
with eating disorders has led many researchers to focus on
risk for affective disorders in the families of those patients.
However, interest in the relationship between eating disor-
ders and anxiety disorders has increased (20). In particular,
researchers have hypothesized that eating disorders are
part of the obsessive-compulsive spectrum of disorders,
which includes obsessive-compulsive disorder (OCD) and
tic disorders/Tourette’s syndrome. Several authors have

suggested that anorexia nervosa could be considered a
form of OCD (21–26). Lilenfeld et al. (19) found an elevated
risk for obsessive-compulsive personality disorder but not
for OCD among the relatives of anorexia nervosa probands.

The co-occurrence of eating disorders and OCD has
been correlated with severity of eating disorders (27–29)
but has not been associated with specific eating disorder
diagnoses (30). The relationship between eating disorders
and OCD has also been suggested by a higher rate of a life-
time diagnosis of eating disorder in OCD patients (8.3%–
12.0%) than in the general population (1% for anorexia
nervosa and 4% for bulimia) (14, 31–34).

The obsessive and compulsive behaviors often ob-
served in patients with eating disorders, regardless of
whether the behaviors are related to food, have generally
been assumed to be caused or even exacerbated by mal-
nutrition. Keys et al. (35) observed that normal subjects
under conditions of semistarvation developed a range of
anorexic and obsessional features.

To test the hypothesis that eating disorders and OCD
have a common etiopathogenetic background, we studied
the prevalence of obsessive-compulsive spectrum disor-
ders (36–38) in the first-degree relatives of probands with
eating disorders. Assuming a link between eating disorders
and obsessive-compulsive spectrum disorders, we ex-
pected a higher frequency of these disorders among first-
degree relatives of eating disorder probands than in a group
of comparison subjects from the general population.
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Method

Subjects

Eating disorder probands. A total of 136 female patients with
eating disorders were recruited over an 18-month period from
consecutive admissions to the eating disorders center of San Raf-
faele Hospital in Milan, Italy. The patients’ clinical diagnoses, de-
termined with DSM-IV criteria for eating disorders, were anorexia
nervosa, restricting type, for 38 patients; anorexia nervosa, binge
eating/purging type, for 46 patients; and bulimia for 52 patients.
The subjects’ demographic and clinical characteristics are re-
ported in Table 1.

After the patients were enrolled, their permission was obtained
to contact and interview their first-degree relatives. Clinical infor-
mation was obtained for 436 biological first-degree relatives of
the eating disorder probands. A total of 300 of these relatives—
136 pairs of parents, 81 brothers, and 83 sisters—were evaluated
directly by the study team.

Comparison group. The comparison subjects were 72 female
surgical patients treated for knee pathologies at the day hospital
of San Raffaele Hospital. These patients were consecutively seen
over a 4-month screening period (refusal rate, 27%) and have
been described elsewhere (39). These individuals represented
the general population. After asking the comparison subjects’
permission to contact their first-degree relatives, family histo-
ries of possible psychiatric disorders were collected for 358 first-
degree relatives (72 pairs of parents, 118 brothers, and 96 sisters)
with the help of the proband and one first-degree relative as an
informant.

Diagnostic Procedures

Eligibility criteria. Patients who were clinically diagnosed with
eating disorders were eligible for the study if they provided in-

formed consent and had their diagnosis confirmed independently
by a clinician using the National Institute of Mental Health Diag-
nostic Interview Schedule (DIS) (40). The DSM-III-R and DSM-IV
criteria for eating disorders are the same, but subtypes of anorexia
nervosa are distinguished in DSM-IV. We used available clinical in-
formation to classify each anorexic individual according to the
DSM-IV anorexia subtypes. Patients with an eating disorder not
otherwise specified (12.3% of the 155 patients originally recruited
for the study) were excluded from the study. The age at onset of the
eating disorder was defined as the earliest age at which the
proband fully satisfied criteria for a DSM-IV diagnosis of eating dis-
order. The method described for evaluation of the eating disorder
probands was also used for the comparison group.

