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Abstract
Background—It has been suggested that attention-deficit hyperactivity disorder (ADHD) and
obsessive-compulsive disorder (OCD), both neurodevelopmental disorders with onset in
childhood, are highly comorbid, but previous studies examining ADHD and OCD comorbidity
have been quite variable, partly because of inconsistency in excluding individuals with tic
disorders. Similarly, ADHD has been postulated to be associated with hoarding, although this
potential relationship is largely methodologically unexplored. This study aimed to examine the
prevalence of ADHD among individuals with childhood-onset OCD but without comorbid tic
disorders, as well as to examine the relationship between clinically significant hoarding behaviors
(hoarding) and ADHD.

Method—ADHD prevalence rates and the relationship between ADHD and hoarding were
examined in 155 OCD-affected individuals (114 probands and 41 relatives, age range 4–82 years)
recruited for genetic studies and compared to pooled prevalence rates derived from previously
published studies.

Results—11.8% met criteria for definite ADHD, while an additional 8.6% had probable or
definite ADHD (total=20.4%). 41.9% of participants with ADHD also had hoarding, compared to
29.2% of participants without ADHD. Hoarding was the only demographic or clinical variable
independently associated with ADHD (odds ratio=9.54, p<0.0001).

Conclusion—ADHD rates were elevated in this sample of individuals with childhood-onset
OCD compared to the general population rate of ADHD, and there was a strong association
between ADHD and clinically significant hoarding behavior. This association is consistent with
recent studies suggesting that individuals with hoarding may exhibit substantial executive
functioning impairments and/or abnormalities, including attentional problems.
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INTRODUCTION
Obsessive-compulsive disorder (OCD) is a neurodevelopmental disorder affecting about 2%
of the population whose symptoms frequently begin in childhood, although a formal
diagnosis is often not made until adulthood1. OCD is highly comorbid with many
psychiatric disorders, including other anxiety, depressive, and tic disorders2–4. However, its
co-occurrence with attention-deficit hyperactivity disorder (ADHD), another common
childhood-onset neurodevelopmental disorder that occurs in approximately 5% of the
population, is less well understood5. This relationship is of interest for several reasons: 1)
both can present with symptoms of inattention and distraction, and differentiating between
primary attentional symptoms and attentional symptoms secondary to a core anxiety
disorder is important for prognosis and treatment6, 2) OCD and ADHD are highly comorbid
with Tourette Syndrome (TS)6, each occurring in up to 50% of individuals with TS,
suggesting that these three disorders may be etiologically related7–9, and 3) family studies
suggest that OCD and ADHD may co-segregate in families10–11. Additionally, both ADHD
and OCD are often missed or under-diagnosed, particularly during latency and early
adolescence. Elucidating the relationship between these disorders will aid in appropriate
diagnosis and treatment of these childhood-onset disorders, and will also advance our
understanding their etiologies.

Reported prevalence rates of ADHD among individuals with OCD have varied widely,
ranging from 0% to 51%12–13. These discrepancies are likely due to study variation in
method of data acquisition, sample size, age of participants, recruitment sources, and
inclusion/exclusion criteria. For example, Jaisoorya et al. examined only individuals with
adult-onset OCD (mean age at interview of 23 years), likely artificially reducing the rates of
ADHD in their sample (0%) due to recall bias and waning ADHD symptoms in adolescence
and early adulthood. In contrast, Geller et al. sampled from a pediatric OCD referral clinic,
where approximately half of the participants were under 12 years of age; in this case, the
tertiary care referral source may have led to higher rates of ADHD (51%) than would be
seen in other samples. In addition to differences in the age of the study sample, the presence
of other comorbid disorders, in particular tic disorders, may impact reported ADHD rates in
OCD samples. As noted, both OCD and ADHD are highly comorbid with TS, a tic disorder
that onsets in early childhood and has a prevalence of 0.5 to 1%9,14. While some of the early
studies of OCD/ADHD comorbidity excluded TS and other tic disorders, many of the more
recent studies (those that found higher rates of ADHD) did not (Table 1).

Further, although the relationship between tics, OCD, and ADHD has been relatively well
studied, the relationship between another syndrome that frequently overlaps with OCD, and
has been postulated to be highly comorbid with ADHD, clinically significant hoarding
behavior (hoarding), has been comparatively under-examined15. Clinically significant
hoarding is defined as the excessive acquisition of and unwillingness/inability to discard
seemingly worthless items as they accumulate, leading to distress or impairment, including
the inability to use work or living spaces for the purposes for which they were intended16–
19. Hoarding behaviors occur in a number of psychiatric disorders, including OCD, where
prevalence estimates range from 18–40%20.

