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Abstract

Pathological Gambling is an impulse control disorder. Impulsivity has been investigated separately by
neuropsychological tests and self-report scales. Although some studies have tried to correlate these approaches, their
interaction has not been sufficiently explored among pathological gamblers (PG). In this study, we have compared
214 PG (162 with comorbidity and 52 with no comorbidity) to 82 healthy volunteers regarding the reaction time and
number of errors at Go/No-go tasks, and scores on the Barratt Impulsiveness Scale (BIS). PG have committed more
errors at the Go/No-go tasks and presented higher scores on the self-report scale. The neuropsychological tests and
BIS composed a multinomial logistic model that discriminated PG from non-gamblers better than models having
one or another type of measure. Impulsivity seems to be a multi-dimensional phenomenon, and PG a heterogeneous

population in which different types of impulsivity are present. (JINS, 2006, 12, 907-912.)
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INTRODUCTION

Pathological Gambling is classified among the impulse con-
trol disorders in the DSM-IV (APA, 1994). There has been
a growing body of evidence about the relationship between
pathological gamblers (PG) and impulsivity (Castellani &
Rugle; 1995; Petry, 2001). Vulnerability to gambling and
addictive behaviors have been related to neurodevelopment
models involving attention, motivation, and functions asso-
ciated with the frontal lobes and impulse control (Cham-
bers et al., 2003; Navas Collado & Munoz Garcia, 2004).
Impulsivity has been investigated by subjective and objec-
tive approaches. Self-report scales have developed for assess-
ing impulsivity and had their validity demonstrated in clinical
and non-clinical settings (Patton et al., 1995). On the other
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hand, neuropsychology studies have amassed a body of evi-
dences showing cognitive deficits, mostly on executive func-
tions among psychiatric syndromes in which impulsivity is
an important feature, such as substance dependence (Rog-
ers & Robbins, 2001), attention deficit hyperactivity disor-
der (Seidman et al., 1998), and damage to the frontal lobes
(Gualtieri, 1995). These characteristics have also been
observed in non-clinical samples with history of aggressive
behavior (Barratt et al., 1997; Cherek et al., 1997). Like-
wise, neuropsychological assessment of PG also has showed
attention deficits, specifically on the executive aspects (plan-
ning, flexibility, capacity to shift and inhibitory control),
whereas the basic functions of attention, involving alert-
ness and focus, were preserved (Cavedini et al., 2002; Petry,
2001; Rugle & Melamed, 1993). However, previous studies
have not shown any significant correlation between self-
reported impulsivity and neuropsychological measures on
PG (Petry, 2001; Rugle & Melamed, 1993). Other experi-
mental measures of impulsivity, such as the Gambling Task,
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have significantly discriminated PG from non-gamblers, but
the correlation with self-reported impulsivity has not dem-
onstrated (Petry, 2001). It is intriguing that inter-related
phenomenon, executive dysfunction and self-reported im-
pulsivity in PG, sharing neurological background, have
measures that do not correlate. Possible non-excluding expla-
nations are: (1) impulsivity is a complex phenomenon, groups
of impulsive subjects are heterogeneous and self-report, and
objective measures are addressing independent and comple-
mentary traits; (2) previous studies have adopted experi-
mental measures that encompass features related to and
beyond impulsivity.

On a pilot study, we have not found differences between
PG and matched healthy volunteers on the performance at
traditional neuropsychological tests of executive functions,
such as Wisconsin Card Sorting Test, Stroop Color Test,
and Trail Making Test. It is possible that given the complex-
ity of these traditional tests, one with a focal executive
deficit may guarantee a good performance resorting to other
cognitive functions (Zaparniuk & Taylor, 1997). Thus, an
objective assessment of impulsivity for PG should include
tests that are punctual as well as related to the executive
functions, preventing subjects from compensating with other
cognitive skills vicariously developed. These tests should
discriminate PG from non-impulsive individuals and relate
to other measures of impulsivity. The Go/No-go paradigm
seems to fulfill these requirements. Subjects are instructed
to respond to a stimulus on a given condition such as press-
ing a button when hearing a high tone bell. Then, several
stimuli are presented, some meeting the response criteria,
others not (e.g., lone tone bells). The subject must discrim-
inate the target stimulus and provide adequate response,
while refraining from responding to non-target stimuli. In
such paradigm it is expected that: (a) the time required to
respond to a stimulus should be shorter for impulsive sub-
jects than non-impulsive controls; (b) errors on a Go/No-
go task (producing a response to a non-target stimulus)
should be more frequent among impulsive subjects, such
errors can be interpreted as either the impulsive subjects do
not take enough time to respond accurately, or they fail to
properly integrate information; and (c) time and errors would
hold a significant relationship to self-reported impulsivity.
The objectives of this study are: (1) to evaluate if per-
formance at Go/No-go tasks can discriminate PG from
healthy control volunteers and (2) if performance at Go/No-
go tasks is either related, or complementary to self-reported
impulsivity.

