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Background: The familial relationship between obsessive–
compulsive disorder (OCD) and “obsessive–
compulsive spectrum” disorders is unclear. This study inves-
tigates the relationship of OCD to somatoform disorders
(body dysmorphic disorder [BDD] and hypochondriasis),
eating disorders (e.g., anorexia nervosa and bulimia ner-
vosa), pathologic “grooming” conditions (e.g., nail biting,
skin picking, trichotillomania), and other impulse control
disorders (e.g., kleptomania, pathologic gambling, pyroma-
nia) using blinded family study methodology.

Methods: Eighty case and 73 control probands, as well as
343 case and 300 control first-degree relatives, were
examined by psychiatrists or Ph.D. psychologists using the
Schedule for Affective Disorders and Schizophrenia—
Lifetime Anxiety version. Two experienced psychiatrists
independently reviewed all diagnostic information and
made final consensus diagnoses using DSM-IV criteria.

Results:Body dysmorphic disorder, hypochondriasis, any
eating disorder, and any grooming condition occurred
more frequently in case probands. In addition, BDD,
either somatoform disorder, and any grooming condition
occurred more frequently in case relatives, whether or not
case probands also had the same diagnosis.

Conclusions: These findings indicate that certain somato-
form and pathologic grooming conditions are part of the
familial OCD spectrum. Though other “spectrum” condi-
tions may resemble OCD, they do not appear to be important
parts of the familial spectrum.Biol Psychiatry 2000;48:
287–293 ©2000 Society of Biological Psychiatry
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Introduction

The concept of an “obsessive–compulsive spectrum” of
disorders is currently popular. These conditions are

characterized as similar to obsessive–compulsive disorder
(OCD) in terms of phenomenology, associated features
(age of onset, clinical course, and comorbidity), presumed
etiology, familial transmission, and/or response to selec-
tive pharmacologic or behavioral treatments (Hollander
1993; Hollander and Benzaquen 1997). Many psychiatric
conditions are included under this rubric, including, but
not limited to, somatoform disorders (hypochondriasis and
body dysmorphic disorder [BDD]), eating disorders (e.g.,
anorexia nervosa, bulimia nervosa), pathologic “groom-
ing” habits (e.g., pathologic nail biting or onychophagia,
pathologic skin picking, trichotillomania), and other im-
pulse control disorders (e.g., kleptomania, pathologic
gambling, pyromania; Hollander 1993; Hollander and
Benzaquen 1997; Kavoussi and Coccaro 1993; McElroy et
al 1994; Swedo and Rapoport 1991). Though many of
these conditions appear highly comorbid with OCD, there
is, thus far, little data on familial relationships between
most of them and OCD.

Several studies have addressed OCD comorbidity in
patients with spectrum conditions. From controlled clini-
cal studies, there is evidence that hypochondriasis (Barsky
et al 1992), anorexia nervosa (Halmi et al 1991; Lilenfeld
et al 1998), and bulimia nervosa (Keck et al 1990;
Lilenfeld et al 1998) are associated with elevated lifetime
prevalences of OCD. Uncontrolled clinical series suggest
that BDD (Phillips et al 1993), hypochondriasis (Fallon et
al 1993), pathologic skin picking (Arnold et al 1998;
Wilhelm et al 1999), trichotillomania (Christenson et al
1991), kleptomania (McElroy et al 1991), and pathologic
gambling (Linden et al 1986) are associated with high
lifetime prevalences of OCD.

Other studies have addressed comorbidity of spectrum
conditions in patients with OCD. One controlled clinical
study found that patients with OCD had more hypochon-
driacal fears and beliefs (Savron et al 1996). Uncontrolled
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clinical studies suggest that patients with OCD have high
lifetime prevalences of BDD (Simeon et al 1995) as well
as anorexia nervosa and bulimia nervosa (Rubenstein et al
1992).

Several studies have also addressed OCD in first-degree
relatives of patients with spectrum conditions. From con-
trolled family studies, there is evidence that first-degree
relatives of patients with anorexia nervosa (Halmi et al
1991; Lilenfeld et al 1998), bulimia nervosa (Lilenfeld et
al 1998), and trichotillomania (Lenane et al 1992) have
elevated lifetime prevalences of OCD. Uncontrolled clin-
ical series using the family history method suggest that
first-degree relatives of patients with BDD (Phillips et al
1993) and kleptomania (McElroy et al 1991) have high
lifetime prevalences of OCD; the same was not found for
pathologic skin picking (Arnold et al 1998).