Recent research suggests that problems with executive functioning commonly seen in
ADHD may also occur in both OCD and non-OCD associated hoarding, including
indecisiveness, disorganization, procrastination, slowness in completing tasks, actual or
perceived alterations in memory, and difficulty with concentration and attention15,18,21–27.
However, only three studies to date have directly or indirectly examined the relationship
between hoarding (ascertained without regard to OCD status) and ADHD (Table 2)15,22,28.
In the Hartl et al.15 study, hoarders reported higher rates of both inattentive and hyperactive
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ADHD symptoms and had higher rates of cognitive functioning deficits compared to non-
hoarders. Although not directly assessing ADHD, Grisham et al22 also found that hoarders
had more difficulty with sustained attention and increased impulsivity even when controlling
for other clinically significant OCD symptoms, depression, and schizotypal symptoms,
further suggesting an increased comorbidity between hoarding and ADHD22.

In contrast, Storch et al.28 found no difference in the rates of ADHD for hoarding compared
to non-hoarding participants aged 7–17 with OCD28. However, given that the age of onset
for hoarding symptoms is around 13, with symptoms progressing in severity over time29–30,
and the high rates of ADHD in the sample (29% for hoarders vs. 24% for non-hoarders), it is
possible that the rate of individuals who would develop hoarding, and thus the relationship
between hoarding and ADHD, was artificially low28.

Given the variation in reported prevalence rates of ADHD in the context of OCD, the
relative lack of studies excluding comorbid tic disorders, and the potential relationship
between hoarding and ADHD, the aim of this study was to examine the prevalence of DSM-
IV ADHD as well as attentional symptoms in a sample of OCD participants with childhood
onset of symptoms and without comorbid tic disorders, as well as to examine the
relationship between hoarding and ADHD. We hypothesized that ADHD rates would be
elevated in OCD without tics over that in the general population, but would be lower than
seen in OCD with tics, and that individuals with hoarding would have more DSM-IV ADHD
symptoms than individuals without hoarding.

MATERIALS and METHODS
Participants

The study sample consisted of 155 OCD-affected individuals identified as a part of ongoing
genetic studies of childhood-onset OCD (onset of symptoms before age 18) in the United
States (n=132) and Costa Rica (n=23), including 114 OCD-affected probands and 41 OCD-
affected relatives (29 first degree, 6 second degree, and 6 third degree or greater). OCD-
affected probands were recruited into the genetic study via clinician referrals or through a
recruitment table at the annual Obsessive-Compulsive Foundation meeting. OCD-affected
relatives were recruited via probands. Exclusion criteria included history of TS, pervasive
developmental disorders, bipolar disorder type 1, or a primary psychotic disorder. Relatives
were included if they met DSM-IV criteria for OCD and did not have a tic disorder. The
study was approved by the Institutional Review Boards of the University of California, San
Francisco, the University of California, San Diego, and the Hospital Nacional de Niños in
San José, Costa Rica. Informed consent (and assent for participants under age 13) was
obtained for all participants.

Clinical Assessments
Diagnostic assessment instruments included the Yale-Brown Obsessive Compulsive Scale
(YBOCS), the Leyton Obsessional Inventory - Childhood Version (LOI-CV), the Diagnostic
Instrument for Genetic Studies (DIGS) or the Structured Clinical Interview for DSM-IV -
Non-patient (SCID-NP) for adults, the Kiddie Schedule for Affective Disorders and
Schizophrenia (K-SADS) for participants under age 18, the Conner's Adult ADHD Rating
Scale Self-report Long Version (CAARS-S:L) for adults, the SNAP-IV Parent Rating Scale
for participants under 18, and a semi-structured interview that assessed time course and
impact of symptoms, presence of tics, treatment, developmental and medical history.
Hoarding behaviors were identified using the YBOCS questions assessing the presence of
hoarding obsessions and compulsions. The extent, type, and functional impact of hoarding
behaviors were further assessed using a detailed semi-structured clinical interview.
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Assessments were conducted by psychiatrists or psychologists specializing in OCD and
trained in the research instruments (CAM, AA, HG).

