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Abstract

Obsessive-compulsive disorder (OCD) has been associated with frontostriatal abnormality. This has led to the
hypothesis that the disorder is characterized by abnormality of procedural memory. However, evidence for either
procedural or declarative memory disturbance has been mixed, and few studies have directly assessed both of these
forms of memory in the same patient group. In the present study, we assessed encoding and retrieval in declarative
memory using the Rey Auditory Verbal Learning Test (RAVLT), and procedural memory using the Pursuit Rotor
Task, in 27 adults with OCD and 29 matched healthy controls. Groups did not differ with respect to salient
demographic characteristics or memory on the RAVLT. In contrast, patients with OCD performed significantly

better than controls during the early, but not later trial blocks of the Pursuit Rotor Task. This pattern of results
indicates intact encoding and retrieval in declarative memory, but abnormally enhanced procedural memory during
the early course of learning in OCD. These findings may be consistent with striatal overactivation observed in
neuroimaging studies of OCD, as well as the prominent role of the striatum during early stages of procedural
memory. JINS 2004,10, 647-654.)
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INTRODUCTION OCD has been associated with frontostriatal circuitry
. . . . . abnormality. Positron emission tomography (PET) studies
Obsessive-compulsive disorder (OCD) is a neuropsychlatﬁave reported abnormally increased blood flow in several

ric condition characterized by intrusive, repetitive, andbrain regions while patients were resting or during symp-

unwanted thoughts that usually prompt repetitive over&om provocation (Rauch et al., 2001; Saxena & Rauch, 2000).

and/or covert behaviors intended to reduce anxiety assoCizp.ce regions have generally included the striatum (espe-

ated with the thoughts. Lifetime prevalence rates for OCDciaIIy the caudate nucleus), orbitofrontal gyrus and other

range from approximately one to three percent in the adu'frontal lobe reqi :
. . ) . gions, thalamus, and cingulate gyrus. Treat-
population (Bebbington, 1998; Horwath & Weissman, 2000)'ment with selective serotonin reuptake inhibitors or behav-

The dlsorde'r generally has Its onsetin c;hﬂdhogd or aldOlesl’oral therapy has been found to produce a normalization of
cence, and is characterized by a chronic, waxing and wa

) S r}_egional overactivation (Saxena et al., 2001, 2002). Com-
N9 qourse_(Skoog & Skoog, .1999)' _S|gn|f|cantly red_UCEdputerized tomography and magnetic resonance imaging stud-
quality of life, as well as social, fa_lmlly and oc.cupatl_onal ies have reported structural abnormalities in striatum and
problems are common in OCD (Amir etal., 2000; Bystritsky orbitofrontal gyrus, although inconsistently (Aylward et al.,
etal., 2001). 1996; Robinson et al., 1995; Rosenberg et al., 1997; Szeszko
et al., 1999).

Reprint requests to: Robert M. Roth, Ph.D., Neuropsychology  The presence of frontostriatal circuitry abnormality sug-
Program, Department of Psychiatry, Dartmouth Medical School, One