One previous controlled family study investigated spec-
trum conditions in first-degree relatives of patients with
OCD (Black et al 1994). There were no differences in the
lifetime prevalences of anorexia nervosa, bulimia nervosa,
or pathologic gambling between the first-degree relatives
of patients with OCD and the first-degree relatives of
control subjects.

Our study investigates comorbidity and familial rela-
tionships between OCD and obsessive–compulsive spec-
trum conditions, including somatoform disorders, eating
disorders, pathologic grooming conditions, and other im-
pulse control disorders, using data from the Johns Hopkins
OCD Family Study. We and others have found that OCD
itself is a familial condition (Nestadt et al, in press; Pauls
et al 1995). We hypothesized that familial spectrum
disorders should occur more often in case (OCD) probands
and their first-degree relatives, compared with control
probands and their first-degree relatives. In addition to
providing information about the familial OCD spectrum,
our study provides new data regarding lifetime preva-
lences of many spectrum conditions in persons with OCD
and in subjects who were not selected for psychiatric
treatment.

Methods and Materials
In the Johns Hopkins OCD Family Study we recruited adult
probands ($18 years old) from five specialty OCD treatment
centers in the Baltimore/Washington area. All patients with a
diagnosis of OCD who were treated in these centers in the 3
years before the initiation of the study were rostered, and 99 were
randomly selected to participate. Interviews were completed for
80 case probands and 343 of their first-degree relatives. Control
probands were identified by a random-digit dialing procedure,
conducted by a survey research contractor (Battele, Baltimore),
that individually matched control to case probands on sex, race,
age (within 10 years), telephone exchange, and whether they had
received any medical care in the preceding year. Individual

matching was chosen to increase the likelihood of similar case
and control family structures. Our recruitment staff then con-
tacted the control probands and their first-degree relatives.
Interviews were completed for 73 control probands and 300 of
their first-degree relatives.

After informed consent was obtained, the subjects were
interviewed by clinicians (psychiatrists or Ph.D. clinical psychol-
ogists) who had undergone extensive training in the diagnostic
procedure. Interviews were conducted in the research offices or
subjects’ homes, at locations across the United States. Interviews
were audiotaped for training, quality control, reliability, and
diagnostic consensus purposes. Interviewers were blind as to
whether subjects were probands or relatives, and as to whether
subjects were from case or control families. In addition to
conducting direct interviews, the clinicians contacted a knowl-
edgeable informant for each subject to obtain collateral informa-
tion for diagnostic evaluations. All probands were interviewed in
person. Forty-five direct interviews with relatives could not be
conducted in person; these were conducted by telephone. In cases
in which relatives were not available (deceased, refused to
participate, or the proband refused to allow contact), informant
interviews were conducted with two individuals who were
familiar with the subject (n 5 122 case relatives [36%] and 69
control relatives [23%]). Children 8–15 years old were evaluated
using similar procedures, and their interviews were conducted by
clinicians who had experience interviewing children. There were
47 children and adolescents in this study.

