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Decision-making impairment in
obsessive-compulsive disorder as
measured by the lowa Gambling Task
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ABSTRACT

Objective: This study aims to evaluate the process of decision-making in patients with
obsessive-compulsive disorder (OCD) using the lowa Gambling Task (IGT). In addition,
we intend to expand the understanding of clinical and demographic characteristics that
influence decision-making. Method: Our sample consisted of 214 subjects (107 diagnosed
with OCD and 107 healthy controls) who were evaluated on their clinical, demographic and
neuropsychological features. Moreover, the lowa Gambling Task (IGT), a task that detects
and measures decision-making impairments, was used. Results: We found that OCD
patients performed significantly worse on the IGT. Furthermore, features such as symptoms
of anxiety did not influence IGT performance. Conclusion: Impaired decision-making
seems to be a key feature of OCD. Given that OCD is a complex heterogeneous disorder,
homogeneous groups are necessary for an accurate characterization of our findings.
Key words: behavior, obsessive-compulsive disorder, cognition, serotonin.

Prejuizo no processo de tomada de decisdo mensurado pelo lowa Gambling Task no
transtorno obsessivo-compulsivo

RESUMO

Objetivo: Avaliar o processo de tomada de decisdo em pacientes com transtorno
obsessivo-compulsivo (TOC) utilizando o lowa Gambling Task. Pretende-se, também,
avaliar caracteristicas demogréficas e clinicas que possam influenciar essa funcéo
executiva. Método: Nossa amostra é composta de 214 sujeitos (107 pacientes com
diagndstico de TOC e 107 controles) que foram avaliados do ponto de vista clinico,
demografico e neuropsicolégico. O lowa Gambling Task, um teste que avalia o
processo de tomada de decisdo, foi aplicado. Resultados: Observamos um prejuizo no
desempenho dos pacientes com TOC no IGT. Caracteristicas como sintomas depressivos
e ansiosos nao foram responsaveis por esse prejuizo. Conclusdo: O prejuizo no processo
de tomada de decisdo parece ser um componente importante na fisiopatologia do TOC.
Como o TOC é um transtorno heterogéneo, grupos mais homogéneos sdo necessarios
para uma melhor caracterizacdo e confirmagdo dos nossos achados.

Palavras-chave: comportamento, transtorno obsessivo-compulsivo, cognicéo, serotonina.

Obsessive-compulsive disorder (OCD)
is a debilitating neuropsychiatric dis-
order'. Many neuropsychological studies
have suggested that OCD patients have
impairments in executive functions, in-
cluding flexible response, attention,

working memory, non-verbal memory
and inhibitory control*".

Considering the heterogeneity of clin-
ical manifestations of executive functions,
some authors emphasize the division be-
tween “cold” and “hot” components of ex-
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ecutive functions®. The former component of executive
function is related to the dorsolateral prefrontal network
and encompasses mechanistic cognitive abilities (e.g.,
planning, problem-solving, working memory abstract
reasoning). The latter component is related to the orbito-
frontal prefrontal network and involves functions such as
interpersonal and social behavior, real life decision-making
and emotional regulation during social interaction'”.

Interestingly, neuroimaging studies in patients with
OCD have demonstrated functional abnormalities in
these brain regions, mainly in the orbitofrontal cortex
(OFC), partially explaining the neuropsychological im-
pairments that are associated with OCD**'*!,

Decision-making is a cognitive skill that integrates
environmental information to make beneficial deci-
sions'®". Given that obsessive-compulsive symptoms
may involve deficiencies in the decision-making pro-
cess, it is important to understand the role of decision-
making in OCD**",

The Iowa Gambling Task (IGT) is a well-known neu-
ropsychological method used to study decision-making.
It is a card game that detects and measures decision-
making impairments®. Only five independent studies
have used the IGT to study OCD patients. Nielen et al."”
did not find differences between patients and healthy
volunteers. Furthermore, the same study demonstrated
that IGT performance was associated with the severity
of OCD and anxiety symptoms. Starcke et al.** observed
that impaired IGT performance was accompanied by re-
duced skin conductance responses during task perfor-
mance. Another study demonstrated similar results in
patients with prominent hoarding symptoms'. Finally,
three more studies demonstrated poor performance of
OCD patients on IGT, although these studies had a small
number of patients**.