Medical Center Drive, Lebanon, NH 03756-0001. E—mail:Robert.M.Roth@geStS that 'p'atlents with OCD may demonstrate perfor-
Dartmouth.edu. mance deficits on procedural memory tasks. Procedural
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memory may be conceptualized as learning without awareand retrieval in declarative memory are observed in OCD,
ness and can be observed in the improvement of spegdiand evidence suggests that they are largely due to impaired use
accuracy on tasks such as implicit sequence learning, mief strategic processes subserved by frontostriatal circuitry
ror reading, probabilistic classification, star mirror tracing, rather than processes subserved by mesial temporal lobe
or the Pursuit Rotor Task (Squire, 1986). It should be noteatircuitry (Deckersbach et al., 2000; Savage et al., 1999,
that procedural memory likely involves several processes2000).
as demonstrated by dissociations in performance on differ- The conflicting results reported with respect to proce-
ent procedural memory tasks within the same group oflural memory in OCD may be partly due to the use of
patients (Gabrieli et al., 1997). Nonetheless, numerous studelatively small sample sizes, the inclusion of medicated
ies using a variety of tasks have shown that aspects of prgatients, and failure to exclude patients with comorbid major
cedural memory are abnormal in patients with basal gangligepressive disorder. With regard to the latter possibility,
dysfunction such as those with Tourette’s syndrome patients with primary major depressive disorder have been
Parkinson’s and Huntington's disease, as well as animalseported to perform poorly on procedural memory tasks
with damage to frontostriatal circuitry (Bylsma et al., 1990; (Sabe et al., 1995), and even non-clinical levels of depres-
Gomez Beldarrain et al., 1999; Heindel et al., 1988; Miya-sion have been associated with reduced procedural memory
chietal., 2002; Packard & Knowlton, 2002; Pascual-LeongKalechstein et al., 1998). In the present study, we sought to
et al., 1995; Sarazin et al., 2002; Stebbins et al., 1995). evaluate the hypothesis that procedural memory is abnor-
In contrast to procedural memory, declarative memorymal in a sample of unmedicated and non-clinically depressed
involves the conscious learning and recall of informationpatients with OCD. We hypothesized that, relative to healthy
such as lists of words or images (Gabrieli, 1998). Dysfunc-controls, the patient group would show poorer performance
tion in the encoding and retrieval of declarative memorieson the Pursuit Rotor Task, a measure of procedural mem-
has been most commonly associated with damage to mesiaty, and normal performance on the Rey Auditory Verbal
temporal lobe structures, particularly the hippocampud.earning Test, a task designed to assess encoding and
(Cabeza & Nyberg, 2000; Squire & Zola, 1996). Doubleretrieval in declarative memory.
dissociations may be observed whereby patients with basal
ganglia abnormality perform poorly on procedural memory
tasks and relatively well in their encoding and retrieval of METHODS
declarative memories, while patients with mesial temporal
lobe abnormalities show the reverse pattern (Gabrieli, 19983 esearch Participants
Sabe et al., 1995). To date, no consistent evidence for mesial
temporal lobe abnormality has been found in OCD. Participants were 27 adult outpatients with OCD and 29
It has been hypothesized that because of a procedur@kalthy controls. All participants were right-handed by self-
memory deficit, information that would otherwise be pro- reported hand preference for writing, and were between the
cessed without awareness must be processed with full awarages of 18 and 65 years. None of the participants had a
ness by patients with OCD, resulting in increased arousdhistory of substance abuse, neurological illness, head injury
and misallocation of attention (Rauch & Savage, 2000;esulting in a loss of consciousness, electroconvulsive ther-
Rauch et al., 1997). Declarative memory circuitry is recruitedapy or psychosurgery, or other medical illness with poten-
in order to compensate for abnormal procedural memorytial effects on cognitive functioning. Patients met diagnostic
albeit somewhat inefficiently. Functional neuroimaging stud-criteria for OCD as defined by the Diagnostic and Statisti-
ies using procedural memory tasks have observed abnormeil Manual of Mental Disorders—Fourth Edition criteria
recruitment of frontostriatal circuitry and increased hippo-(American Psychiatric Association, 1994). Diagnosis was
campal activation relative to healthy controls, supportingestablished using the Anxiety Disorders Interview Sched-
this hypothesis (Rauch et al., 1997; Roth et al., 2003).  ule (ADIS), a structured diagnostic interview for anxiety
Few behavioral studies have assessed procedural merdisorders and exclusionary conditions based on DSM-IV
ory in OCD, and only a subset has evaluated both proceeriteria (Brown et al., 1994). The ADIS was administered
dural and declarative memory in the same group of patientdy either a psychiatrist or psychologist with extensive expe-
Patients with OCD were shown to perform more poorlyrience in OCD. Patients were excluded if they had a comor-
than healthy controls on the procedural memory componerttid DSM-IV diagnosis of major depressive disorder or
of the Tower of Hanoi (Cavedini et al., 2001), as well as ondysthymia. Among the patients with OCD, 4 met diagnostic
an implicit sequence learning task where the opportunity teriteria for comorbid generalized anxiety disorder, 3 had
recruit declarative memory was interfered with through dualsocial phobia, and 1 had panic disorder. However, in all
task demands (Deckersbach et al., 2002). In contrast, oreases OCD was clearly the primary diagnosis. OCD symp-
study reported poor delayed recall for a word list but intacttom severity was assessed using the Yale-Brown Obsessive-
Pursuit Rotor Task performance (Martin et al., 1993). OthelCompulsive Scale (YBOCS; Goodman et al., 1989). The
investigations of declarative memory in OCD have yieldedYBOCS is a structured clinical interview specifically
inconsistent findings (Christensen et al., 1992; Hollandedesigned to determine the nature, extent and severity of
etal., 1990; Savage et al., 1996). When deficits in encodingbsessions and compulsions. Ten items pertaining to the
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severity of obsessions and compulsions are rated on a fowpeed during baseline at which they were able to track the
point scale of severity, with higher scores reflecting greatetarget closest to an averagkDos was used exclusively for
severity of illness. Among our patients with OCD, 19 werethe test trials. This procedure was employed to minimize
never prescribed psychotropic medications and 8 had disabsolute group difference in motor coordination or speed,
continued the use of selective serotonin reuptake inhibitorand is consistent with prior studies using this task (van
for a minimum of two weeks prior to their participation in Gorp et al., 1999). Participants next completed a total of six
the study. None of the patients were undergoing cognitivetest blocks of four twenty second trials each. The inter-trial
behavioral therapy at the time of participation. Healthy con-resting period was 20 s, while the inter-block resting period
trols were recruited from a subject pool at the Centre davas 60 seconds. Thirty minutes of other cognitive tests
Recherche Fernand Seguin (a dedicated research center affitesults to be reported elsewhere) were completed between
iated with the University of Montreal and Hopital Louis H. Blocks two and three, and again between Blocks 4 and 5.
Lafontaine) and advertisements in a local newspaper, anfihe average percent time on target for each block was cal-
had no personal history of psychiatric illness based on selfeulated by averaging the time on target for all four trials
report. All participants provided written informed consent within a block.