Diagnostic instruments included the Schedule for Affective
Disorders and Schizophrenia—Lifetime Anxiety version (Man-
nuzza et al 1986), which was adapted for this study. The OCD
section was elaborated to include the Yale–Brown Obsessive
Compulsive Scale (Y-BOCS; Goodman et al 1989) as well as
additional material on the course of symptoms. Sections on
BDD, pathologic nail biting and skin picking, trichotillomania,
kleptomania, pathologic gambling, and pyromania were added.
Pathologic nail biting and skin picking were operationalized as
impulse control disorders, as there is some empirical research to
suggest similar phenomenology (Arnold et al 1998; Wilhelm et
al 1999). The probe question for pathologic nail biting was
“Have you ever been unable to stop biting your nails?” That for
pathologic skin picking was “Did you ever pick at your skin, a
scab, or scar excessively?” To meet the operational criteria for
either condition, there had to be noticeable physical evidence of
the behaviors at some point. Additional criteria resembled those
of other impulse control disorders: 1) an increasing sense of
tension immediately before or when attempting to resist the
behavior; 2) pleasure, gratification, or relief when performing the
behavior; 3) the disturbance is not better accounted for by
another mental disorder and is not due to a general medical
condition; and 4) the disturbance causes clinically significant
distress or impairment in social, occupational, or other important
areas of functioning. The Family Informant Schedule and Crite-
ria (Mannuzza et al 1985) was adapted for interviewing collateral
informants; it did not include specific questions to assess
somatoform disorders, eating disorders, pathologic grooming
conditions, or other impulse control disorders. Therefore, for
those relatives who were not directly interviewed, data on these
disorders are reported as “missing” in table footnotes. The
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Leyton Obsessional Inventory (Cooper 1970) was used as a
self-report measure of obsessional features. Children were eval-
uated using comparable age-appropriate instruments (the Kiddie-
Schedule for Affective Disorders and Schizophrenia [Orvaschel
and Puig-Antich 1987], Child Y-BOCS [Scahill et al 1997], and
Leyton Obsessional Inventory—Child version [Berg et al 1986]).
A diagnostic assignment form was completed for every subject;
this was designed to record all necessary DSM-IV (American
Psychiatric Association 1994) criteria for the relevant diagnoses.

The interrater reliability of the diagnostic procedure was
assessed in a subsample of 30 subjects, using taped interviews.
There was good agreement for diagnosis (k 5 0.81 for OCD and
k 5 1.0 for major depression), though few subjects in this
subsample met diagnostic criteria for spectrum disorders (k 5
1.0 for BDD, k 5 1.0 for hypochondriasis,k 5 0.78 for
pathologic nail biting, andk 5 0.65 for pathologic skin picking).
Since no subjects in this subsample met criteria for anorexia
nervosa, bulimia nervosa, trichotillomania, kleptomania, patho-
logic gambling, or pyromania,k was incalculable; however,
diagnostic agreement was perfect.

Case probands were included if they met definite DSM-IV
criteria for OCD, scored in excess of 15 on the Y-BOCS, and
were over the age of 18. Our protocol called for exclusion if
OCD occurred exclusively during a major depressive episode;
however, this was not so for any identified case. Both case and
control probands were excluded if diagnosed with schizophrenia,
dementia, mental retardation, Tourette’s disorder, or dementia to
reduce the heterogeneity of the sample. If no member of the
family other than the proband consented to participate, that
family was excluded.

All available diagnostic materials (clinical case summary,
evaluation by the clinical examiner, informant interview, medical
records, and audiotapes) were reviewed independently by two
expert psychiatrists. The diagnosticians were blind as to whether
the subject was a proband or a relative, or from a case or a control
family. All psychiatric diagnoses were made according to strict
DSM-IV criteria. If all the necessary criteria were met, a
“definite” diagnosis was given. If it seemed likely that the subject
had the diagnosis, but the diagnosticians could not be certain of
a given DSM-IV criterion, then the diagnosis was made at the
“probable” level. If the diagnosticians could not be sure of the
presence or absence of a given diagnosis, then the diagnosis was
recorded as “unknown.” If any necessary criterion was absent,
the diagnosis was considered “not present.”

Analysis
Subjects with unknown diagnoses were excluded from analyses
and are reported as having missing data in table footnotes. Those
with probable and definite diagnoses were considered together as
“present.”

Disorders were also grouped together as “either somatoform
disorder” (BDD or hypochondriasis), “any eating disorder”
(anorexia nervosa, bulimia nervosa, or eating disorder not oth-
erwise specified), “any grooming disorder” (pathologic nail
biting, pathologic skin picking, trichotillomania, or grooming
impulse control disorder not otherwise specified), “any other
impulse control disorder” (kleptomania, pathologic gambling,

pyromania, intermittent explosive disorder, or other impulse
control disorder not otherwise specified), and “any spectrum
disorder” (which included all of the above). There were three
subjects with eating disorder not otherwise specified; all of these
subjects engaged in binge eating without purging behavior. There
was one subject with an impulse disorder not otherwise specified
that was judged to be a grooming behavior; this subject bit her lip
excessively. There was one subject with intermittent explosive
disorder and one who engaged in compulsive buying behavior;
the latter was diagnosed with impulse control disorder not
otherwise specified and included in the “any other impulse
control disorder” group.

