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Abstract
Background—Half of pediatric-onset OCD cases remit by adulthood. Studies have
demonstrated that initial response to pharmacotherapy, age of onset, prominent hoarding
symptoms, and the presence of comorbid tic disorders are associated with long-term outcome. Our
goal was to examine the association between childhood performance on neuropsychological
testing and persistence of OCD into adulthood.

Methods—Twenty-four children with OCD were followed for an average of 7.5 years into early
adulthood. Neuropsychological performance in childhood (<16 years) was measured. The battery
included the Wechsler Intelligence Scale for Children (WISC-III), the Purdue pegboard test, the
Rey-Osterreith Complex Figure Task (RCFT) and the Beery-Buktenica test of Visual Motor
Integration (VMI). We hypothesized that deficits in fine-motor skills, visuospatial skills, and
nonverbal memory as well as overall intelligence would be associated with adulthood outcome.
We used a Cox Proportional Hazard model of survival analysis in which time to remission of
OCD symptoms was the main outcome variable.

Results—Poor childhood performance on the Purdue pegboard task and the block design
subscale of WISC-III was associated with persistence of OCD symptoms into adulthood. IQ, VMI,
and nonverbal memory performance did not predict significantly the persistence of OCD.

Conclusions—These results suggest that visuospatial and fine-motor skill deficits are predictive
of poor long-term outcome in pediatric-onset OCD. Future longitudinal studies are needed to chart
the course of these deficits relative to the course of symptoms in OCD and to determine whether
the association of these neuropsychiatric deficits with long-term outcome is specific to pediatric-
onset OCD or generalizes to other psychiatric disorders.
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Introduction
Obsessive-compulsive disorder (OCD) is a psychiatric disorder characterized by obsessions
that are recurrent thoughts, images, and impulses that are experienced as intrusive and
unwanted, and compulsions, which are mental or physical rituals designed to relieve anxiety
associated with obsessions(DSM-IV-TR, 2000). Many cases of OCD arise during childhood
(Zohar, 1999). A meta-analysis of previous long-term outcome studies (greater than 1 year
duration) in pediatric-onset OCD suggested that as many as 40% to 59% of cases remit with
proper treatment (Stewart et al., 2004). We recently reported that the presence of comorbid
tic symptoms in children with OCD was associated with remission of OCD symptoms. We
also reported that the presence of prominent hoarding symptoms is associated with the
persistence of OCD symptoms into adulthood (Bloch et al., 2009). Other studies have also
reported that poor initial response to pharmacotherapy, a history of inpatient treatment for
OCD, a family history of psychiatric illness, and an earlier age of onset of OCD, are
associated with poor long-term outcome (Leonard et al., 1993, Stewart et al., 2004).

Although several studies have assessed whether clinical measures predict long-term
outcome in pediatric-onset OCD, none, to our knowledge, have examined childhood
neuropsychological test performance as a predictor of adulthood outcome. Cross-sectional
studies have demonstrated significant deficits in visuospatial skills, nonverbal memory, and
executive functioning tasks, such as response inhibition and set-shifting in adults with OCD
compared to unaffected controls (Menzies et al., 2008, Chamberlain et al., 2006, Bohne et
al., 2005, Anderson and Savage, 2004, Mataix-Cols et al., 2003, Savage et al., 1999,
Simpson et al., 2006, Greisberg and McKay, 2003). One study comparing 35 children with
OCD compared to age and gender matched controls demonstrated deficits in visuospatial
skills, set-shifting and velocity taks in children with OCD (Andres et al., 2007) . However,
many other studies have failed to demonstrate differences in neuropsychological testing
between children with OCD and unaffected controls (Behar et al., 1984, Beers et al., 1999,
Chang et al., 2007). Small sample sizes, inadequate accounting for comorbid illnesses and
the heterogeneity in sympotom presentation of OCD may contribnte to the discrepant
findings of previous studies (Flessner et al., 2010).

A recent study examined neuropsychological testing as a moderator of treatment effects
(either Cognitive Behavior Therapy (CBT), sertraline or combination) in the Pediatric OCD
Treatment Study (Flessner et al., 2010). This study demonstrated that poor performance on
Rey-Osterreith Complex Figure Task (RCFT) long-term recall was associated with poor
treatment response (especially to the CBT condition) over the 12-week study (Flessner et al.,
2010). Another study has failed to demonstrate an association between pretreatment
neurological soft sign and motor coordination measures and response to treatment with CBT
(Bolton et al., 2000).