after complete description of the study.

Data Analysis

Procedure ) ) ) o ,
Group differences in demographic and clinical characteris-

Mood tics were analyzed using independent samplests and
nonparametric statistics, as appropriate. Graufrial and
n%roupx Block mixed model repeated measures analysis of

report scale designed to assess for cognitive, emotional a variance were conducted for the RAVLT learning trials and

somatic symptpmslof depressiop (Beck, 1987). Scores rangSi rsuit Rotor Task respectively. Independent sarjgsts
from 0 to 63, with higher scores indicating a greater level of ere carried out to evaluate group differences on the indi-

depression. Situational anxiety was measured with the Spie|- . .
P . - Y P vidual trials of the RAVLT and blocks of the Pursuit Rotor
berger State-Trait Anxiety Inventory, State subscale (STAI-S . : . S
. Task. All tests used two-tailed comparisons with signifi-
Spielberger et al., 1970). Scores on the STAI-S range from
ance level set gt < .05.

20 to 80, with higher scores indicating a greater degree o?
anxiety.

The Beck Depression Inventory (BDI) is a 21-item self-

RESULTS

Demographic and clinical characteristics of the patient and
On the Rey Auditory Verbal Learning Test (RAVLT,; Spreen control groups are presented in Table 1. The groups did not
& Strauss, 1998), participants were read aloud a list ofiffer significantly in terms of age, years of education, sex
fifteen words and asked to recall as many as possible. Theomposition and handedness. The mean total score on the
procedure was repeated for a total of five learning trials.