Thus, given that only a few studies have been con-
ducted, we set out to explore the relevance of the deci-
sion-making process in the psychopathology of OCD.
We specifically aimed to evaluate the influence of clin-
ical, demographic and “cold” neuropsychological features
on IGT performance in a sample of OCD patients.

METHOD

Participants and clinical assessments

The study sample consisted of 107 Brazilian-Cauca-
sian OCD patients (between the ages of 18 and 48 years)
admitted consecutively as inpatients or outpatients in a
psychiatric unit that is specialized in the treatment of
patients with OCD. A trained psychiatrist made the di-
agnosis using a structured MINI-PLUS interview” fol-
lowing DSM-1V criteria, as well as a complete review of
medical records and an interview with (at a minimum)
a close relative.
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In order to be included, the subjects had to be of Bra-
zilian-Caucasian descent, as determined by self and/or
clinical evaluation. Any participants with a current di-
agnosis of moderate/severe major depressive disorder,
manic/hypomanic episode, substance-related disorders,
psychotic disorders, or a lifetime history of traumatic
brain injury/vascular brain disorder were excluded from
the study.

All patients were evaluated using the Yale-Brown
Obsessive-Compulsive Scale (Y-BOCS)**, the Beck
Depression Inventory (BDI)*, the Beck Anxiety Inven-
tory (BAI)* and the Dimensional Yale-Brown Obsessive-
Compulsive Scale”.

The patients were prescribed the following medica-
tions: fifty-two patients (51.48%) were prescribed selec-
tive serotonin reuptake inhibitors, fifteen (14.85%) were
prescribed clomipramine, six (5.94%) were given clomip-
ramine plus risperidone, six (5.94%) were prescribed se-
lective serotonin reuptake inhibitors plus risperidone,
and twenty-two (21.98%) were unmedicated. All med-
icated patients received the same dose of psychotropic
medications for at least 16 weeks, thereby minimizing
the effect of their medication on the treatment of OCD
or its comorbidities.

The following comorbidities (axis I diagnosis) were
observed in our patients: social phobia (n=22; 21.78%),
generalized anxiety disorder (n=22; 21.78%), agoraphobia
(n=19; 18.81%), depressive disorder (n=16; 15.84%), panic
disorder (n=15; 14.85%), smoking (n=6; 5.94%) and bi-
polar disorder (n=2; 1.98% — both presented with bipolar
subtype II and were interviewed in euthimia).

Finally, 107 healthy controls who were free of psy-
chiatric illness and had no familial history of axis I psy-
chiatric disorder in their first-degree relatives were also
screened using the MINI-PLUS. Participants were re-
cruited through local advertisements and were submitted
to the same neuropsychological tasks as OCD patients,
including the BAI and BDI scales. Furthermore, patients
and controls were matched by age, years of formal edu-
cation and intellectual level, as measured by Progressive
Matrices of Raven™.

Neuropsychological instruments

A trained neuropsychologist administered the cogni-
tive tests in a laboratory setting. The measures were ad-
ministered in a fixed order: Raven Progressive Matrices,
IGT? and Continuous Performance Task (CPT-II) (de-
scribed below). The examiner was blind to the diagnosis
of the subject being tested.

[1] We evaluated the potential contribution of intel-
ligence using the Raven Progressive Matrices.