Few studies have similarly examined the association between childhood neuropsychological
performance and long-term outcome in children with OCD. In a cohort of children with
Tourette syndrome, who are at high risk of developing OCD, we previously demonstrated
that higher childhood IQ was associated with the severity of OCD symptoms in early
adulthood (Bloch et al., 2006a). A recent study examined premorbid childhood
neuropsychological testing performance in OCD cases, subsequently diagnosed in
adulthood, and controls who never developed psychiatric illness. This latter study found that
adults with OCD had significantly worse premorbid performance in childhood on tasks
measuring visuospatial skill, nonverbal memory, and fine-motor skill, but did not differ on
overall IQ (Grisham et al., 2009). Adults with OCD had significantly worse childhood
performance on the RCFT copying and delayed recall, grooved pegboard and the perceptual
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organization factor of the WISC-R (Grisham et al., 2009). This study suggests these
neuropsychological deficits are trait-related deficits of OCD. However, the findings of this
study were exploratory in nature and require replication. Furthermore, neither of these two
studies examined neuropsychological findings that are associated with persistence of OCD
symptoms in children who already have the disorder (Bloch et al., 2006a, Grisham et al.,
2009). .

The goal of our current study is to determine whether childhood neuropsychological deficits
predict adulthood outcome in children with OCD. We hypothesized that childhood deficits
in (1) fine-motor skills (measured by bimanual Purdue Pegboard performance), (2)
visuospatial skills (measured by the Block-Design task of Wechsler Intelligence Scale for
Children-III (WISC-III), (3) nonverbal memory (measured by delayed recall on the RCFT),
and (4) higher overall IQ, would be associated with the persistence of OCD into adulthood.

Patients and Methods
Subjects

All participants were initially recruited through the Yale TS/OCD Clinic from 1993-1998.
Eligible participants were required to (1) have a primary diagnosis of OCD, (2) participate in
neuropsychological testing prior to 16 years of age and (3) were older than 16 years at the
time of the potential follow-up interview. Adulthood follow-up interviews took place on
average 7.5 years after initial childhood evaluation. Exclusionary criteria for receiving a
childhood neuropsychological testing included: a history of seizure, head trauma with loss of
consciousness, ongoing or past substance abuse, or an IQ lower than 80. Parental written
informed consent and subject assent were performed at childhood baseline assessment and
subject informed consent at follow-up. Compensation for participation was provided at both
time points under the guidelines of the Human Investigations Committee.

From an eligible sample of 32 subjects who received focused neuropsychological testing
during childhood, 24 (75%) elected to participate in adulthood follow-up interviews.
Reasons for nonparticipation included subject refusal to participate in a follow-up interview
(n = 1) or inability to locate subjects (n = 7). Demographic data, as assessed at childhood
baseline, did not differ significantly between eligible participants and non-participants
(Table 1).There were an additional 20 subjects who participated in the adulthood follow-up
assessments who did not receive childhood neuropsychological testing. Participants in
childhood neurpsychological testing had significantly higher rates of comorbid tic disorders
at childhood assessment than non-participants. There was an additional 8 subjects who did
not participate in the follow-up sample who also did not receive childhood
neuropsychological testing in childhood.

Interview Procedure at Childhood Baseline Assessment
Childhood baseline assessment occurred prior to age 16 years and included current and
worst-ever measures, using the Children's Yale-Brown Obsessive Compulsive Scale (CY-
BOCS) and theYale Global Tic Severity Scale (YGTSS) (Leckman et al., 1989, Scahill et
al., 1997). The Schedule for Tourette and Other Behavioral Syndromes was used to survey
other comorbid psychiatric illnesses (Pauls et al., 1995). Neuropsychiatric diagnoses were
established through a best-estimate consensus procedure performed by two child
psychiatrists following a review of all available data (Leckman et al., 1982). Available
information typically included (1) a clinical interview performed by an attending physician
in the TS/OCD clinic and (2) a structured clinical interview performed by a trained research
assistant. Participants were then classified based on these diagnoses on their diagnosis status
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(yes/no) for Tourette's syndrome (TS), chronic tic disorder (CTD), and Attention-Deficit
Hyperactivity Disorder (ADHD) in addition to a diagnosis of OCD.