Family history interviews. After the proband’s diagnoses had
been confirmed and the family pedigree drawn, the relatives of
the proband were contacted individually. The relatives who pro-
vided written informed consent were evaluated by a clinician
with the DIS. The DIS was administered to 75% of the fathers, 79%
of the mothers, 4% of the brothers, and 9% of the sisters of the
probands. The high refusal rate among the siblings was due partly
to the young age of many siblings (<18 years).

The interviewers were blind to the proband’s diagnosis. How-
ever, complete blindness may have been hampered owing to the
anorectic appearance of some probands and to probands’ or rel-
atives’ comments about diagnoses, specific somatic treatments,
or treatment settings.

Interviewers obtained clinical information on the psychiatric
family history of the relatives who were not directly interviewed
by using the DIS sequence of questions with the proband and at
least one first-degree relative as informants. DSM-IV diagnoses
were generated for each first-degree relative.

TABLE 1. Demographic and Diagnostic Characteristics of Probands With Eating Disorders and Comparison Subjects in a
Study of Familial Risk for Obsessive-Compulsive Spectrum Disorders

Characteristic

Probands With 
Anorexia,
Restricting 

Type
(N=38)

Probands With 
Anorexia, 

Binge-Eating/
Purging Type 

(N=46)

Probands With 
Bulimia
(N=52)

All Eating
Disorder 
Proband
(N=136)

Comparison 
Subjects
(N=72) Analysisa

Mean SD Mean SD Mean SD Mean SD Mean SD t df p

Current age (years) 20.61 4.81 22.84 5.14 22.71 4.67 22.12 4.93 39.00 12.84 13.58 206 <0.001
Age at illness onset (years) 17.53 2.90 18.11 2.69 16.88 4.68 17.47 3.63
Duration of illness (years) 3.17 3.16 4.71 4.54 5.90 4.22 4.70 4.18
Age of family members (years)

Father 50.83 6.95 55.28 7.79 53.90 7.49 53.54 7.60 64.63 12.22 8.05 206 <0.001
Mother 49.25 6.57 52.30 8.04 49.09 9.12 49.80 8.90 61.87 11.73 8.30 206 <0.001
Brothersb 22.70 9.08 24.27 9.71 22.55 8.92 23.30 9.21 36.97 14.97 7.33 197 <0.001
Sistersc 19.56 6.86 27.23 10.40 21.88 7.04 22.97 8.71 43.20 14.57 11.05 177 <0.001

N % N % N % N % N % χ2 df p
Diagnosesd

Obsessive-compulsive disorder 6 15.8 7 15.2 5 9.6 18 13.2 1 1.4 6.60 1 0.01
Tic disorders 4 10.5 4 8.7 3 5.8 11 8.1 0 0.0 4.64 1 0.03
Panic disorder with or without 

agoraphobia 4 10.5 4 8.7 7 13.5 15 11.0 14 19.4 1.52 1 0.22
Social phobia 1 2.6 1 2.2 4 7.7 6 4.4 9 12.5 3.67 1 <0.07
Major depressive disorder 0 0.0 2 4.3 3 5.8 5 3.7 8 11.1 3.26 1 <0.08
Bipolar disorders 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 — — —
Substance-related disorders 1 2.6 5 10.9 7 13.5 13 9.6 0 0.0 5.80 1 <0.02

a Comparisons between 136 eating disorder probands and 72 comparison subjects.
b N=17 for anorexia, restricting type, group. N=32 for anorexia, binge-eating/purging type, group. N=32 for bulimia group. N=118 for compar-

ison group.
c N=27 for anorexia, restricting type, group. N=26 for anorexia, binge-eating/purging type, group. N=30 for bulimia group. N=96 for compar-

ison group.
d Comorbid diagnoses for probands with eating disorders.
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Data Analysis

The significance of the difference in age between the eating
disorder probands and the comparison subjects was assessed
with Student’s t test. Analysis of variance was used to assess differ-
ences among eating disorder subgroups in current age and age at
onset of the disorder. Chi-square analysis was used to assess any
differences in frequency of comorbid psychiatric diagnoses be-
tween the eating disorder probands and the comparison subjects.

We evaluated the morbidity risk for eating disorders, OCD, and
tic disorders/Tourette’s syndrome, both together and separately,
in the first-degree relatives of the three subgroups of eating disor-
der probands and of the comparison subjects. For each group, the
morbidity risk was computed as the ratio between the number of
affected individuals and number of affected individuals plus the
number of at-risk individuals.

