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Set-shifting ability and therapeutic response to se-
rotonin reuptake inhibitors were investigated in
20 patients with obsessive-compulsive disorder. A
clear relationship was found between impaired
performance on two Wisconsin Card Sorting sub-
tests (categories completed and perseverative er-
rors) and positive treatment response.
(The Journal of Neuropsychiatry and Clinical

Neurosciences 2001; 13:508–510)

In several studies, patients with obsessive-compulsive
disorder (OCD) exhibited impaired set-shifting ability
(SSA), as elicited by tests of executive functions such
as the Wisconsin Card Sorting Test1–3 and the
Attentional Set-shifting Task.4 It was suggested that
this impairment may underlie the difficulties that
patients with OCD have in deflecting from an
established course of thought or action.1

In patients with OCD, impaired SSA was found to
correlate positively with the severity of obsessive-
compulsive symptoms,1 with the presence of psychotic
phenomena,2 and with reduced left inferior frontal and
caudate nucleus cerebral blood flow.3 Additionally, the
performance of patients with OCD on a set-shifting
task correlated negatively with the prolactin response
to meta-chlorophenylpiperazine (m-CPP),5 suggesting
that patients with OCD and impaired SSA may also
show altered serotonergic tonus.
The objectives of our study were twofold: 1) to

evaluate the performance of patients with OCD on set-
shifting tasks; and 2) to correlate this performance
with the severity of obsessive-compulsive symptoms
and therapeutic response to a serotonin reuptake
inhibitor (SRI).

METHODS

Patients were recruited through advertisements in
newspapers and referrals from clinicians. The Struc-
tured Clinical Interview for DSM-IV (SCID-I)6 was em-
ployed for diagnostic assessment. Twenty patients were
selected according to the following inclusion criteria:
having OCD as the most clinically significant diagnosis;
a score of 4 or greater on the Clinical Global Impression
(CGI);7 and a drug-free status for the last 2 weeks prior
to testing (5 weeks in the case of fluoxetine). The exclu-
sion criteria were central nervous system diseases, sys-
temic diseases, psychosis, severe personality disorders,
alcohol or drug abuse, and low levels of intelligence (as
shown by performance below the 16th percentile on the
Vocabulary subtest of the Wechsler Adult Intelligence
Scale–Revised8). The study was approved by the local
ethics committee. Informed consent was obtained from
the patients at baseline, after the objectives and proce-
dures of the study were fully explained.
The Yale-Brown Obsessive-Compulsive Scale (Y-

BOCS)9 and the Clinical Global Impression were em-
ployed to measure the severity of symptoms. The fol-
lowing tests were used to assess executive functions:
Wisconsin Card Sorting Test (WCST);10 Trail Making
Test, parts A and B (TMT A and B);11 and Controlled
Oral Word Association Test (COWAT).12 SSA was spe-
cifically assessed with theWCST and the TMT B/A time
ratio.
In the WCST subtests, patients were considered im-

paired if their performance was below the 16th percen-
tile, according to normative data corrected for age and
education.10 In the case of TMT, patients were consid-
ered impaired when their performance, according to
normative data corrected by age, was below the 10th
percentile on part A or below the 20th percentile on part
B.11 The time ratio TMT B/A was considered abnormal
when it was greater than 3. On the COWAT, the cutoff
points were 9 for patients with less than 8 years of edu-
cation and 13 for patients with additional schooling.12
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TABLE 1. Baseline performance on executive tests in patients with OCD treated with SRIs: responders vs. nonresponders

Responders (n�9) Nonresponders (n�8)

Measure Impaired, n Normal, n Impaired, n Normal, n v2 P

WCST
Number of categories completed 7 2 1 7 4.86 0.01
Trials to complete the first category 5 4 5 3 0.00 NS
Failure to maintain set 2 7 2 6 0.00 NS
Learning to learn 4 5 0 8 2.50 NS
Perseverative errors 5 4 0 8 3.90 0.02
Nonperseverative errors 5 4 1 7 1.81 NS

Trail Making Test
Part A 5 4 7 1 0.83 NS
Part B 8 1 5 3 0.50 NS
Ratio B/A�3 5 4 3 5 0.80 NS

COWAT 3 6 1 7 0.19 NS

Note: For all analyses, df�1. OCD�obsessive-compulsive disorder; SRIs�serotonin reuptake inhibitors; WCST�Wisconsin Card Sorting
Test; COWAT�Controlled Oral Word Association Test; NS�not significant.