Neuropsychological Testing Procedure at Childhood Baseline
Focused neuropsychological testing was performed in a uniform battery over the course of
two sessions lasting, on average, two hours each. Intelligence testing was performed based
on four subscale tests in the Wechsler Intelligence Scale for Children-III (WISC-III).
(Wechsler, 1991) The Information and Similarity tests of the WISC-III were used to
measure verbal intelligence and the Picture completion and Block Design subtests used to
measure performance intelligence. Visual Motor Integration was assessed with the Beery-
Buktenica Visual Motor Integration Test (VMI) (Beery, 1989). Nonverbal memory was
tested with the RCFT, using the Taylor Scoring System (Rey, 1941, Osterrieth, 1944). The
copying and long-term delayed recall paradigms of the RCFT were specifically examined.
Fine motor skill was tested using a timed peg-placing test, the Purdue Pegboard, using the
procedures described previously (Tiffen, 1968, Schultz et al., 1998). No participants in this
current sample had tics involving their hands that interfered with performance on this
measure. Dominant, non-dominant, and bimanual handed test conditions were administered
to all subjects. A detailed description of the neuropsychological battery used in this study
has been described elsewhere (Schultz et al., 1998). During these evaluation procedures,
medicated children were on their usual dose and type of medication, with the exception of
psychostimulants. In the case of psychostimulants, parents were asked to refrain from giving
their child their daily dose(s) of psychostimulants on the day of neuropsychological testing.
The administration of neuropsychological tests was counterbalanced to rule out possible
effects of fatigue on the tests.

Interview Procedure at Adulthood Follow-up
Evaluations during follow-up in early adulthood included current and worst-ever ratings on
the Yale-Brown Obsessive Compulsive Scale (Y-BOCS) and the YGTSS (Leckman et al.,
1989, Goodman et al., 1989). Screening for comorbid psychiatric conditions was conducted
with the Structured Clinical Interview for DSM-IV Axis I Disorder, and a standardized
medication history was obtained (First et al., 1995). We asked all subjects who had
improved significantly, the age that their OC symptoms “remitted,” which was defined by
interviews as, “the age your OC symptoms improved substantially.”

Data Analysis
All statistical analyses were performed using SAS version 9.1 (SAS_Institute_Inc., 2008).
Our primary outcome variable for the analysis was time to remission of OC symptoms from
the initial childhood assessment. A participant was considered remitted if the Y-BOCS was
less than 8 at follow-up. A Y-BOCS score of <8 was chosen as our criteria for remission
because the anchor point of 8 demarcates subclinical (YBOCS 0-7) from clinical OCD
symptoms (YBOCS≥8) (Goodman et al., 1989). Age of OCD remission was determined by
a patient self-report at follow-up. Time to remission was calculated by subtracting the age of
baseline childhood assessment from the age of remission.

A Cox Proportional Hazards model of survival analysis (proc phreg command in SAS) was
used to test the association between neuropsychological variables of interest and persistence
of OCD symptoms. In the Cox Proportional Hazards model, remission status (0-no/1-yes)
and time to remission or follow-up (depending on which were applicable) were the
dependent variables. We tested models with t sets of covariates. In our primary model we
adjusted for age at childhood neuropsychological testing, gender, baseline OCD severity (to
control for decreased likelihood of remission), important comorbid disorders (such as
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comorbid tics and ADHD) and prominent hoarding symptoms in childhood. We have
previously shown that chronic tics and primary hoarding symptoms clinical measures were
significantly associated with persistence of OCD symptoms (Bloch et al., 2009). These
association were still significant when including only the subset of children who participated
in childhood neuropsychological testing. We, additionally, added ADHD as a covariate
because ADHD has been associated with significant neuropsychological deficits in previous
samples (Willcutt et al., 2005, Flessner et al., 2010). Findings, using this model, would
demonstrate that neuropsychological test results are significantly associated with persistence
of OCD into adulthood, after accounting for significant clinical predictors of outcome. We
also examined two secondary models. In the first model, we adjusted only for traditional
covariates -- age at childhood neuropsychological testing, gender and baseline OCD
severity. This model did not adjust for known childhood clinical predictors of outcome and
clinical comorbidites. In the second model, we adjusted for -- age at childhood
neuropsychological testing, gender, baseline OCD severity and the presence of important
comorbidities (ADHD and chronic tics) at baseline. This model was similar to the primary
model but did not include prominent hoarding symptoms as a covariate.

