
Abstract

5
Decision making performance in 
Obsessive-Compulsive Disorder

Several neuro-imaging studies in OCD 

have found the orbitofrontal cortex to 

be functionally abnormal. As these brain 

regions are presumed to be involved in 

complex decision making behaviour, 

studying this behaviour in OCD may provide 

further insight into the cognitive deficits 

accompanying the disorder. We therefore 

compared performance of  drug-free OCD 

patients and  healthy volunteers on the 

decision making task developed by Bechara 

and colleagues (). 

Our results demonstrate comparable 

decision making behaviour in OCD patients 

and volunteers. Within OCD patients, risk 

taking was independently related to both 

level of anxiety and the severity of OCD 

symptoms. These data argue against a gross 

impairment of the ventromedial prefrontal 

cortex in OCD. However, the functions of 

these brain regions seem to be implicated 

in the disorder, possibly in a more subtle 

way than could be measured with this task. 
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Introduction

F   presumably underlie Obsessive-Compul-
sive Disorder (). Although  patients are reported to be impaired on sev-
eral neuropsychological tests, it is difficult to explain symptoms such as checking 
or ritualized hand washing from deficits on traditional tests. 

 patients show increased levels of glucose uptake in the circuit linking 
the ventromedial prefrontal cortex (pfc) with subcortical structures (Baxter 
et al., ; Perani et al., ; Swedo et al., ) suggesting that the cognitive 
mechanisms associated with this circuit may be abnormal. According to the 
somatic marker hypothesis formulated by Damasio (), the pfc is essential 
for decision making. ese brain regions are assumed to represent somatic states 
that are experienced while evaluating the emotional outcomes of actions. ese 
representations bias decision making processes by signaling the aversive proper-
ties of response options. Indeed, patients with damage to the pfc show mark-
edly impaired decision making behaviour (Bechara et al., ). 

Clinically,  patients display difficulties in the regulation of emotional 
behaviour. In the current study, we tested the hypothesis that these deficits are 
accompanied by altered functioning of the pfc by studying performance of 
 patients on the decision making task of Bechara et al. (). Since cerebral 
metabolic activity in  reportedly normalizes with medication (e.g. Baxter et 
al., ), we decided to include only drug-free patients.

Methods 

Subjects

Twenty-seven patients with Obsessive-Compulsive Disorder (-) were in-
cluded. Patients were drug-free for at least  weeks prior to testing. Comorbid 
depressive and anxiety symptoms were measured with the -item Hamilton 
Depression Rating Scale () and the -item Hamilton Anxiety Rating Scale 
(, Hamilton, ). Exclusion criteria were the presence of major medical 
illness, head injury, alcohol or substance abuse. All patients completed the Yale 
Brown Obsessive Compulsive Scale (-, Goodman et al., ) to assess 
severity of  symptoms. Twenty-six healthy volunteers were matched to the 
 group according to sex, age and intelligence as estimated with the Raven 
Standard Progressive Matrices (Raven, ) (see table ).
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Decision making procedure

e procedure was similar to the one described by Bechara et al. (). Sub-
jects were presented with four decks of identical cards and received ƒ ,– 
(~  ,) of play money. ey were instructed that the task consisted of a long 
series of card selections and that the object was to maximize profits. For each 
drawn card they received a certain amount of money, however, some selections 
were followed by a penalty. e distribution of reward and punishment associated 
with each deck was unknown to the subjects. High rewards (ƒ ,– ~  ,) 
were obtained on decks A and B. Since summated penalties outweighed them, 
these decks were risky. In contrast, although rewards on decks C and D were 
moderate (ƒ ,– ~  ,), gains exceeded penalties so these decks were advan-
tageous. Decks A/B and C/D differed from each other with respect to frequency 
and magnitude but not to the net amount of penalties. 