Lifetime prevalences of spectrum conditions in case and
control probands were compared usingx2 and Fisher’s exact
tests, as necessary. The same tests were used to compare
distributions of these conditions in case and control first-degree
relatives, and to determine if proband diagnoses of these disor-
ders were associated with the same disorders in their first-degree
relatives. Odds ratios for specific disorders in first-degree rela-
tives of case versus control probands were computed using
logistic regression with generalized estimating equations, which
accounts for within-family correlations among relatives (Liang
and Pulver 1996). Potential confounding factors—age of relative
(continuous variable), gender of relative, and type of interview
(direct versus informant only)—were controlled by including
terms for these variables in the regression models. In additional
models, proband diagnoses of the same spectrum conditions were
also included to control for the effect of independent transmis-
sion of these conditions.

Results

The lifetime prevalences of probable or definite spectrum
conditions in case and control probands are shown in
Table 1. All of the conditions occurred more often in case
probands, except for pathologic gambling and pyromania
(none of the probands had either disorder). Prevalences of
BDD, hypochondriasis, pathologic skin picking, either
somatoform disorder, any eating disorder, any grooming
disorder, and any spectrum disorder were significantly
greater in case probands. There was a trend for a higher
prevalence of pathologic nail biting in case probands.
There were no substantial differences in these relation-
ships in males and females, except in the case of patho-
logic nail biting; male case probands had a higher preva-
lence than control probands, whereas female case and
control probands had similar prevalences.

The lifetime prevalences of probable or definite spec-
trum conditions in case and control first-degree relatives
are shown in Table 2. All of the disorders were more
common in case relatives, with the exception of klepto-
mania. Prevalences of BDD, either somatoform disorder,
any grooming disorder, and any spectrum condition were
significantly higher in case relatives. The patterns were
similar in males and females, though there were no male
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relatives with anorexia nervosa, bulimia nervosa, tricho-
tillomania, or pathologic gambling.

The lifetime prevalence of probable or definite spec-

trum conditions in first-degree relatives, by proband diag-
nosis, are shown in Table 3. Pathologic nail biting oc-
curred significantly more often in relatives in which

Table 1. Lifetime Prevalence of Probable or Definite “Spectrum” Conditions in Case (Obsessive–Compulsive Disorder) and
Control Probands

Male Female Total

Case
(n 5 38)

Control
(n 5 29)

Case
(n 5 42)

Control
(n 5 44)

Case
(n 5 80)

Control
(n 5 73)

n % n % p n % n % p n % n % p

Body dysmorphic disorder 7 19 1 3 t 5 13 1 2 t 12 16 2 3 b

Hypochondriasis 2 5 0 0 10 24 0 0 e 12 15 0 0 d

Anorexia nervosa 2 6 0 0 5 12 2 4 7 9 2 3
Bulimia nervosa 0 0 0 0 3 8 1 2 3 4 1 1
Pathologic nail biting 11 30 2 7 a 8 20 8 19 19 25 10 14 t
Pathologic skin picking 7 20 0 0 b 11 28 4 9 a 18 24 4 6 c

Trichotillomania 2 6 1 4 1 2 0 0 3 4 1 1
Kleptomania 1 3 0 0 1 2 0 0 2 3 0 0
Pathologic gambling 0 0 0 0 0 0 0 0 0 0 0 0
Pyromania 0 0 0 0 0 0 0 0 0 0 0 0
Either somatoform disorder 7 19 1 3 t 10 25 1 2 c 17 22 2 3 e

Any eating disorder 2 6 0 0 8 20 3 7 t 10 14 3 4 a

Any “grooming” disorder 15 42 3 11 b 16 41 9 21 a 31 41 12 17 d

Any other ICD 1 3 0 0 1 2 0 0 2 3 0 0
Any “spectrum” disorder 19 53 4 14 d 25 61 11 26 d 44 57 15 21 e

There were between 1 and 8 subjects with missing data in these analyses. ICD, impulse control disorder; t, trend (p # .10).
ap # .05 (case vs. control probands).
bp # .01 (case vs. control probands).
cp # .005 (case vs. control probands).
dp # .001 (case vs. control probands).
ep # .0005 (case vs. control probands).