Diagnostic Criteria
All diagnoses were made via a blinded best estimate/consensus process using all available
clinical data31. Two ADHD classifications were examined: definite and probable ADHD.
Participants were given a diagnosis of definite ADHD if they met full DSM-IV criteria.
Participants were given a diagnosis of probable ADHD if they met all DSM-IV criteria but
either 1) impairment was present, but could only be confirmed in one setting, or 2)
impairment in two or more arenas was documented but age of symptom onset was unknown.
These diagnoses were considered separately and jointly in the statistical analyses. As with
ADHD, we examined two hoarding classifications: probable and definite. Participants were
given a diagnosis of definite hoarding according to the definition proposed by Frost and
Hartl (1996)32. Participants were given a diagnosis of probable hoarding if hoarding
behaviors were present, and appeared upon interview to be substantial, but best estimators
were unable to clearly establish impairment or distress. All other diagnoses, including OCD,
were made according to DSM-IV criteria.

Statistical Analyses
Statistical analyses were done using STATA 11.0. We first examined the average prevalence
of ADHD in OCD samples reported in the literature, initially in all published samples
pooled, and then in those where tic disorders were excluded and those where tic disorders
were not excluded separately. We then examined the rate of ADHD in our sample, and the
association between ADHD and various clinical and demographic variables using chi square
tests (for categorical variables) or t-tests (for continuous variables). Reported p-values are
not corrected for multiple testing. Generalized estimating equations analyses were used to
assess the association between ADHD and clinical variables of interest identified in the
univariate analyses, controlling for demographic variables such as gender and age.

RESULTS
Table 3 provides the demographic and psychiatric characteristics of the sample. Sixty-four
percent of participants were female. Participants had moderately severe OCD, on average
(mean YBOCS total severity score = 25), and an early age of onset of symptoms (mean =
8.9 years). 21.4% of participants met criteria for definite hoarding, and an additional 11.1%
met criteria for probable hoarding. The mean age of onset of hoarding symptoms was 13.4
years (SD=7.3). On average, relatives were older than were probands, more likely to be
women, and less severely affected (Table 3). There were no significant differences between
relatives and probands in age of OCD symptom onset, frequency of hoarding, or age of
onset of hoarding symptoms. There were no differences between Costa Rican and US
participants in hoarding rates. US participants were more likely to be female and had greater
YBOCS severity scores (Table 4).

Comorbid psychiatric diagnoses
Of those participants for whom comorbidity data were available (N=124), depressive
disorders were the most common (65.9%), followed by comorbid anxiety disorders (40.4%).
19.4% of the sample had no additional comorbidities (not including ADHD or hoarding),
37.1% had one additional comorbid psychiatric diagnosis, 25.8% had two, and 17.7% had
greater than two. Probands and relatives did not differ significantly on rates of specific
psychiatric comorbidities, except for depressive disorders. OCD-affected relatives had
significantly fewer depressive disorders than probands (47.2% vs. 73.6%, X2=7.86,
p=0.005). US participants were more likely to have substance abuse/dependence than Costa
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Rican participants; they did not differ in rates of any other psychiatric diagnoses. Number of
comorbid psychiatric diagnoses did not differ between probands and relatives or between
US and Costa Rican participants.

ADHD diagnoses in the current sample
11.8% of our sample met criteria for definite ADHD, and 8.6% met criteria for probable
ADHD (total definite or probable ADHD = 20.4%). An additional 13.6% met symptom
criteria for ADHD (primarily the inattentive subtype) but did not meet impairment or age of
onset criteria. 50% had ADHD combined subtype, 33% had ADHD inattentive subtype, and
17% had ADHD hyperactive/impulsive subtype. The mean age of ADHD symptom onset
was 4.3 years (SD=1.9). Probands had higher rates of ADHD diagnoses than relatives
(24.6% vs. 9.5%, X2=4.22, p=0.04). There were no differences between probands and
relatives for prevalence of ADHD subtypes, mean number of symptoms, or age of onset
(Table 3). There were no differences between Costa Rican and US participants in ADHD
rates overall, although as age of onset data were not available for the Costa Rican
participants, those who met the other criteria were given diagnoses of probable ADHD.