Neuropsychological testing results were additionally entered into the Cox proportional
hazard model. When appropriate, neuropsychological testing results are presented as z-
scores. Z-scores were used in presenting the results of Purdue pegboard testing, block design
subscale, VMI and RCFT. IQ results were presented on a traditional scale with a score of
100 representing the mean and the standard deviation being 15 points.

Based on the results of previous neuropsychological testing studies in OCD, we
hypothesized that bimanual Purdue pegboard performance, block design performance on
WISC-III, IQ and long-term recall on the RCFT would be associated with persistence of
OCD symptoms into adulthood. We used a Bonferroni correction to set the threshold for
statistical significance at p<0.012 for a priori hypothesis testing. We used the model that
included significant childhood clinical predictors (comorbid tics, ADHD and primary
hoarding symptoms) since we were interested in whether neuropsychological testing
variables would be additionally informative about persistence of OCD symptoms in
adulthood.

Additionally, for exploratory analyses, we ran Cox proportional hazard models, which tested
the effects of dominant and non-dominant handed Purdue pegboard performance, VMI,
RCFT copying performance and block design subscale of WISC-III. The threshold of
significance for exploratory analyses was set at p = 0.05 to maximize the hypothesis
generation. We conducted 24 non-independent statistical tests (3 models × 8
neuropsychological tests) during the course of data analysis.

To examine the effects of neuropsychological tests on persistence of symptoms in children
with OCD with and without primary hoarding symptoms or comorbid tics, an interaction
term of (tics × neuropsychological test performance) or (hoarder × neuropsychological test
performance) was added to the primary model. Given our limited power to detect a
significant interaction effect, we planned on reporting any interaction effect of p<0.1. We
were unable to test our original Cox proportional hazard models in children with and
without hoarding or tics, due to overfitting of the model (there were too few hoarders who
remitted and too few tic-related OCD patients who failed to improve).

Results
The childhood baseline interview took place when children were age 11.5 ± 2.4 (mean ±
standard deviation) years. The average age at early adulthood follow-up was 19.0 ± .1.9
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years. The average duration between initial and follow-up interviews was 7.5 ± 1.9 years.
Subjects reported marked to severe worst-ever OCD symptoms at the childhood
neuropsychological testing, with a worst-ever CY-BOCS score of 27.9 ± 7.5. OCD
symptoms were less severe on average at the time of adulthood follow-up (Y-BOCS 9.7 ±
9.8). At follow-up in adulthood, 14 subjects (58%) had OCD that remitted (Y-BOCS<8). A
comparison of baseline demographics among eligible participants who did and did not
participate in the follow-up clinical assessment in young adulthood is depicted in Table 1.

Among the 24 pediatric OCD subjects at childhood baseline, 18 (75%) had a comorbid tic
disorder, 10 (42%) had Attention-Deficit Hyperactivity Disorder, 8 (33%) had a history of
comorbid depression and 10 (42%) reported symptoms consistent with an anxiety disorder
other than OCD (social phobia, separation anxiety, specific phobia, panic disorder or
generalized anxiety disorder). Ninety percent of subjects were prescribed serotonin reuptake
inhibitors at the time of childhood MRI. Thirty-eight percent of our sample (N=9)
participated in previous CBT. The majority of both remitted and non-remitted subjects
continued to take SRIs at adulthood follow-up. Further clinical details regarding this cohort
at childhood baseline and adulthood follow-up can be found elsewhere (Bloch et al., 2009).

A Priori Hypothesis Testing
Poor performance in childhood on the bimanual Purdue pegboard test and the block design
subset of WISC-III were significantly associated with the persistence of OCD into
adulthood. We detected no significant association between childhood IQ or delayed recall on
the RCFT and persistence of OCD symptoms into adulthood. Table 2 depicts the
relationship between childhood neuropsychological testing performance and the persistence
of OCD symptoms into adulthood.