Following the fifth learning trial, an interference list of

fifteen new words was presented followed by free recall ofrape 1 pemographic and clinical characteristics of OCD and

the new list. Participants were subsequently asked to recalnirol groups

the words from the first list (short delay). Subjects were

Declarative memory

asked to recall the first list again after a 30-min delay (long OCD Control
delay), and then completed a y@® recognition memory (n=27) (n=29)
trial. Total words recalled, as well as percent retained relayeasure M SD M SD ¢ D
tive to the last learning trial, are presented.
Age 37.19 11.21 35.14 9.83 0.77 .448
Years of education 14.87 3.91 16.38 3.66 1.49 .141
Procedural memory BDI 15.09 7.48 4.48 4.25 7.00 .001*
On the Pursuit Rotor Task (Photoelectric Pursuit Rotor,STAI-S 43.26 10.77 32.14 9.71 4.06 .001*
Model 30014; Lafayette Instrument Company, Lafayette,YBOCS-Total 28.33 4.29

Indiana), participants were required to hold a curved light!BOCS-Obsessions  13.74  2.65
YBOCS-Compulsions 14.59 2.06

sensor wand with their right hand and track the motion of a 5
two centimeter light emitting disk (the target) rotating insideFemale %) 20.7 58.6 Xo 18 0.29
a 30.5 centimeter in diameter turntable. Participants ini'Right-handed (%) 100 93.1 0.49 026

tially completed a baseline of three twenty second trials at

each of four different disk rotation speeds (15, 30, 45, andDegrees of freedors 54 for all comparisons.

60 rpm) and the time-on-target was recorded. The average < 95 , o

time-on-taraet for each of the three baseline rotation spee ote BDI = Beck Depression Inventory; STAI-S State_—Tralt AnX|et_y
g p ventory-State subscale; YBOGS Yale-Brown Obsessive Compulsive

trials was then calculated. For each participant, the rotatioscale.

https://doi.org/10.1017/51355617704105018 Published online by Cambridge University Press


https://doi.org/10.1017/S1355617704105018

650

R.M. Roth et al.

Table 2. Descriptive statistics for performance on procedural and declarative memory tests

OCD Control
(n=27) (n=29)
Measure M SD M SD t p
RAVLT (No. items recalled)
Trial 1 6.96 1.45 7.07 205 0.22 .825
Trial 2 10.11 2.17 10.28 220 0.28 779
Trial 3 12.19 1.57 12.07 1.77 0.26 797
Trial 4 13.33 1.59 13.00 1.81 0.73 469
Trial 5 13.67 1.59 13.03 2.18 1.23 .223
Short delay 11.41 2.86 11.66 288 0.32 .748
Short delay, percent recall 82.41 18.13 88.44 12.42 1.46 .149
Long delay 11.44 2.87 11.72 299 0.36 .723
Long delay, percent recall 82.78 17.67 89.39 15.29 1.50 .140
Recognition List A 14.00 1.27 14.21 1.11 0.67 .505
Pursuit Rotor (% time-on-target)
Block 1 56.68 17.40 44.82 18.33 2.49 .016*
Block 2 61.87 14.45 47.73 17.99 3.04 .004*
Block 3 70.87 15.22  61.39 19.42 2.08 .042*
Block 4 70.85 16.41  62.17 20.54 1.71 .093
Block 5 71.36 18.64  64.67 19.52 1.25 .215
Block 6 70.44  18.63  66.49 19.82 0.74 .464

1Degrees of freedors 54 for all comparisons.

*p < .05.

YBOCS for the patient group was in the moderate symptonjF (1,54 = 0.18,p = .671] nor the Groupx Trial inter-
severity range. Despite excluding patients with a diagnosaction[F(4,54) = 0.83,p = .510] reached statistical signif-
able depressive disorder, the patient group reported signifeance. As expected, there was a significant main effect of
icantly more symptoms of depression and anxiety than thérial, indicating better recall with repeated exposure to the

control group.

word list[F(4,54) = 231.55p = .001]. Additional analyses

Descriptive statistics for the RAVLT and Pursuit Rotor showed that the patients and controls performed similarly
Task are presented in Table 2. The mean number of words the number of words recalled and percent of words recalled
recalled on each learning trial of RAVLT is presented in at short and long delays, as well as on the recognition mem-
Figure 1 for illustration. Neither the Group main effect ory trial.