Prevalence of ADHD in OCD from previously published samples
Here we report the pooled prevalence of ADHD as derived from previously published
studies and compare these rates to the ADHD rate of 11.8% found in our studies (Z score
and corresponding p value). The mean ADHD prevalence rate for the previously published
studies listed in Table 1 was 24.1% (11 studies, N (total number of participants)=955)
(Z=3.223, p=0.001). For studies where tics were not excluded or were unknown (9 studies,
N=864) the ADHD prevalence rate was 25.7% (Z=4.869, p<0.0001), whereas for studies
where tics were excluded (2 studies, N=91) it was 9.9% (Z=0.269, p=0.79). When our
sample was included (13 studies, N=1092), the pooled prevalence of ADHD in OCD
participants overall was 22.3%, and the prevalence of ADHD in OCD participants without
tics (3 studies, N= 246) was 11.0%.

Relationship between ADHD and comorbid psychiatric diagnoses
We next examined the relationships between ADHD and other psychiatric comorbid
diagnoses, including hoarding, in the full sample and in probands and relatives separately
(Table 3). Definite hoarding was the only comorbidity that was significantly associated with
ADHD diagnoses, both in the full sample and in the proband sample; the association was not
significant in the relatives. Of participants with ADHD, 42% met criteria for definite or
probable hoarding. Examined in reverse, we found that 39.4% of OCD with hoarding met
ADHD symptom criteria, while 21.9% met full DSM-IV ADHD criteria, and 34.4% met
criteria for either definite or probable ADHD, compared to 17.5% of OCD-affected
individuals without hoarding. Compared to non-hoarders, hoarders had more inattentive
symptoms (mean of 4.3 symptoms vs. 3.1 symptoms, t=−2.2431, p=0.0263). There were no
differences in the rates of hyperactive/impulsive symptoms between hoarders and non-
hoarders (mean of 2.9 symptoms for each group).

We then examined the association between hoarding and ADHD, controlling for proband vs.
relative status, sample (US vs. Costa Rican), age, gender, depression, and OCD severity
(Table 5). The overall model was significant at p=0.013 (X2=17.84); the only variable that
was independently associated with ADHD was definite hoarding, with an odds ratio of 9.5
(95% CI=2.94–30.93) for hoarders vs. non-hoarders (p<0.001).
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DISCUSSION
This study examined the prevalence of ADHD among individuals with childhood-onset
OCD and its relation to clinical and demographic characteristics, with a particular focus on
the relationship between ADHD and hoarding. It is the largest study to date in a sample of
OCD-affected individuals without comorbid tic disorders. Our data suggest that ADHD
symptoms are quite prominent among OCD-affected individuals, and that the rate of full
syndrome ADHD as defined by the DSM-IV may also be elevated. We found, as
hypothesized, that the rate of definite ADHD in our sample (11.8%) was significantly higher
than the childhood ADHD rate in the general population (5%) (Z=2.83, p=.005).
Additionally, the rate of ADHD in our sample was lower than the pooled prevalence rates
derived from the available previously published studies of ADHD in OCD (24%) and
consistent with the pooled prevalence rate of ADHD derived from previously published
studies of non-tic related OCD samples only (9.9%).

Because of the high proportion of adults in our sample, leading to a potential underestimate
of ADHD prevalence in our sample due to recall bias, and the lack of age of onset
information for the Costa Rican participants, we also examined probable ADHD. When
definite and probable ADHD were considered jointly, the prevalence rate increased to 20%.
The proportion of individuals who met symptom criteria but did not meet diagnostic criteria
for definite or probable ADHD was also high, at 13.6%. The vast majority of this group
reported primarily inattentive symptoms.

We found, as hypothesized, that the rates of hoarding were higher in OCD-affected
individuals who also had ADHD than in those who did not. In fact, the risk of ADHD was
almost ten times higher in individuals with hoarding than in those without, and was the only
independent predictor of ADHD in our study.

The strong association between ADHD and hoarding is consistent with recent studies
suggesting that hoarders may have impairments in several areas of executive function,
including attention, concentration, and organization22, preferring rather cognitive strategies
that emphasize excessive attention to detail colored by indecision33. What is not well
understood is whether these problems are secondary to the hoarding syndrome, and thus are
not truly representative of ADHD, or whether ADHD is indeed highly comorbid with
hoarding, and perhaps arising from similar or overlapping etiologies. Our study provides
support for the overlapping etiologies hypothesis: we found a substantially higher
prevalence of individuals with hoarding in our sample who met full criteria for ADHD (that
is, had an early age of onset and clear impairment) than in individuals without hoarding. The
mean age of onset for hoarding symptoms was 14, while the mean age of onset for ADHD
symptoms was 4, providing further evidence that the attentional symptoms are not merely
secondary to hoarding. However, we also found elevated rates of ADHD symptoms that did
not meet full DSM-IV criteria in hoarders compared to non-hoarders. We are unable to
determine, in the context of this study, whether these individuals have attentional problems
secondary to hoarding or whether they in fact also have ADHD comorbid with their OCD
and hoarding; additional studies, such as segregation or twin studies, would be needed to
more fully resolve this question.