[2] We used a computerized version of the IGT.
Briefly, subjects had to choose one card at a time from
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four possible decks (A, B, C, and D). The task required
the subjects to make 100 choices (100 trials), winning or
losing a certain amount of money in each trial. During
the instructions for the game, subjects were told that
some of the decks were more advantageous than others;
however, they did not know which decks were better.
After each choice, the subjects received feedback on the
computer screen, telling them how much money they
had won or lost. Through this feedback, subjects learn
to avoid decks that yielded high immediate gains but
led to larger future losses (decks A and B) and favor the
decks that led to a small immediate gain but avoided sub-
stantial losses over the course of the task (decks C and
D). The 100 choices were divided into five blocks of 20
choices each, allowing us to verify changes in the pat-
tern of choices throughout the task. For each block, we
used the following formula: (number of Deck C choices +
number of Deck D choices) - (number of Deck A choices
+ number of Deck B choices). The total IGT score was
then obtained by subtracting the total number of disad-
vantageous decks from that of the advantageous decks
[(C+D)-(A+B)] for 100 cards. We then obtained two
IGT subscores by subtracting the total number of disad-
vantageous decks from that of the advantageous decks
[(C+D)-(A+B)] for trials 1-50 and trials 51-100.

[3] The CPT-II provides measures of sustained
attention and motor impulsiveness. On this task, the
subject is instructed to press a spacebar when any letter
other than the letter X appears on screen. An omission
error occurs when the subject fails to press the spacebar
when a letter other than X appears; omission errors re-
flect a failure to react to a target stimulus. A commis-
sion error occurs when the subject presses the spacebar
when the letter X appears on the screen; commission
errors reflect a failure to inhibit a pre-potent motor re-
sponse. We used omission and commission errors as de-
pendent measures to evaluate attentional and motor im-
pulsivity, respectively

Statistical analysis

Statistical analysis for categorical data was per-
formed using the qui-square test, and differences be-
tween groups were assessed using a Student one-tailed
t-test. Correlations were measured using Pearson’s coef-
ficients within the OCD and control groups, indicating
the strength and direction of the linear relationships be-
tween random variables. The results were considered sig-
nificant when p<0.05.

Ethics

All procedures were approved by the local ethics
committee and were completed in accordance with the
Helsinki Declaration of 1975. All participants signed an
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informed consent form after the study had been fully ex-
plained to them.

RESULTS

OCD vs. Controls

A clinical and socio-demographic characterization
of the sample is provided in Table 1. No significant dif-
ferences were observed between the control and patient
groups in terms of age, gender, years of formal education,
or intelligence. We observed worse performance on IGT
in OCD patients, as well as more anxiety and depressive
symptoms (Table 1).

IGT performance: the influence of

social-demographic and clinical features

Analysis of Pearson’s coefficients demonstrated posi-
tive correlations between the IGT net score and first and
second half of IGT and between the first half of the task
and the second.

A positive correlation was observed between BAI
scores and BDI and YBOCS scores in OCD. Age of onset
was also positively correlated with BAI and BDI scores.

Healthy volunteers and OCD patients did not dem-
onstrate any correlations between social demographic,
clinical features (anxiety and depressive symptoms),
CPT-II results and IGT performance (Tables 2 and 3).
Furthermore, the performance was not correlated with
gender, age, years of formal education and intellectual
level (data not shown).

CPT-Il performance: the influence of

social-demographic and clinical features

OCD patients demonstrated that clinical features in-
fluence the task’s performance. While a negative corre-
lation between anxiety symptoms and commission er-
rors was observed, omission errors positively associated
to depressive symptoms and the intensity of obsessive-
compulsive symptoms.

DISCUSSION

We observed that OCD patients performed signifi-
cantly worse on the IGT. We also assessed several clinical
features such as anxiety symptoms and the performance
on CPT-II, demonstrating that they did not influence
IGT performance in the OCD or control groups.

However, we did observe correlations between the
severity of obsessive and compulsive symptoms and clin-
ical features such as depression symptoms and age of
onset. One simple explanation is that longer periods of
disease and more severe symptoms lead to more anxiety
and depression symptoms. Furthermore, anxiety, depres-
sion and OCD have common neurochemical dysfunction
in the serotonergic system"*>*.
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Table 1. Comparison between clinical, social-demographic and neuropsychological variables of patients with OCD and controls.