An appropriate age correction for unaffected relatives at risk
was introduced for each study group. The distribution of age at
onset of OCD, eating disorders, and tic disorders/Tourette’s syn-
drome in three separate groups of patients treated at San Raffaele
Hospital (107 patients with OCD, 120 patients with eating disor-
ders, and 40 patients with tic disorders/Tourette’s syndrome) was
evaluated with the survival analysis stepwise method, as imple-
mented with BMDP statistical software (41). Age at onset was the
dependent variable in the model, and gender was the covariate.
From those distributions, we obtained the probability of being af-
fected with the various disorders and the corresponding age cor-
rection for subjects at risk among the first-degree relatives of the
eating disorder probands and the comparison subjects.

To avoid limitations due to the lack of statistical independence
in the analysis of affected relatives, we used chi-square tests to
compare the distributions of families with either no members or
with one or more members affected with eating disorders or ob-
sessive-compulsive spectrum disorders in each subgroup of eat-
ing disorder probands and in the comparison group. Data for nu-
clear families were analyzed. We performed the analyses by using
various definitions of the affected phenotype in the relatives, in-
cluding eating disorders, OCD, tic disorder, OCD plus tic disor-
ders (obsessive-compulsive spectrum disorders), and eating dis-
orders plus obsessive-compulsive spectrum disorders.

Results

Current age and age at onset of eating disorder of the
eating disorder probands did not differ significantly in the
three eating disorder subgroups (Table 1). The mean dura-
tion of illness was significantly different among the three
groups (F=5.20, df=2, 135, p<0.007); the probands affected
with anorexia, restricting type, had a markedly shorter du-
ration of illness than did the probands with bulimia. This
difference may have been related to the tendency of per-
sons with the restricting type of anorexia to seek psychiat-
ric consultation earlier, given the severity of their physical
symptoms.

The eating disorder probands and the comparison sub-
jects differed significantly in current age. The first-degree
relatives of the eating disorder probands differed signifi-
cantly in age from the first-degree relatives of the compar-
ison subjects.

Analysis of the frequency of comorbid diagnoses
showed that the eating disorder probands differed signifi-
cantly from the comparison subjects in the proportion of
subjects with a diagnosis of OCD, tic disorders, and sub-

stance-related disorders (Table 1). No significant differ-
ences for other psychiatric diagnoses were observed.

The total study group included relatives who were di-
rectly interviewed and relatives who were not directly
interviewed. The diagnoses of the relatives who were not
interviewed were made on the basis of family history
information. This procedure may have underestimated
psychiatric morbidity. Nevertheless, the morbidity risk for
obsessive-compulsive spectrum disorders and eating dis-
orders for the interviewed relatives (9.01%) and for the
relatives who were not interviewed (13.71%) was not sig-
nificantly different (z test for differences between propor-
tions=1.45, p=0.15); therefore, we grouped the interviewed
relatives together with the relatives who were not inter-
viewed in the analyses. We compared the overall group of
eating disorder probands and their relatives with the com-
parison subjects and their relatives. We also compared
each subgroup of eating disorder probands and their rela-
tives with the comparison subjects and their relatives, in-
troducing the Bonferroni correction for multiple testing for
each set of comparisons (seven tests in each set) (signifi-
cant p value=0.05/7, or p≤0.0071).

Eating Disorders

We determined the number of families in which an eat-
ing disorder occurred in a first-degree relative of the eating
disorder proband or the comparison subject (Table 2). The
number of families with affected relatives was no greater
in the eating disorder group than in the comparison group
(χ2=2.96, df=1, p=0.09). No differences between groups
were observed in the number of families with affected par-
ents (χ2=0.43, df=1, p=0.51) or in the number of families
with affected siblings (χ2=1.37, df=1, p=0.24).

OCD

The morbidity risk for OCD in the first-degree relatives
of the 136 eating disorder probands, corrected for age, was
calculated (Table 2).