It is interesting to note that the most prominent subtype of ADHD seen in hoarding was the
inattentive subtype, and that hoarders had significantly higher rates of inattentive symptoms,
but no differences in rates of hyperactive/impulsive symptoms. This finding is also
consistent with the types of executive dysfunction previously reported in non-OCD
hoarders, who as a group, although disorganized, are not impulsive, but rather have the
opposite problem of excessive fear of making an error32.
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There are a few limitations to this study. Although the sample size is larger than for other
studies examining non-tic related OCD2–3, it is still relatively small, and may have resulted
in an imprecise estimate of ADHD prevalence. We also had relatively fewer male
participants in the study, which could be confounding due to the increased prevalence of
ADHD in males compared with females. However, this is likely to lead to an under-
estimate, rather than an over-estimate of the prevalence of ADHD in our sample. These
problems are mitigated somewhat by the pooled prevalence rate of ADHD derived from
previously reported samples, which is quite consistent to our reported rates. Similarly, the
majority of our participants were adults, and ADHD diagnoses were therefore retrospective,
potentially producing artificially low estimates of ADHD as a result of recall bias. We have
attempted to mitigate this problem by also reporting rates of probable or definite ADHD,
with the idea that adults who had ADHD as children may remember the symptoms but not
adequately be able to recall or assess age of onset or degree of impairment. Finally, our
hoarding sample consists only of = individuals with comorbid OCD and therefore, the
ADHD association with hoarding that we identified cannot be generalized to the hoarding
population as a whole. However, these results are consistent with the previous studies that
found elevated rates of attentional deficits in hoarding samples recruited without regard to
OCD diagnosis15,22.

CONCLUSION
In summary, we found elevated rates of ADHD in our sample of non-tic related OCD-
affected individuals, and further, an association between ADHD and hoarding symptoms in
this sample. Not only are these findings clinically relevant, as the presence of comorbid
ADHD may affect treatment choices for individuals with OCD and/or hoarding, but they are
also etiologically relevant. Recent studies have suggested that co-occurring ADHD and
OCD may actually be a distinct familial subtype, with OCD and ADHD co-segregating in
some families10–11. Although we are unable to further investigate this hypothesis in our
sample, our data do suggest that if this is the case, hoarding symptoms may also be
prominent in these families, and may mediate much (although likely not all) of the
relationship between ADHD and OCD. The co-segregation of OCD, ADHD, and hoarding
bears further examination in family and twin samples.
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Table 4

Psychiatric Comorbidity in ADHD vs. non-ADHD Affected OCD Participants

ADHD non-ADHD Full Sample Probands Only

X2 / p Fisher's p

Probable or Definite Hoarding 41.9% 29.2% 1.8524 / 0.174 0.092

Definite Hoarding 35.5% 17.5% 4.7708 / 0.029* 0.013*

Anxiety Disorders 45% 39.6% 0.2013 / 0.654 0.590

Depressive Disorders 69.6% 67% 0.1076 / 0.743 1.000

Bipolar Disorders 4.8% 8.6% 0.3475 / 0.556 1.000

Eating Disorders 10% 13.6% 0.1910 / 0.662 0.676

Substance Abuse/Dependence 35% 26.4% 0.5910 / 0.442 0.567

*
p<0.05
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Table 6

Generalized Equations Estimate ADHD in OCD-affected individuals.

Odds ratio (95% CI) SE Z P

Gender 0.48 (0.16 – 1.47) 0.28 −1.28 0.20

Age 0.98 (0.94 – 1.01) 0.02 −1.30 0.20

Total YBOCS severity 1.02 (0.95 – 1.10) 0.04 0.57 0.57

Proband Status 1.55 (0.37 – 6.56) 1.14 0.60 0.55

Definite Hoarding 9.54 (2.94 – 30.93) 5.72 3.76 0.00

Depressive Disorder 0.57 (0.18 – 1.84) 0.34 −0.93 0.35

Costa Rican 0.45 (0.07 – 2.82) 0.42 −0.85 0.39

X2=17.84, p=0.0127
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