0OCD (n=107) Controls (n=107) p
Demographic characteristics
Age, mean=®SD years 2840%+14.12 29.331+13.22 p>0.05
Gender, male (%) 54.20% (n=58) 52.33% (n=56) p>0.05
Marital status, married (%) 31.75% (n=34) 36.44% (n=39) p>0.05
Years of formal education=£SD, years 10.87+4.75 10.26+5.02 p>0.05
Clinical features
Intelligence 42.08%6.70 41.95+7.56 p>0.05
Duration of illness, mean=®SD, months 111.54+94.36 - -
Age at onset, mean=£SD, years 18.54+9.94 - -
Duration of untreated illness, mean®SD, months 78.40%43.01 - -
Y-BOCS score, mean®SD - - -
Obsessions 12.20+1.96 - -
Compulsions 1433+5.31 - -
Total 26.61£7.70 - -
BAI, mean=+SD 20.14£9.98 742+4.66 p<0.01
BDI, mean=®SD 9.97+5.86 4211+3.06 p<0.01
Absence of axis | comorbidity (%) 23.36% (n=25) - -
Familial history of OCD (at least one first-degree relative with OCD) 14.01% (n=15) - -
OCD symptoms dimensions - - -
Obsessions/checking 38.31% (n=41) - -
Symmetry/ordering 54.20% (n=58) - -
Contamination/cleaning 59.81% (n=64) - -
Hoarding 5.60% (n=6) - -
lowa Gambling Test
IGT — Net Score -4.96112.85 64212188 p<0.01
IGT - [(C+D)-(A=B)] for first fifth cards -0.94+1543 0.76+18.43 p>0.05
IGT - [(C+D)-(A=B)] for second fifth cards -2.78%+11.08 6.87+1533 p<0.01
CPT-II
Omission errors, mean=+SD 15.30£33.65 3.04£3.41 p<0.01
Comission errors, mean=®SD 14.76+8.02 9.54+734 p<0.01

OCD:Obsessive-Compulsive Disorder; SD: Standart Deviation; Y-BOCS: Yale-Brown Obsessive Compulsive Scale; BAl: Beck Anxiety Inventory; BDI: Beck
Depression Inventory; IGT: lowa Gambling Test; CPT-IIl: Continuos Performance Task.

Evidence of impairments in the decision-making
process associated with OCD indirectly corroborates
the hypothesis of fronto-subcortical circuit dysfunction.
Functional neuroimaging techniques have demonstrated
hyperfrontality in OCD patients, suggesting the central
involvement of cortico-striato-thalamic circuits®*. The
results of structural MRIs of selected regions of interest
have consistently shown reduced grey matter volume in
the OFC in patients with OCD, and the integrity of this
circuit is believed to be specifically related to the deci-
sion-making process"'*'*'°. According to Starke et al.%,
deficits in decision-making tasks that are related to dys-
functions of the orbitofrontal cortex are more significant
that those in tasks related to the dorsolateral prefrontal

cortex in patients with OCD. Moreover, the decision-
making impairments seen in OCD patients are signifi-
cantly worse than those found in other psychiatric disor-
ders, such as schizophrenia or panic disorder, where the
dorsolateral prefrontal cortex is mainly compromised'**'.

Our results corroborate these findings, since clin-
ical characteristics influence the performance on CPT-
11, which is a task that is related to the dorsolateral pre-
frontal cortex. Therefore, poor performance on the IGT
seems to be a major symptom of OCD.

Recently, Viswanath et al.”! measured the neuropsy-
chological performance of unaffected siblings of indi-
viduals with familial OCD. They compared these unaf-
fected siblings to matched healthy controls and found
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Table 2. Correlations (r) between clinical and neuropsychological (“cold”) features and IGT performance of OCD patients.

1 2 3 4 5 6 7 8 9
1 Commission error X 29 -07 -11 -09 01 -.25% -16 .05
2 Omission error X -12 -.02 -.16 14 .08 21* A43%*
31GT - Net score X S57%* 41%* A1 .08 .04 .02
4|GT - First half X 52%* -.06 03 -.08 04
51GT - Second half X a7 A7 -15 10
6 Age of onset X 28%* 22% 12
7 BAI X 34 23%
8 BDI X 17
9 YBOCS X

*p<0.05; **p<0.01; OCD:Obsessive-Compulsive Disorder; IGT: lowa Gambling Test; BAl: Beck Anxiety Inventory; BDI: Beck Depression Inventory; Y-BOCS:

Yale-Brown Obsessive Compulsive Scale.