A significant difference in the number of first-degree
relatives with OCD was found between the overall group of
families of eating disorder probands and the comparison
families (χ2=12.37, df=2, p=0.002). There was no signifi-
cant difference between groups in the number of parents
with OCD (χ2=5.22, df=1, p=0.02). However, the siblings of
probands with bulimia were significantly more likely to
have a diagnosis of OCD than were the siblings of the com-
parison subjects (χ2=7.9, df=1, p=0.005).

The morbidity risk for OCD was analyzed separately in
the families of eating disorder probands without and with a
comorbid diagnosis of an obsessive-compulsive spectrum
disorder (109 families and 27 families, respectively). The
first-degree relatives in the families of the 109 probands
without a comorbid obsessive-compulsive spectrum dis-
order were significantly more likely to have OCD than were
the relatives of the comparison subjects (χ2=9.84, df=1, p=
0.002), but there was no significant difference in the num-
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ber of relatives with OCD between the subgroup of 28
probands with anorexia, restricting type, and the compari-
son group (χ2=4.70, df=1, p=0.03) (Table 2). There were no
significant differences between the families of the 109
probands and the comparison families in the number of
parents with OCD (χ2=5.35, df=1, p=0.02) or the number of
siblings with OCD (χ2=2.56, df=1, p=0.11).

The first-degree relatives in the families of the 27 eating
disorder probands with a comorbid obsessive-compulsive
spectrum disorder were significantly more likely to have
OCD than were the relatives of the comparison subjects
(χ2=14.04, df=2, p<0.0001), but there was no significant dif-
ference in the number of relatives with OCD between the
subgroup of 10 probands with anorexia, binge-eating/
purging type, and the comparison group (χ2=1.35, df=1, p=
0.25) (Table 2). The parents of the 27 eating disorder
probands with a comorbid obsessive-compulsive spec-
trum disorder were more likely to have OCD than the par-
ents of the comparison subjects (χ2=10.45, df=1, p=0.001),
even though the parents of the 10 probands with anorexia,
binge-eating/purging type, were no more likely to have
OCD than the parents of the comparison subjects (χ2=1.35,
df=1, p=0.25). The siblings in the 27 families of eating dis-
order probands with a comorbid obsessive-compulsive
spectrum disorder were no more likely to have OCD than
siblings in the comparison families (χ2=0.26, df=1, p=0.61).

No intergroup differences were observed among the rela-
tives of the various subgroups of eating disorder probands.

Tic Disorders

The first-degree relatives in the overall group of eating
disorder probands were not significantly more likely to
have a tic disorder than were the relatives of the compari-

son subjects (χ2=9.18, df=2, p=0.01) (Table 2). However, tic
disorders were significantly more likely among the rela-
tives of the probands with bulimia (χ2=10.27, df=2, p=
0.006) and among the relatives of the probands with anor-
exia, restricting type (χ2=9.16, df=1, p=0.002), than among
the relatives of the comparison subjects.

The first-degree relatives in the families of the 109 eat-
ing disorder probands without a comorbid obsessive-
compulsive spectrum disorder were no more likely to have
a tic disorder than were the relatives of the comparison
subjects (χ2=6.80, df=1, p=0.009). However, tic disorders
were significantly more likely in the families of the pro-
bands with anorexia, restricting type, without a comorbid
obsessive-compulsive spectrum disorder than in the com-
parison families (χ2=10.04, df=1, p=0.002).

The siblings of the 27 eating disorder probands with a co-
morbid obsessive-compulsive spectrum disorder were
more likely to have tic disorders than were the siblings of
the comparison subjects (χ2=11.12, df=1, p<0.001). Tic dis-
orders were more likely among the relatives of the probands
with bulimia in these 27 families than among the relatives
of the comparison subjects (χ2=7.62, df=1, p=0.006).

No intergroup differences were observed among the rela-
tives of the various subgroups of eating disorder probands.