After psychiatric and neuropsychological evaluation,
patients were openly treated with an SRI for 10 weeks.
Selections of specific medications were based on the
clinical judgment of the attending psychiatrist (L.F.).
Doses were adjusted according to therapeutic response
and tolerability. Patients were defined as treatment re-
sponders if there was a reduction of at least 35% in the
initial total scores on Y-BOCS and/or a CGI of 1 (much
better) or 2 (better) at the end of treatment.
Chi-square or two-tailed Fisher’s exact tests were em-

ployed to compare response status (responder vs. non-
responder) and test performance (impaired vs. nonim-
paired). The Mann-Whitney U-test was employed to
compare severity of symptoms and test performance.
The adopted level of significance was 5%. Means are
reported with standard deviations.

RESULTS

The mean age of the sample was 39.15�14.09 years. Ten
patients (50%) were males. In week 0, the mean Y-BOCS
obsessions subscore was 8.20�6.39 (range 0–20); com-
pulsions subscore, 13.55�4.27 (range 0–20); and total Y-
BOCS score, 21.75�7.72 (range 9–38). The mean CGI
was 5.20�0.89 (range 4–6).
Nineteen patients (95%) had impaired performance

on at least one executive test, and 15 patients (75%) did
poorly on two or more tests. Sixteen (80%) had impair-
ment on at least one subtest of WCST: 12 (60%) on trials
to complete the first category; 8 (40%) on number of
categories completed; 5 (25%) on failure to maintain set;
5 (25%) on learning to learn; 5 (25%) on perseverative
errors; and 6 (30%) on nonperseverative errors. Eighteen
(90%) performed poorly on the Trail Making Test: 14

(70%) on Part A and 16 (80%) on Part B. Eight (40%) had
abnormal TMT B/A time ratios. Five patients (25%)
were impaired in performance of the COWAT.
Only one relationship between impaired performance

on an executive test and the severity of symptoms
emerged: patients with impaired verbal fluency, as elic-
ited by the COWAT, had significantly greater mean ob-
sessions subscores (15.00�4.00) than patients without
this impairment (6.80�5.88; Z�–2.47, df�18, P�0.01).
Seventeen patients completed 10 weeks of treatment

with an SRI: 8 were treated with clomipramine (mean
daily dose�116.88 mg); 4 with sertraline (mean daily
dose�187.50 mg); 3 with paroxetine (mean daily
dose�60 mg), 1 with fluoxetine (40 mg/day) and 1with
fluvoxamine (350 mg/day). There were three dropouts,
1 because of unwanted effects and 2 for unknown rea-
sons (lost to follow-up). Among the patients who com-
pleted 10 weeks of treatment, 52.9% were considered
treatment responders.
A relationship was found between positive treatment

response to an SSRI and impaired performance on two
subtests of WCST (Table 1): number of categories com-
pleted (v2�4.8607, df�1, P�0.01) and perseverative er-
rors (v2�3.9046, df�1, P�0.02).

DISCUSSION

Our findings are consistent with previous reports de-
scribing a dysexecutive syndrome affecting patients
with OCD.1–4 Specifically, there was evidence of signifi-
cant impairment in SSA in a large proportion of our
sample. Eighty percent of our patients had a poor per-
formance on at least one subtest of the WCST, and
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among these, 8 also had a TMT B/A time ratio greater
than 3.
Patients with impaired verbal fluency had signifi-

cantly more severe obsessions than the other patients.
To our knowledge, this association has not been de-
scribed before. Our hypothesis is that the intrusion of
obsessive thoughts during the testing might have inter-
fered with the ability of some of our patients with OCD
to generate words.
After patients were pharmacologically treatedwith an

SRI, a clear relationship was found between positive
treatment response and impaired SSA (as shown by
poor performance on two subtests of theWCST, number
of categories completed and perseverative errors). Even
though we are not aware of any previous report describ-
ing this association, Hollander and Wong5 had already
suggested that patients with OCD and impaired SSA
have altered serotonergic tonus. Considering that the
WCST is hypothesized to be a dorsolateral prefrontal
task,13 this finding suggests that a subgroup of patients
with OCD and a dysfunction in this area may show a
more favorable therapeutic response to a short-term
treatment with an SRI.

Our preliminary study has some significant limita-
tions. First, the sample was relatively small. Second, it
did not include a control group. Third, patients were
treated in an open fashion, with several different SRIs
and dosage schemes. There is a growing body of evi-
dence showing that these drugs may have idiosyncratic
actions at receptors other than the serotonin transporter
and on various enzymes that may impart them different
therapeutic characteristics.14 Nevertheless, our main
finding, that impaired SSA in patients with OCD may
be a predictor of positive therapeutic response to treat-
ment with an SRI, may have significant clinical impli-
cations and needs to be further investigated in larger
studies using more standardized therapeutic proce-
dures.
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