METHODS

Participants

Two hundred and nineteen subjects consecutively admitted
to the Gambling Outpatient Program at the Institute of Psy-
chiatry of the University of Sdo Paulo, were invited to par-
ticipate in this study. One refused and three did not meet the
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inclusion criteria. Final sample consisted of 214 (112 women)
subjects, meeting pathological gambling diagnostic criteria
according to the DSM-IV (APA, 1994) and having scores
on the South Oaks Gambling Screen—SOGS (Lesieur &
Blume, 1987) higher than five. They were screened through
the Schedules for Clinical Assessment in Neuropsychiatry-
SCAN (Wing et al., 1990) to identify any other current
psychiatric disorder. The PG group was been divided into 2
subgroups: PG with comorbidity (CPG) and PG with no
comorbidity (NCPG). Demographic data are reported in
Table 1. Previous neurological examinations were per-
formed to rule out clinical impairment of sensory, motor,
and high cortical functions (gross auditory impairment, dys-
kinesia, aphasia, and apraxia). All the participants were not
taking psychiatric medications.

Eighty-two healthy volunteers (37 women; Table 1) were
recruited among employees and their relatives from a rec-
reational club located in the same neighborhood of the Insti-
tute of Psychiatry. They were screened through a self-
report questionnaire and the SCAN (Wing et al., 1990).
Subjects were included in the control group when they did
not meet criteria for any current psychiatric disorder and no
lifetime diagnosis for a recurrent psychiatric syndrome (psy-
chotic disorders, bipolar disorders, obsessive-compulsive
disorder, and substance related disorders).

Instruments
Self-report measure of impulsivity

The Barratt Impulsiveness Scale Version 11 (BIS, Patton
et al., 1995), a 30 item self-report questionnaire, has three
sub factors: Attentional Impulsiveness, which refers to the
characteristic of hectic thinking and hasty decisions; Motor
Impulsiveness, which refers to fast reactions and restless-
ness; and Non-Planning Impulsiveness, which refers to a
drive for immediate outcomes and failure to assess long
term consequences.

Neuropsychological tests

The Simple Choice Auditory Reaction (SCA) and Simple
Choice Visual reaction (SCV) tests were used (PSS Cogni-
tive Rehabilitation computer software package) (Bracy,
1995). The SCA consists of a Go/No-Go reaction test in
which subjects are presented with 15 high-tone and 15 low-
tone bell trials (1000 Hz, approx. 65 dB) 1 to 4 seconds
apart randomly. Facing the computer screen, subjects are
instructed to hit the mouse as quickly as possible each time
the high-tone bell rings, and not to press it when the low-
tone bell rings. A happy or sad face appears in the screen
when the subject correctly or wrongly presses the mouse,
respectively. Outcome variables were reaction time mea-
sured in milliseconds (SCA-time) and the number of errors
(e.g., pressing after the low-tone bell stimuli—-SCA-errors).
The SCV consist of a Go/No-Go reaction test in which
subjects are randomly presented with 15 yellow squares


https://doi.org/10.1017/S1355617706061091

Impulsivity in pathological gambling

and 15 blue squares, measuring four centimeters square.
Facing the computer screen, subjects are instructed to hit
the mouse as quickly as possible each time the yellow square
appears, and not to press it when the blue square appears. A
“tah dah!” sound is presented when the subject correctly
presses the mouse, and a “puh” sound is presented when the
subject wrongly presses the mouse. Outcome variables were
reaction time measured in milliseconds (SCV-time) and the
number of errors (SCV-errors).