Cox-Proportional Hazard Model Adjusting for Age, Gender, Childhood OCD Severity,
Presence of Comorbid Tics, ADHD and Primary Hoarding Symptoms

Poor childhood performance on the Purdue pegboard test, in the dominant hand condition
and the bimanual condition, were significantly associated with persistence of OCD into
adulthood. There was no association between non-dominant handed Purdue pegboard
performance and persistence of symptoms into adulthood. Poor performance on the block
design subscale of WISC-III was also associated with the persistence of OCD symptoms
into adulthood. There was no association between performance on the VMI or copying of
the RCFT and persistence of OCD into adulthood. Table 2 depicts the relationship between
childhood neuropsychological testing performance and the persistence of OCD symptoms
into adulthood. These findings were nearly identical when the presence of prominent
childhood hoarding symptoms was not included in the model (Table 2).

Cox-Proportional Hazard Model Not Adjusting for Age, Gender and Childhood OCD
Severity Only

Poor bimanual Purdue pegboard performance was stillassociated with persistence of OCD
into adulthood when important comorbidities and clinical subtypes of OCD were not taken
into account in the Cox-proportional hazard model. The strength of the association between
both dominant-handed Purdue pegboard performance and WISC-III block design
performance, with persistence of OCD into adulthood, was much weaker when comorbid tic
disorders, ADHD and hoarding symptoms were not included in the survival model. There
remained no association between overall IQ, RCFT or VMI performance and persistence of
OCD symptoms into adulthood.
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Discussion
We found a significant association between poor fine-motor skills and visuospatial skills in
childhood and the persistence of OCD symptoms into adulthood. These results are consistent
with previous cross-sectional studies that have reported similar neuropsychological deficits
in OCD patients compared to unaffected controls. Our findings are consistent with the
results of a prior study reporting that childhood performance on a very similar Grooved
Pegboard Test, assessed at age 12, was associated with the development of OCD in
adulthood, at age 32(Grisham et al., 2009). Taken together, these two studies indicate that
specific neuropsychological deficits such as poor fine-motor skills and visuospatial skills,
may be trait markers of OCD and are predictors of OCD into adulthood.

Poor Purdue Pegboard performance is a sign of deficits in complex, visually guided or
coordinated movement that are likely mediated by circuits involving the basal ganglia.
(Schultz et al., 1998) Deficits on Purdue Pegboard testing have been associated with reduced
putamen volumes in Parkinson's disease patients (Alegret et al., 2001) and basal ganglia
hyperperfusion in 99mTc-hexamethyl propyleneamine oxime SPECT studies of patients
with subclinical hepatic encephalopathy (Catafau et al., 2000). Substantial evidence suggests
that abnormalities in frontal-striatal circuits are central to the pathogenesis of OCD. This
finding is consistent with several cross-sectional structural neuroimaging studies of OCD
that have observed larger putamen volumes in both children and adults with OCD compared
to normal controls(Pujol et al., 2004, Szeszko et al., 2008, Gilbert et al., 2008, Radua and
Mataix-Cols, 2009). FDG PET studies in patients with OCD has consistently demonstrated
hypermetabolism of the orbitofrontal cortex and basal ganglia under resting state and
symptom provocation conditions compared to unaffected controls (Menzies et al., 2008,
Saxena and Rauch, 2000, Baxter et al., 1988). This hypermetabolism has been shown to
normalize after successful treatment with pharmacological or behavioral therapy(Saxena and
Rauch, 2000).