Table 2. Lifetime Prevalence of Probable or Definite “Spectrum” Conditions in First-Degree Relatives of Case
(Obsessive–Compulsive Disorder) and Control Probands

Male Female Total

Case
(n 5178)

Control
(n 5 135)

Case
(n 5 165)

Control
(n 5 165)

Case
(n 5 343)

Control
(n 5 300)

n % n % p n % n % p n % n % p

Body dysmorphic disorder 3 3 1 1 7 6 1 1 a 10 4 2 1 b

Hypochondriasis 3 3 0 0 3 3 3 2 6 3 3 1
Anorexia nervosa 0 0 0 0 3 3 2 1 3 1 2 1
Bulimia nervosa 0 0 0 0 3 2 2 1 3 1 2 1
Pathologic nail biting 9 8 4 4 15 13 16 12 24 11 20 9
Pathologic skin picking 8 8 2 2 8 7 7 5 16 7 9 4
Trichotillomania 0 0 0 0 2 2 0 0 2 1 0 0
Kleptomania 0 0 1 1 1 1 1 1 1 0 2 1
Pathologic gambling 0 0 0 0 1 1 0 0 1 0 0 0
Pyromania 1 1 0 0 0 0 0 0 1 0 0 0
Either somatoform disorder 6 6 1 1 9 8 4 3 t 15 7 5 2 b

Any eating disorder 1 1 0 0 7 6 4 3 8 4 4 2
Any “grooming” disorder 14 13 5 5 t 24 20 19 14 38 17 24 10 a

Any other ICD 2 2 1 1 3 3 1 1 5 2 2 1
Any “spectrum” disorder 18 18 7 8 a 37 32 26 19 a 55 25 33 15 c

There were between 182 and 203 subjects with missing data in these analyses. ICD, impulse control disorder; t, trend (p #.10).
ap # .05 (case vs. control relatives).
bp # .01 (case vs. control relatives).
cp # .005 (case vs. control relatives).
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probands had the same diagnosis. There was a trend for the
same with BDD.

Two sets of logistic regression analyses, in which the
odds ratios for lifetime probable or definite spectrum
conditions were computed for case versus control first-
degree relatives, are shown in Table 4; results are shown
only for those models for which there were sufficient
numbers of subjects to produce stable estimates. In the

first set of models, results were adjusted for age, gender,
and interview type. In the second set, proband diagnoses
(in addition to OCD) were also included in the models.
Notably, the results in both sets of models were not
substantially different. The odds ratios for case relatives
versus control relatives were greater than 1.0 in all cases.
They were significantly greater than 1.0 for BDD, either
somatoform disorder, any grooming disorder, and any
spectrum disorder; there were similar trends for any eating
disorder.

Separate analyses were done in which only “definite”
diagnoses were considered “present,” while “probable”
diagnoses were considered “not present.” The pattern of
results was similar to that of the results presented above
(results not shown).

Discussion

This study replicates the high prevalences of some comor-
bid spectrum conditions in patients with OCD and pro-
vides additional information regarding familial relation-
ships. It shows that certain somatoform disorders
(especially BDD) and pathologic grooming conditions are
transmitted in families of patients with OCD.

The lifetime prevalences of BDD, anorexia nervosa, and
bulimia nervosa in patients with OCD were comparable to
previous studies (Rubenstein et al 1992; Simeon et al
1995). To our knowledge, this is the first study to report
lifetime prevalences of hypochondriasis (15%), pathologic
nail biting (25%), trichotillomania (4%), kleptomania
(3%), pathologic gambling (0%), or pyromania (0%) in
patients with OCD. Also, to our knowledge, this is the first
study to present lifetime prevalences of many of these
conditions in control subjects and relatives, who were not
selected for psychiatric treatment. Most of these condi-
tions appear relatively uncommon in control subjects and
their relatives, the exceptions being pathologic nail biting
(14% and 9%, respectively) and pathologic skin picking
(6% and 4%, respectively). The latter condition will be
discussed in more depth elsewhere (B. Cullen et al,
unpublished data, 2000).