Table 3. Correlations (r) between clinical and neuropsychological (“cold”) features and IGT performance of controls.

1 2 3 4 5 6 7 8 9
1 Commission error X .06 =17 .08 =11 X 21 19 X
2 Omission error X =12 -.02 -.16 14 .08 14 X
31GT - Net score X S57%* A49%* 1 .08 04 X
41GT - First half X 61%* -.06 03 -.08 X
51GT - Second half X a7 A7 -15 X
6 Age of onset X X X X
7 BAI X 34%* X
8 BDI X X
9 YBOCS X

*p<0.05; **p<0.01; IGT: lowa Gambling Test; BAI: Beck Anxiety Inventory; BDI: Beck Depression Inventory; Y-BOCS: Yale-Brown Obsessive Compulsive Scale.

significant deficits in their decision-making on the IGT,
but also found that they performed equally well on sev-
eral other tests that evaluate attention, different exec-
utive functions, memory and intelligence. The specific
impairment in decision-making is consistent with the
proposed neurobiological model for OCD involving the
OFC cortex. Furthermore, they suggest that deficits in
decision-making could be a potential endophenotype in
OCD.

The opposite results have been observed by Nielen
et al.’”. This was possibly due to the small number of
OCD patients evaluated in the study (27 OCD patients
vs. 26 healthy subjects) as well as the poor representa-
tion of the heterogeneity of OCD. Furthermore, Law-
rence et al.”® demonstrated that both OCD patients and
controls showed comparable performance on the IGT.
However, patients with prominent hoarding symptoms
showed impaired decision-making on the IGT, indi-
cating that several features may influence IGT perfor-
mance. Furthermore, another feature that could influ-
ence performance on this task is the patients’ genetic
makeup, including polymorphisms of candidate genes
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related to neurochemistry systems. Our group recently
demonstrated that enhanced IGT performance is related
to polymorphisms in the La-allele of the serotonin trans-
porter promoter’.

Intriguingly, two independent studies have shown
that IGT performance predicts the outcome of anti-ob-
sessive treatment with serotonin reuptake inhibitors in
patients with OCD; patients with better IGT perfor-
mance showed more favorable anti-obsessive treatment
outcomes®"*. These findings may be partially related to
decreased serotonergic function that is associated with
decision-making and OCD"'#*"%,

The present study has some limitations that should be
highlighted. Our sample of 107 OCD patients could be
considered small given the heterogeneity of OCD symp-
toms. However, to the best of our knowledge, this study
is the largest sample that has been used to assess IGT
performance in OCD patients, and is the only study that
has evaluated clinical and demographic features. Nev-
ertheless, some other potentially confounding variables,
such as medication, were not controlled in this study.
However, given that all medicated patients received the
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same dose of psychotropic medications for at least 16
weeks, we do not believe that this should influence our
results. Furthermore, our sample size limits our ability
to make proper comparisons between OCD subgroups,
such as different comorbid disorders or dimensions of
obsessive-compulsive symptoms, as shown by Law-
rence et al."”’. Although our sample was comprised of
self-assigned Caucasian-Brazilian individuals, race (as
determined by self and/or clinical evaluation) is a poor
predictor of ancestry in Brazil, and thus an ethnic strat-
ification bias cannot be ruled out.”

Moreover, the decision-making process is a complex
cognitive process that likely involves the coordination of
multiple brain structures in addition to the OFC. Thus,
new neuropsychological tasks that evaluate decision-
making in a more advanced model are needed.

In conclusion, impaired decision-making seems to
be a key feature of OCD, and understanding this link
is paramount to understanding OCD physiopathology
and may offer insights about OCD treatment. Given that
OCD is a complex heterogeneous disorder that is me-
diated by a range of different factors, including age of
onset, gender and symptom dimensions, homogeneous
groups are necessary for an accurate characterization of
our findings.
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