Fine-motor skills are also part of a series of neuropsychological deficits termed neurological
soft signs. Soft signs are motor, sensory, or integrative abnormalities found on neurological
exams in individuals with no neurological lesion. Soft signs are thought to reflect complex
patterns of deficits involving several systems (Anderson and Savage, 2004, Shaffer et al.,
1985). Although increased neurological soft signs have been reported in children with OCD
and associated with obsessive slowness, these neuropsychological deficits may be associated
with development and persistence of psychological illness in general (Hymas et al., 1991,
Bihari et al., 1991, Hollander et al., 1990). Previous reports have also associated increased
neurological soft signs with poor medication response in adults with OCD (Hollander et al.,
2005) but not response to behavioral therapy in children with OCD (Bolton et al., 2000).
Increased neurological soft signs are associated with a diagnosis of ADHD, learning
disorders, bipolar disorder, schizophrenia, chronic post-traumatic stress disorder, borderline
personality disorders and even, externalizing and internalizing disorders in general (Chan et
al., 2009, Pine et al., 1997, Dickstein et al., 2005, De la Fuente et al., 2006, Negash et al.,
2004, Dazzan and Murray, 2002, Foodman and McPhillips, 1996, Gurvits et al., 2000). We
have previously reported that poor Purdue pegboard performance in childhood was
associated with the adulthood severity of tic symptoms in children with Tourette syndrome
(Bloch et al., 2006b). Other studies have associated the presence of neuropsychological soft
signs with the persistence of schizophrenia and both internalizing and externalizing
disorders in children (Mayoral et al., 2008, Wilson et al., 2003, Pine et al., 1997, Prikryl et
al., 2007). The presence of neurological soft signs is also correlated with the severity of
visuospatial skill and nonverbal memory deficits in OCD patients (Mataix-Cols et al., 2003).
Further research is needed to determine the predictive validity of neurological soft signs in
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the persistence of OCD and psychiatric illness in general and to determine environmental
risk factors associated with these deficits (Boks et al., 2007, Hertzig, 1981).

Visuospatial skills are the mental capacity to perceive and manipulate objects in two or three
dimensional space (Rauch and Savage, 1997). Several previous studies have reported
deficits in visuospatial skills in OCD patients compared to unaffected controls (Mataix-Cols
et al., 2003, Anderson and Savage, 2004, Hollander et al., 1990, Savage et al., 1999, Savage
and Rauch, 2000). Visuospatial deficits typically reflect right temporal-parietal dysfunction,
because this is the part of the brain responsible for spatial reasoning (Anderson and Savage,
2004). In OCD, it has been hypothesized that these deficits may instead be secondary to
other deficits in executive functioning (Savage and Rauch, 2000). Executive function is the
cognitive system in psychology that controls and manages other cognitive processes and
typically localizes to the prefrontal cortex. Executive function is responsible for planning,
cognitive flexibility, abstract thinking, rule acquisition, initiating appropriate actions, and
inhibiting inappropriate actions. The most elegant illustration of this hypothesis is with the
RCFT. Children and adults with OCD have shown deficits in copying and especially
delayed recall compared to unaffected controls (Savage and Rauch, 2000, Savage et al.,
1999, Andres et al., 2007). This deficit has been correlated with OCD patient's inability to
recognize the core organizational elements of this complex figure – an executive functioning
trait (Savage et al., 1999, Cabrera et al., 2001). These same investigators went on to further
show that these deficits in recalling complex figures could be reversed if subjects were
cognitively retrained to recognize the core organizational elements of similar complex
figures (Buhlmann et al., 2006). Further research needs to determine the core
neuropsychological dysfunction underlying the visuospatial deficits seen in OCD patients.
Regardless of the core neuropsychological deficits responsible for the association, it appears
that visuospatial deficits evident in childhood, and measured by tasks like the Block Design
subset of WISC-III, are likely trait-deficits of OCD associated with both the future
development of OCD in unaffected cases and the persistence of symptoms into adulthood of
children who have OCD. Deficits on long-term recall on the RCFT has been associated with
poor treatment response in children with OCD, further suggesting that visuospatial deficits
are an important moderator of treatment effects in pediatric OCD(Flessner et al., 2010).