16

14
12

10

o N A~ O

1 2 3 4
RAVLT Trial
—a— O0CD

Fig. 1. Mean words per trial on the Rey Auditory Verbal Learning

Test by group.
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On the Pursuit Rotor Task, the groups did not differ with
respect to the rotation speed used for test trials, as deter-
mined by the baseline evaluatiog? = 0.203,p = .299).
The majority of participants in both the patient (88.9%) and
control (75.9%) groups performed the test trials at the 60 rpm
setting, while the remainder used the 45 rpm setting. Fig-
ure 2 shows the mean percent time on-target for the six test
blocks of the Pursuit Rotor Task. A significant main effect
of Group was present, indicating that, overall, the OCD
group stayed on-target significantly longer than the control
group[F (1,54 = 4.30,p = .043]. A main effect of block
was also observed indicating better performance with
increasing task experience across the grdup®,54) =
46.92,p = .001]. The Groupx Block interaction was also
significant[F(5,54) = 2.77,p = .019]. Group comparisons
on the individual test block performance indicated that the
OCD group stayed on-target significantly longer than con-
trols for the first three blocks. Groups did not differ on the
last three blocks.

Statistical comparison of patients with € 8) and with-
out (n= 19) a comorbid anxiety disorder did not reveal any
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80 must be exerted in linking neuropsychological perfor-
75 mance changes to specific underlying neural circuitry, ten-
tative support for this hypothesis may be found in research
70 u u B on brain regions involved in earlyersuslater stages of
65 e procedural memory tasks. Studies with primates and healthy
// A A humans indicate that the caudate nucleus and rostral puta-
60 ./ men tend to be most active during the early stages of novel
55 ~ procedural memory tasks (Krebs et al., 1998; Miyachi et al.,
50 L 2002). In contrast, later stages of learning appear to involve
& corticocerebellar circuitry and more caudal portions of the
45 & putamen (Grafton et al., 1994; Krebs et al., 1998; Miyachi
40 - etal., 2002). However, it should be noted that neither regional
1 > 3 4 5 6 overactivation nor underactivation on functional neuroimag-
. ing are consistently associated with performance differ-
Trial Block ences on a variety of tasks in either healthy controls or
—m&—OCD ---a-- Control patient populations (e.g., McAllister et al., 2001; Rauch