Obsessive-Compulsive Spectrum Disorders

The families of the eating disorder probands were sig-
nificantly more likely to include first-degree relatives af-
fected with obsessive-compulsive spectrum disorders
than were the families of the comparison subjects (χ2=
20.77, df=2, p<0.001) (Table 2). The parents of the eating
disorder probands were significantly more likely have ob-
sessive-compulsive spectrum disorders than the parents

TABLE 2. Risk of Eating Disorders and Obsessive-Compulsive Spectrum Disorders in First-Degree Relatives of Eating Disor-
der Probands With and Without Comorbid Obsessive-Compulsive Spectrum Disorders and of Healthy Comparison Subjects

Obsessive-Compulsive Spectrum Disorders

Eating Disorders
Obsessive-Compulsive

Disorder Tic Disorders

Subject group

Number
of First-
Degree

Relatives 

Relatives’
Morbidity

Riska

Number of 
Probands With

an Affected 
Relative

Relatives’
Morbidity

Riska

Number of 
Probands With

an Affected 
Relative

Relatives’
Morbidity

Riska

Number of 
Probands With

an Affected 
Relative

Probands with eating disorders
All eating disorders (N=136) 436 2.25 8 4.61 21 3.74 16

Anorexia nervosa, restricting type (N=38) 120 2.80 2 3.93 5 5.33 6
Anorexia, binge-eating/purging type (N=46) 150 2.13 4 3.56 6 2.61 3
Bulimia (N=52) 166 2.03 2 6.06 10 3.71 7

Eating disorders without a comorbid 
obsessive-compulsive spectrum disorder 
(N=109) 347 1.47 5 4.00 16 5.34 12
Anorexia, restricting type (N=28) 88 1.17 1 2.51 3 5.86 5
Anorexia, binge-eating/purging type (N=36) 119 1.71 2 4.44 5 1.71 2
Bulimia (N=45) 140 1.45 2 4.55 8 3.63 5

Eating disorders with a comorbid obsessive-
compulsive spectrum disorder (N=27) 89 3.44 3 6.27 5 4.58 4
Anorexia, restricting type (N=10) 32 3.67 1 8.25 2 3.67 1
Anorexia, binge-eating/purging type (N=10) 31 5.54 2 3.05 1 2.77 1
Bulimia (N=7) 26 0.00 0 13.19 2 4.18 2

Comparison subjects (N=72) 358 0.00 0 0.00 0 0.00 0
a Age-corrected.
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of the comparison subjects (χ2=10.72, df=1, p=0.001). The
families of the eating disorder probands were more likely
to include affected siblings than were the comparison
families (χ2=8.21, df=1, p=0.004); this difference was due
to the significantly higher number of affected siblings in
the families of the probands with bulimia than in the com-
parison families (χ2=10.99, df=1, p<0.001) and the higher
number of affected siblings in the families of the probands
with anorexia, restricting type, than in the comparison
families (χ2=7.12, df=1, p=0.008).

The families of the 109 eating disorder probands with-
out a comorbid obsessive-compulsive spectrum disorder
included significantly more first-degree relatives who
were affected with these disorders than did the compari-
son families (χ2=19.16, df=2, p<0.001). The parents of the
eating disorder probands were more likely to be affected
than the parents of the comparison subjects (χ2=9.07, df=
1, p=0.003); this difference was due to the higher number
of affected parents in the families of the probands with bu-
limia and with anorexia, restricting type, than in the com-
parison families (χ2=9.31, df=1, p=0.002 and χ2=7.31, df=1,
p=0.007, respectively). The siblings of the probands with
bulimia and with anorexia, restricting type, were more
likely to be affected than the siblings of the comparison
subjects (χ2=7.56, df=1, p=0.006 and χ2=7.32, df=1, p=
0.007, respectively).

The first-degree relatives in the subset of the 27 families
of the eating disorder probands with a comorbid obsessive-
compulsive spectrum disorder were more likely to have an
obsessive-compulsive spectrum disorder than the relatives
of the comparison subjects (χ2=23.21, df=2, p<0.001). Only
the fathers of the probands with anorexia, binge-eating/
purging type, were no more likely to be affected than the fa-

thers of the comparison subjects (χ2=1.19, df=1, p=0.28).
The siblings of the probands with bulimia were significantly
more likely to be affected than the siblings of the compari-
son subjects (χ2=21.42, df=1, p<0.001).

No intergroup differences were observed among the rela-
tives of the various subgroups of eating disorder probands.