Limitations
Our study had several limitations. The study population was clinically referred to our TS/
OCD specialty clinic, and thus the study sample had a higher rate of comorbid illness
(especially tic disorders and ADHD) and more severe pathology than does the general
population of individuals with OCD. No children in our sample had OCD without any other
comorbid disorders. Our method of analysis, however, allowed us to statistically covary for
important comorbidities and illness severity. Seventy-five percent of the eligible study
sample participated in follow-up interviews. Although clinical characteristics of
nonparticipating subjects did not differ significantly at the time of neuropsychological
testing, these measures may have differed at the time of adulthood follow-up. Also, over
90% of the study sample was taking psychotropic medications at the time of
neuropsychological testing and 75% at adulthood follow-up. Given our small sample size,
the few number of subjects who were unmedicated and the non-random use of medication at
follow-up, we were unable to control for medication effects in the sample. Lastly, several
neuropsychological deficits in OCD, such as response inhibition and cognitive flexibility,
have been demonstrated to correlate strongly with OCD, since the initiation of our
neuropsychological battery over a decade ago (Chamberlain et al., 2006). Future
longitudinal studies should also examine the predictive validity of these tests vis a vis long
term outcome.
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Conclusions
Despite these limitations, our study had several important findings. We replicated recent
findings in suggesting that poor fine-motor skills and visuospatial skill deficits are trait-
related deficits in OCD (Grisham et al., 2009). We also extend upon their findings in
reporting that fine-motor and visuospatial deficits are a risk factor for persistence of
pediatric OCD into adulthood. Future longitudinal studies, examining neuropsychological
testing performance in pediatric-onset OCD cases and in high risk samples, will be
particularly useful in tracing the course of these deficits with disease course and quantifying
the predictive value of these measures. Equally important, will be future studies examining
neuropsychological testing studies examining several of these measures as potential
moderators of the effects of both psychological and pharmacological treatments for OCD.
Understanding neuropsychological testing deficits as moderators of both short-term
treatment effects and long-term adulthood in pediatric OCD has the potential to be
informative for both treatment selection and prognosis. These future studies should compare
OCD patients, not only to unaffected controls, but also to children with other psychiatric
disorders. This could help determine whether the association of these neuropsychiatric
deficits with long-term outcome is specific to pediatric-onset OCD or can be generalized to
other psychiatric disorders. Understanding distinct neuropsychological deficits associated
with OCD has the potential to provide endophenotypes for genetic and imaging studies of
OCD.
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Key Points

• Roughly half of children with OCD remit by adulthood with evidence-based
treatments.

• We demonstrated that poor fine-motor and visuospatial skills in childhood are
associated with the persistence of OCD into adulthood

• Previous research has demonstrated that poor fine-motor and visuospatial skills
in childhood are risk factors for the future development of OCD in adulthood.

• Poor fine-motor skills are hypothesized to be a marker for dysfunction in
cortico-striatal circuits and have been previously associated with the persistence
of a variety of childhood psychopathologies.
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Table 1

Demographic Characteristics inParticipants and Non-participants at Childhood Baseline and Adulthood
Follow-up.

Demographic Included Sample Non-Participants at Adulthood
Follow-Up

Non-Participants in Childhood
Neuropsychological Testing

N 24 8 20

Gender (% male) 22 (92%) 8 (100%) 12 (60%)

Baseline Childhood Assessment

Age 11.5 +/- 2.4 10.9 +/- 1.9 12.7 +/- 1.4

OCD Severity 11.4 +/-8.9 15.4 +/- 11.6 11.9 +/- 7.4

Worst-Ever OCD Severity 27.9 +/- 7.5 24.9 +/- 8.9 23.6 +/- 6.7

Tics 18 (75%) 5 (63%) 8 (40%)

ADHD 10 (42%) 3 (37%) 8 (40%)

Primary Hoarding 5 (21%) 1 (13%) 5 (25%)

SRI 22 (92%) 6 (75%) 18 (90%)

Neuroleptics 15 (63%) 5 (63%) 8 (40%)

Alpha-2 Agonists 10 (42%) 2 (25%) 3 (15%)

Psychostimulants 10 (42%) 1 (13%) 5 (25%)

Adulthood Follow-Up Assessment

Age 19.0 +/- 1.9 23.5 +/- 2.5

OCD Severity 9.7 +/- 9.8 10.6 +/- 7.2

SRI 16 (67%) 10 (50%)

Neuroleptics 4 (17%) 3 (15%)

Alpha-2 Agonists 2 (8%) 0

Psychostimulants 1 (4%) 1 (5%)

Seventy-five percent of eligible participants participated in adulthood follow-up interview. Participants and non-participants in adulthood follow-up
assessment did not differ significantly in any demographic characteristics at baseline. Children who did not participate in neuropsychological

testing at childhood baseline had a lower rate of comorbid tic disorders than those children who participated (χ2=5.2, df=1, p=0.02).
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