et al., 1997).
" Only two functional neuroimaging studies to date have
applied procedural memory tasks to OCD, both with small
sample sizes. One study used PET and an implicit sequence
learning task (Rauch et al., 1997), while the other (Roth
significant differences on either the RAVLT or Pursuit Rotor gt g 2003) employed functional MRI and a probabilistic
Task (allp > .05). No significant correlation (afh > .05)  c|assification task (Knowlton et al., 1994). Despite the use
was observed between percent time on target for any of thgf gifferent tasks, both studies reported that adults with
Pursuit Rotor blocks and overall OCD symptom severityocp showed prominent hippocampal but little striatal acti-
(YBOCS total score), or severity of obsessions (YBOCSyation, while healthy controls showed prominent striatal
Obsession subscale) or compulsions (YBOCS Compulsiogn( ittle to no hippocampal activation. Performance differ-
subscale). Finally, group differences in mood did not accoungnces were not observed in either study. These results were
for the Pursuit Rotor Task findings in analysis of covariance jnterpreted as consistent with frontostriatal dysfunction in
OCD. Since neither of the studies specifically reported on
temporal changes in the degree of striatal activation during
DISCUSSION the course of the tasks, the hypothesis that differential stri-
The present study revealed that unmedicated patients withtal activation in OCD is related to the early stage of pro-
OCD performed better than healthy controls on a procecedural memory tasks could not be addressed.
dural memory task, while group differences were not Taken together, results from neuroimaging studies dur-
observed for either encoding or retrieval in declarative meming rest, symptom provocation and procedural memory tasks
ory. Specifically, the OCD patients remained on-target dursuggest that the directionality of the striatal abnormality
ing the Pursuit Rotor Task for a significantly greater percenseen in OCD, whether it be overactivation or underactiva-
of time overall than controls. This effect was largely due totion, may depend on the stage of procedural memory inter-
significantly better performance by the patients during therogated andor the nature of the task employed. With respect
early but not later trial blocks of the task. No associationto task requirements, both sequence learning and probabi-
was found between procedural memory and mood or théstic classification involve “cognitive” procedural mem-
severity of either obsessions or compulsions in the patiendry. In contrast, the Pursuit Rotor Task involves a more
group. purely “motor” procedural memory. Activation of the hip-
That our OCD group showed better procedural memorypocampus during cognitive procedural memory tasks in OCD
than controls, especially during the early block of trials,has been interpreted as suggesting that these patients have
was unexpected. Patients with Tourette’s syndrome, a dissbnormal frontostriatal circuitry and therefore must rely on
order hypothesized to be genetically related to OCD (Shepthe declarative memory system to adequately perform pro-
pard et al., 1999), have been shown to perform more poorlgedural memory tasks (Rauch & Savage, 2000). It remains
than healthy controls on the Pursuit Rotor Task (Stebbinsinknown whether patients with OCD would also activate
et al., 1995). However, in contrast to OCD, Tourette’s syn-the hippocampus, or show differential striatal activation,
drome is associated with striatal underactivation (Braun et alguring a motor procedural memory task such as that
1993; Eidelberg et al., 1997). It may be speculated thaemployed in the present investigation. Further functional
enhanced procedural memory during the early stages afeuroimaging studies of OCD, employing both cognitive
learning in OCD is associated with the striatal overactiva-and motor procedural memory tasks, and assessing activa-
tion reported in numerous functional neuroimaging studiegion both during the early and later stages of the tasks, will
of the disorder (Saxena & Rauch, 2000). Although cautiorbe necessary to evaluate these hypotheses.

Fig. 2. Percent time on target on the Pursuit Rotor Task by group
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The functional significance of better procedural memoryrent study may have contributed to the detection of group
in our patients is unclear. One aspect of procedural memorgifferences.
subserved by frontostriatal circuitry that may be relevantto It may be questioned whether the better procedural mem-
OCD is the formation of stimulus-response association®ry by our patient group is an artifact of poor performance
(Mishkin et al., 1984; Packard & Knowlton, 2002; Poldrack by the control group. However, the percent time-on-target
etal., 2001; Saint-Cyr et al., 1995). In the case of OCD, thidor our controls during all stages of the Pursuit Rotor Task
may be expressed as facilitated acquisition of associationis comparable or better than that observed in several other
between potentially threatening cognitive or environmentabktudies using healthy controls with similar ages and educa-
stimuli such as intrusive thoughts and anxiety-reducing comtion levels (Martin et al., 1993; Stebbins et al., 1995; van
pulsive behaviors. Exposure and response prevention, a for@orp et al., 1999). It may also be questioned whether the
of behavior therapy that is highly effective for treating OCD, comparison of tests that employ different stimulus modali-
involves in part repeated presentation of anxiety-provokingies, auditory—verbal (RAVLT yersusvisuomotor (Pursuit
stimuli and gradual withholding of compulsive responsesRotor), may have impacted our findings. The methodology
(Foa et al. 2001). This treatment, which has been shown tand results of the present study do not permit resolution of
reduce resting frontostriatal overactivation in patients withthis issue. Further studies employing both auditory-verbal
OCD on positron emission tomography scans (Schwartzdeclarative memory tests and auditory—verbal procedural
1998), may work in part through the breaking of maladap-memory tests such as priming tasks would help address this
tive stimulus-response associations. issue.