Eating Disorders Plus Obsessive-Compulsive 
Spectrum Disorders

The rates of both eating disorders and obsessive-compul-
sive spectrum disorders were significantly higher in the first-
degree relatives of the eating disorder probands than in the
relatives of the comparison subjects (10.34% versus 0%) (χ2=
23.83, df=2, p<0.001). The rates were higher in the relatives of
the probands with anorexia, restricting type (11.3%) (χ2=
25.52, df=2, p<0.001), the relatives of the probands with an-
orexia, binge-eating/purging type (8.1%) (χ2=15.25, df=2,
p<0.001), and the relatives of the probands with bulimia
(12.9%) (χ2=25.44, df=2, p<0.001), compared separately with
the rate in the relatives of the comparison subjects.

No significant intergroup differences in the rate of eat-
ing disorders plus obsessive-compulsive spectrum disor-
ders were found in the relatives of the eating disorders
subgroups.

The parents and the siblings of the eating disorder pro-
bands had a significantly higher morbidity risk for these
disorders than did the parents and siblings of the compari-
son subjects (χ2=13.03, df=2, p=0.001 and χ2=11.72, df=2, p=
0.003, respectively). Only the siblings of the probands with
anorexia, binge-eating/purging type, had a morbidity risk
that did not differ significantly from that of the siblings of
the comparison subjects (χ2=6.48, df=2, p<0.04).

The first-degree relatives of the 109 eating disorder
probands without a comorbid obsessive-compulsive
spectrum disorder had a significantly higher rate of both
eating disorders and obsessive-compulsive spectrum dis-
orders than the relatives of the comparison subjects (χ2=
22.81, df=2, p<0.001), and the affected relatives in this sub-
group accounted for most of the affected relatives in the
overall group of families of the eating disorder probands.
The parents of this subgroup of 109 probands were signif-
icantly more likely to have an eating disorder or an obses-
sive-compulsive spectrum disorder than the parents of
the comparison subjects (χ2=12.39, df=2, p=0.002), and
the siblings in this group were significantly more likely to
be affected than the siblings of the comparison subjects
(χ2=10.02, df=2, p=0.007), although the siblings of
probands with anorexia, binge-eating/purging type, did
not differ from the siblings of the comparison subjects in
their rate of these disorders (χ2=4.08, df=3, p=0.13).

The rate of eating disorders or obsessive-compulsive
spectrum disorders was higher in the families of the 27 eat-
ing disorder probands with a comorbid obsessive-compul-
sive spectrum disorder and in each of the eating disorder
subgroups than in the comparison families (χ2=23.21, df=3,
p<0.001). The parents of these 27 eating disorder probands

Obsessive-Compulsive
Spectrum Disorders

Plus Eating Disorders
All Obsessive-Compulsive

Spectrum Disorders

Relatives’ 
Morbidity 

Riska

Number of 
Probands With 

an Affected 
Relative

Relatives’ 
Morbidity 

Riska

Number of 
Probands With 

an Affected 
Relative

9.69 33 10.34 37
10.36 10 11.58 12

7.33 9 7.79 9
11.37 14 11.87 16

8.41 25 9.24 29
9.00 7 10.13 9
6.66 7 6.51 7
9.50 11 10.86 13

6.27 8 11.09 8
7.62 3 16.22 3
8.88 2 11.84 2

11.65 3 17.54 3
0.00 0 0.00 0
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were more likely to be affected with these disorders than the
parents of the comparison subjects (χ2=14.04, df=2,
p<0.001). Their siblings were more likely to be affected than
the siblings of the comparison subjects (χ2=14.04, df=2,
p<0.001); most of this difference was accounted for by the
higher rate in the siblings of the probands with bulimia
than in the siblings of the comparison subjects (χ2=21.42,
df=1, p<0.001).

Discussion

This study examined the occurrence of obsessive-com-
pulsive spectrum disorders among first-degree relatives in
136 nuclear families of eating disorder probands in Italy.
The DSM-IV distinction between the restricting and the
binge-eating types of anorexia nervosa was used, despite
our awareness that many patients diagnosed with restrict-
ing-type anorexia may later develop binge-eating/purging
type anorexia or bulimia (42). The rate of crossover from
anorexia to bulimia is reported to range from 10% to 50%.