Procedures

A trained neuropsychologist (D.F.) administered the tests in
a quiet laboratory and in a standard sequence: beginning
with neuropsychological tests and finishing with the BIS.
The study protocol was approved by the local ethics review
committee. All participants have signed informed consent
forms before participating in this study.

Statistical analysis

Statistical data are expressed as mean standard error. Prob-
ability values reported are two-tailed, with significance set
at p < .05. In order to control individual differences among
subjects’ profiles, which may influence the results, a set of
control variables defined by sex, age, years of formal edu-
cation, and IQ was introduced in all statistical models. The
groups’ means for BIS, SCA-time, SCA-errors, SCV-time,
and SCV-errors were compared by analysis of covariance
models (Neter et al., 1996), with the control variables as
covariates. This method allows comparison of groups’ means
for subjects with the same covariates values. Where the
residual analysis suggested that the homogeneity of vari-
ance assumption failed, a transformation of the dependent
variable was applied. Multinomial logistic models (Hosmer
& Lemeshow, 2000) were used to perform a discriminant
analysis among healthy volunteers, CPG and NCPG groups.
This model is an extension of the logistic model when the
dependent variable has more than two categories. The aim
of this analysis is to confirm the importance of BIS and
neuropsychological tests in the discrimination of the groups
(all models included the set of control variables previously
described). Likelihood ratio tests (LRT) were performed to
verify the significance of the inclusion of a particular inde-
pendent variable when the other variables were already
included in the model. The main goal of LRT is to verify the
significance of the inclusion of neuropsychological vari-
ables when BIS is present in the model, and the signifi-
cance of BIS inclusion if neuropsychological variables are
already in the model. Models with the following regressors
were adjusted:

— Model 1: BIS
— Model 2: BIS and SCV-time

— Model 3: BIS and SCA-time
— Model 4: BIS and SCV-errors
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— Model 5: BIS and SCA-errors
— Model 6: BIS, SCV-errors and SCA-errors

When LRT indicated that at least one of the regressors was
significant in the presence of the others, chi-square Wald
tests were applied to verify the significance of these vari-
ables in the discrimination of each pair of groups. The SPSS
software package was used for statistical analysis.

RESULTS

The PG sample presented a high level of comorbities: 162
PG (75.7%) presented one or more comorbidities, whereas
only 52 PG had no comorbidity. We have identified nico-
tine dependence in 147 subjects (68.7%); depressive disor-
der in 133 subjects (62.1%); anxiety disorder in 77 subjects
(36%); phobia in 71 subjects (33.2%); substance abuse dis-
order, other than nicotine dependence in 45 subjects (21%);
obsessive-compulsive disorder in 14 subjects (6.5%); panic
disorder in 11 subjects (5.1%); bipolar disorder in 10 sub-
jects (4,7%); and eating disorders in 2 subjects (0.9%). There
was no significant difference between all the groups accord-
ing to the demographic variables, estimated Intelligence
Quotient, BIS and performance on the SCA and SCV tests
(Table 1).

Analysis of Covariance Models

There were no significant differences among groups’ means
for SCV-time (p = .798) and SCA-time (p = .758). The
effect of group was significant for BIS (p < .001), SCV-
error (p < .001) and SCA-error (p < .001). For BIS, the
three groups were differed from each other (p < .05). The
healthy volunteers’ group mean was significantly inferior
to that of CPG and NCPG group means; whereas for SCA-
error and SCV-error; there was no significant difference
among CPG and NCPG means for these variables.

Multinomial Logistic Models

The multinomial logistic models revealed that the inclusion
of SCV-time (P = .155) or SCA-time (P = .630) yielded no
significant improvement in discriminating the three groups
if BIS is already included in the model (Models 2 and 3 of
Table 2). The MLM models lead to a different conclusion
when we tested for the inclusion of SCV-error (P < .001)
and SCA-error (P = .003) in a model with BIS. In these
models the inclusion of the neuropsychological variables
were significant (Models 4 and 5 of Table 2); additionally,
it was possible to conclude that, in a model with BIS, SCV-
error was important to discriminate controls from NCPG
(P < .001) and CPG (P < .001) groups. A similar result
was achieved by SCA-error when we discriminated con-
trols from NCPG (P = .054) and from CPG (P = .003). In
Model 6 (Table 2), SCA-error added no significant effect
(P = .129) in a model with BIS and SCV-error. In all mod-
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Table 1. Demographic variables and performance at Go/No-go tasks and self-reported impulsivity for pathological
gamblers with comorbidity-CPG (n = 162), pathological gamblers with no comorbidity-NCPG (n = 52),
and healthy volunteers (n = 82)