Our OCD and control groups did not differ with respect Our OCD group showed greater time-on-target than con-
to encoding and retrieval in declarative memory. Priortrols as early as the first block of test trials on the Pursuit
research has yielded inconsistent findings for both verbaRotor Task. This raises the possibility that the patients had
and visual declarative memory in the disorder (Greisberg &greater skill than controls at baseline. Our groups did not
McKay, 2003). Recent studies have indicated that lessadiffer significantly in the rpm level at which their ability to
use of organizational strategies during encoding, rather thagtay on target was closest 5 s during baseline trials; this
impaired retrieval processes, accounts for verbal and visudlas been the standard method to establish baseline equiva-
declarative memory deficits when observed in OCD (Deck4ence in motor abilities on the task (Heindel et al., 1989;
ersbach et al., 2000; Savage et al., 1999). This has beetebbins et al., 1995; van Gorp et al., 1999). However, sig-
interpreted as reflecting a deficit in the use of frontostriatalnificant group differences in the rate of improvement in
circuitry mediated strategic processes rather than a mesiaktual time on target during the baseline trials may have
temporal circuitry mediated retrieval deficit (Savage et al.,resulted in the patient group starting the test blocks with an
1999). The lack of group difference for declarative memoryalready higher level of performance. We therefore analyzed
in the present study may thus be due in part to the nature dhe time on target for the last baseline trial to gauge level of
the RAVLT. Unlike some other declarative memory testsperformance prior to the first test block. This was found to
such as the California Verbal Learning Test (CVLT; Delis be significantly better for the patient gro@ip(1) = 2.18,
et al., 1987), the items on the RAVLT cannot be readilyp = .034]. It is possible that the multiple baseline trials
organized on the basis of semantic or other relationshipaere sufficient to permit group differences in procedural
between items, and therefore the potential advantage in recatiemory to manifest, which were then maintained until the
afforded to controls was likely limited. Even if a test such fourth block when the patient group reached a plateau in
as the CVLT had been employed, previous findings (Saviheir rate of improvement. Future studies would benefit from
age et al., 2000) suggest that group differences in learningsing sizably larger samples in order to permit statistical
and recall would likely have been due to the patient group®valuation of the rate of learning during both the baseline
lesser use of strategic processes rather than a retrieval defnd test phases of the task. Alternately, beginning test blocks
icit per se. at the same rpm rate for all subjects and eliminating pre-test

The present findings contrast with the only prior studyblock baseline trials altogether may be helpful for determin-
using the Pursuit Rotor Task in OCD, which found no dif- ing differences in procedural memory in early and late phases
ferences between healthy controls and patients (Martin et alwithout extensive pre-exposure to the task (e.g., Granholm
1993). In attempting to account for their results, Martin andet al., 1993).
colleagues proposed that the high level of education of their In summary, the present findings revealed significantly
participants 1 age OCD= 15.4;M age controls= 15.9  better procedural memory during the early stages of learn-
years) may have rendered it difficult to observe group dif-ing in unmedicated patients with OCD as compared to
ferences. However, the level of education of participants irhealthy controls, in the absence of group differences for
the present study is comparable to that report. Furthermorencoding and retrieval in declarative memory. This pattern
both studies used unmedicated patients, and treatment withf findings appears to be consistent with evidence of fron-
selective serotonin reuptake inhibitors does not appear ttostriatal circuitry abnormality in OCD. Replication in a
have a significant impact on procedural memory in OCDlarger sample of patients with OCD, and direct comparison
(Mataix-Cols et al., 2002). Thus, education and medicatiorwith patients with Tourette’s syndrome, would be informa-
status are unlikely to explain the discrepancy in findings. Ittive. Finally, further functional neuroimaging studies would
is possible that the larger sample size employed in the cube helpful to directly evaluate the relationship between cog-
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nitive and motor procedural memory task performance and with obsessive-compulsive disord@merican Journal of Psy-
frontostriatal circuitry activation in OCD. chiatry, 159, 1780-1782.
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