The higher morbidity risk for obsessive-compulsive spec-
trum disorders in the first-degree relatives of the patients
with eating disorders (10.34%) lends further support to the
proposal that obsessive and compulsive symptoms in eat-
ing disorder patients should not be considered signs of an
additional diagnosis, but rather part of the eating disorder,
and that obsessive-compulsive disorder and eating disor-
ders are phenotypic expressions of the same liability.

Eating disorder patients without a comorbid obsessive-
compulsive spectrum disorder might develop such a dis-
order later; although we found no difference in age be-
tween the eating disorder probands with and without a
comorbid obsessive-compulsive spectrum disorder, even
though those with a comorbid diagnosis were slightly
older (by 2 years).

The comorbidity of obsessive-compulsive spectrum dis-
orders in eating disorder probands did not influence famil-
ial liability for obsessive-compulsive spectrum disorders,
despite the significantly greater familial risk for these disor-
ders among the parents of probands with bulimia and an-
orexia, restricting type, than in the parents of the 109 eating
disorder probands without comorbid obsessive-compul-
sive spectrum disorders. No differences in morbidity risk
were found for first-degree relatives of eating disorder
probands with and without a comorbid obsessive-compul-
sive spectrum disorder (data not shown). Unlike our results,
the findings of Lilenfeld et al. (19) showed that stratification
by proband comorbidity status influenced the adjusted risk
ratios for OCD in first-degree relatives. However, even after
Lilenfeld et al. adjusted the risk ratios for OCD for the sex,
age, and interview status of the relatives in their study, rela-
tives of patients with anorexia nervosa and bulimia had a
significantly higher risk for OCD than did the relatives of the
comparison subjects. Our finding of an absence of differ-
ence in familial risk for eating disorders between the eating

disorders group and the comparison group is similar to the
finding of Lilenfeld et al. (19) of no increased risk for anor-
exia nervosa and bulimia in the relatives of patients with
eating disorders. From this we can conclude that when eat-
ing disorders are considered independently of obsessive-
compulsive spectrum disorders, no evidence of a familial
risk for eating disorders is found.

Although prevalence studies performed to date have con-
sidered anorexia and bulimia as two distinct categories, we
found no differences in the morbidity risk for obsessive-
compulsive spectrum disorders in comparisons of the eat-
ing disorders subgroups, suggesting that relatives of pa-
tients with anorexia and those of patients with bulimia
share the same liability for obsessive-compulsive spectrum
disorders.

Nevertheless, we observed a tendency toward higher
morbidity risk for OCD and related disorders in some rela-
tives: sisters of patients with bulimia (morbidity risk=
12.13%), sisters of patients with anorexia, binge-eating/
purging type (morbidity risk=13.35%), brothers of patients
with bulimia (morbidity risk=18.23%), and brothers of
patients with anorexia, restricting type (morbidity risk=
27.36%). In general, the sisters of the eating disorder pro-
bands had a higher morbidity risk for obsessive-compulsive
spectrum disorders, whereas the morbidity risk observed in
their mothers was comparable to that of their fathers. We
observed a higher occurrence of tic disorders in male rela-
tives (fathers and brothers), in accordance with earlier find-
ings that female relatives of OCD probands are affected
with OCD and male relatives with tic disorders (43, 44).
However, OCD was not associated with a particular subtype
of eating disorder in our study, and the overlap in morbidity
risk for OCD among eating disorder subgroups provided in-
direct proof of a link between these disorders.

The main limitation of this study derives from the meth-
ods used to collect some clinical information from first-de-
gree relatives. The family history method we used could
have influenced the estimated true prevalence of eating dis-
orders and OCD in first-degree relatives. Another problem
was the choice of the techniques used to analyze noninde-
pendent data.

The increased familial risk for obsessive-compulsive
spectrum disorders in the families of the eating disorder
probands suggests the need to further test the hypothesis of
a genetic component for this risk. To better define the fea-
tures of this liability, we have planned a segregation analysis
of these family data that will consider eating disorders and
OCD as a common phenotype (manuscript in preparation).
These findings could enable us to define more accurately
the relationship between the psychopathological aspects of
eating disorder and OCD diagnoses, to better describe the
common structure shared by the two disorders, and to im-
prove treatment for eating disorders and OCD.
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