Our results suggest that certain somatoform disorders
(especially BDD) and pathologic grooming behaviors are
transmitted in families of patients with OCD and can be
considered part of a familial OCD spectrum. Though most
of the other spectrum conditions appeared slightly more
common in case relatives than in control relatives, we
were unable to show significant differences between
groups in eating disorders (similar to Black et al 1994) or
impulse control disorders other than those involving
grooming behaviors. This does not rule out the possibility
of familial cotransmission of these disorders, but it does
suggest that these conditions are not prominent parts of the

Table 3. Lifetime Prevalence of Probable or Definite
“Spectrum” Conditions in First-Degree Relatives, by Proband
Diagnoses

Same proband diagnosis

Present Absent

n % n % p

Body dysmorphic disorder 3 8 9 2 t
Hypochondriasis 0 0 9 2
Anorexia nervosa 0 0 5 1
Bulimia nervosa 0 0 4 1
Pathologic nail biting 13 16 30 8 a

Pathologic skin picking 3 5 21 6
Trichotillomania 0 0 2 0
Kleptomania 0 0 3 1
Pathologic gambling — — 1 0
Pyromania — — 1 0
Either somatoform disorder 4 8 16 4
Any eating disorder 1 2 10 3
Any “grooming” disorder 22 18 39 12
Any other ICD 0 0 7 2
Any “spectrum” disorder 35 20 49 20

There were between 188 and 221 subjects with mising data in these analyses.
ICD, impulse control disorder; t, trend (p #.10).

ap # .05 (present vs. absent).

Table 4. Adjusted Odds Ratios for Lifetime Probable or
Definite “Spectrum” Conditions in First-Degree Relatives of
Case (Obsessive–Compulsive Disorder) vs. Control Probands

First seta case vs.
control relative

Second setb case vs.
control relative

OR 95% CI p OR 95% CI p

Body dysmorphic disorder 6.4 1.3–32 c 5.4 1.1–26 c

Pathologic nail biting 1.3 0.7–2.5 1.3 0.7–2.6
Pathologic skin picking 1.9 0.8–4.4 2.0 0.9–4.8 t
Either somatoform disorder 3.8 1.3–11 d 3.9 1.3–11 d

Any eating disorder 2.9 0.9–9.3 t 3.0 0.9–10 t
Any “grooming” disorder 1.8 1.0–3.2 1.8 1.0–3.4 c

Any other ICD 2.9 0.5–16 — —
Any “spectrum” disorder 2.2 1.3–3.8 e 2.7 1.4–5.2 e

Results for different disorders were generated in separate logistic regression
models, using generalized estimating equations. There were between 186 and 221
subjects with missing data in these analyses. OR, odds ratio; CI, confidence
interval; ICD, impulse control disorder; t, trend (p # .10).

aAdjusted for age, gender, and interview type (direct interview vs. informant only).
bAdjusted for age, gender, interview type, and proband diagnosis of the same

disorder.
cp # .05.
dp # .01.
ep # .005.
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familial OCD spectrum, despite phenomenological and
other similarities. Indeed, other psychiatric conditions,
such as generalized anxiety disorder, appear more substan-
tially related to the familial OCD spectrum than many
obsessive–compulsive spectrum conditions, in terms of
association strength and, particularly, the number of af-
fected family members (Black et al 1995; Nestadt et al
2000). The evidence for familial cotransmission of certain
impulse control disorders (i.e., kleptomania, pathologic
gambling, and pyromania) was particularly weak. Interest-
ingly, these disorders are thought to fall near the impulsive
end of a “compulsive–impulsive” dimension, whereas
those disorders most strongly familially related to OCD
are thought to fall nearer the compulsive end (Hollander
1993). Such information may be of value in determining
phenotypic definitions for genetic research.

The strength of this study is its rigorous, blinded,
controlled methodology; however, some limitations are
evident. First, only probands with OCD were identified,
limiting comparisons between relatives of probands with
other conditions. Second, despite direct questioning of all
probands and most relatives about symptoms, subjects
with some of the conditions studied here may have
attempted to minimize or conceal their symptoms. Provid-
ing that case and control relatives were not differentially
misclassified on this basis, this would reduce the apparent
strength of familial associations. Third, the power to detect
differences between case and control relatives was limited
by low prevalences of many of the conditions of interest.
Nevertheless, our results provide a basis for determining
which obsessive–compulsive spectrum conditions are sub-
stantial parts of the familial OCD spectrum.

In conclusion, certain somatoform disorders (especially
BDD) and pathologic grooming behaviors are part of the
familial OCD spectrum. Though other spectrum condi-
tions are similar to OCD in other ways, they do not appear
to be important parts of the familial spectrum.
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