Results 

Gambling task performance per block of  card selections was compared 
between groups. For each block, the number of cards taken from the disad-
vantageous decks (A & B) and the advantageous decks (C & D) were counted. 
Repeated measures analysis of variance on the total number of disadvantageous 
selections revealed only a main effect of time (F₄₄₈ = .; p < .). is 

Table  — Demographic and clinical data of subjects. Y-BOCS = Yale Brown 
Obsessive Compulsive Scale; HDRS = Hamilton Depression Rating Scale; 
HARS = Hamilton Anxiety Rating Scale.

OCD
mean (SD)

Volunteers
mean (SD)

Age (in years) 34.9 (9.9) 31.2 (8.3)

IQ 112.5 (10.1) 113.5 (13.8)

Male : female 7 : 20 8 : 18

Length of illness (in years) 18.4 (12.3) –

Y-BOCS total 25.1 (5.2) 0.0 (0.0)

HARS total 12.4 (3.7) –

HDRS total 9.8 (3.4) –
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demonstrates that patients and controls displayed a comparable decrease in risk 
taking over time. 

Pearson’s product-moment correlation coefficients were calculated between 
risk taking and symptom severity of  patients, with risk taking defined as 
the total number of cards taken from advantageous decks versus that from dis-
advantageous decks. Risk taking was significantly correlated with total - 
(r = ., p = .) and  (r = ., p = .) but not with  scores (r 
= ., ns).  and - scores appeared virtually orthogonal to each other 
(r = -., p = .). In order to explore the unique risk adjustment patterns 
associated with  and anxiety symptoms, we divided  patients into two 
subgroups using mean - and  scores as cut-off points.  scores 
were used as a covariate in the - groups and vice versa. Subgroups did not 
differ on age,  and  scores. Analysis of covariance demonstrated a main 
effect of group in the - groups (F₁₂₄ = .; p = .). In the -
groups, a trend towards a group x time interaction was found (F₄₂₁ = .; p = 
.) (see figure ab).

Discussion 

Our main finding was that decision making performance of  patients as a 
group did not differ from that of healthy volunteers. One explanation for this 
negative finding is that the hyperactivity of the pfc in  is accompanied by 
a specific impairment that is not expressed in decision making as it is in patients 
with damage to the pfc.

Our data also show that the ability to adjust on the gambling task was inde-
pendently associated with both anxiety and -severity. Patients with low to 
moderate  took less risk than patients with moderate to severe , while 
risk taking of volunteers was intermediate. 

Although these results need replication because of the limited number of 
subjects, they suggest an inverse relationship between symptoms and risk ad-
justment. To our knowledge, such a relationship has not been reported in  
before. Its explanation therefore remains somewhat speculative. It is suggested, 
however, that individuals with high trait anxiety are more reactive to punish-
ment, leading to increased expectancies of punishment (Zinbarg et al., ). 
us, the unpredictable occurrence of punishment in this task may have elicited 
powerful somatic signals in  patients. Apparently, moderately affected pa-
tients were able to adapt to these strong signals. In contrast, patients with high 
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Figure a — Decision making performance on the Bechara gambling task. Total 
number of disadvantageous cards selected in each block of  cards: OCD patients with 
low to moderate OCD symptoms (Y-BOCS-), OCD patients with moderate to severe OCD 
symptoms (Y-BOCS-) and healthy volunteers.

Figure b — Decision making performance on the Bechara gambling task. Total 
number of disadvantageous cards selected in each block of  cards: OCD patients 
with low to moderate anxiety (hars-), OCD patients with moderate to high anxiety 
(hars-) and healthy volunteers.
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-severity tended to choose for high immediate reward. With respect to this, 
Mischel et al. () found that children’s ability to postpone immediate reward 
was related to their ability to cope with stress or frustration. us, risk taking 
of these  patients could reflect a psychological inability to handle negative 
emotions, not only in this task but in daily life as well.

Independently from  severity, moderate anxiety seems to support risk 
avoidance; this effect apparently breaks down with high levels of anxiety. High 
anxiety could have interfered with the inhibition of dominant responses (Arn-
sten, ) resulting in risk taking on this task. 

In conclusion, we found no evidence for a clear-cut impairment of pfc func-
tion in . However, its function varies with symptom severity, suggesting that 
its role in  is more complex than previously thought.
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