Healthy

CPG NCPG Volunteers

Mean [SE] Mean [SE] Mean [SE]

Age (years old) 42.7 [.70] 40.1 [1.37] 409 [1.21]
Years of formal education 12.4 [.30] 12.7  [.38] 12.6 [.30]
Estimated IQ 101 [.77] 100 [1.30] 99 [1.14]
Simple Choice Auditory task (SCA), reaction time in milliseconds 0.64 [.03] 0.57 [.04] 0.64 [.04]
Simple Choice Visual task (SCV), reaction time in milliseconds 0.45 [.01] 0.41 [0.01] 0.44 [.01]
Errors at the SCA* 1.04 [.09]* 0.71 [.11]* 0.32 [.06]
Errors at the SCV* 1.32 [.10]% 1.17 [.14]* 0.38 [.07]
BIS 78.66 [.68]2 75.35[1.02]2"  59.68 [.78]

Note. *A square-root transformation was used to control for heterogeneity of variances; BIS = Barratt Impulsiveness Scale; 1Q =
Intelligence Quotient based on Block Design and Vocabulary of the Wescheler Adult Intelligence Scale-Revised (Wechsler, 1981).
4 = statistically significant difference compared to healthy volunteers group (p < .05).

b = statistically significant difference compared to CPG group (p < .05).

els, BIS was statistically relevant in discriminating between
the three groups.

DISCUSSION

The identification of a neuropsychological test that could
render a reliable objective measure of impulsivity is impor-
tant to a more comprehensive investigation of the patholog-
ical conditions associated to impulsivity. Such test should
fulfill the following requirements: (I) it has to be compati-
ble with a theoretical rationale that explains why this mea-
sure is an indicator of impulsivity; (II) it has to be able to
discriminate clinically diagnosed impulsive subjects from
non-impulsive ones; and (III) it has to compose with other
impulsivity measures, an useful discriminating model
between impulsive and non-impulsive subjects. The Go/No-
go tasks used in this study fulfilled all these requirements.
Indeed, CPG and NCPG presented more errors at the SCA
and SCV tests than the healthy volunteers. This is in keep-
ing with previous studies (Cavedini et al., 2002; Petry 2001;
Rugle & Melamed, 1993), which report poorer perfor-
mance of pathological gamblers than non-gamblers on tasks
involving executive functions. The SCA-errors and SCV-
errors independently discriminated PG from healthy volun-
teers and composed with the BIS a significant prediction
model. Conversely, reaction time was not different for CPG,
NCPG, and healthy volunteers, suggesting that errors were
not caused by inadequate use of time but an incomplete
integration and processing of information.

The observation that the inclusion of neuropsychological
variables in a model with self-reported impulsivity by the
BIS brought significant improvement to discriminate impul-
sive from non-impulsive subjects underscores their comple-
mentary nature, reinforcing the perception of impulsivity as
a multi-dimensional phenomenon. Each assessment meth-
odology (experimental or self-report) must account for dif-
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ferent aspects and one cannot exclude the other. CPG and
NCPG groups differentiated from healthy volunteers on
experimental and self-reported measures, suggesting that
different mechanisms may account for impulsive behavior
in this heterogeneous population. Thus, impulsivity assess-
ment is best performed by a combination of methodologi-
cally distinct tests, as shown by the Model 6 (Table 2)
comprising a neuropsychological test and a self-report scale
of impulsivity. These results reinforce the complementary
nature of different approaches to impulsivity. Such combi-
nations hold potential for future studies in non-clinical sam-
ples in which self-report scales select impulsive individuals,
whereas a set of simple and direct experimental measures
help to identifying those at risk for impulse control disor-
ders. Moreover, another important finding of this study refers
to the influence of the presence of psychiatry comorbidity
among PG in their expression of impulsivity.

This is the first study to compare performance on neuro-
psychological tests and self-reported impulsivity between
PG with comorbidity and PG without comorbidities. The
results showed that PG without comorbidity presented high
scores on the impulsivity scale and cognitive deficits, how-
ever, in the presence of comorbidities, which is very com-
mon in the population demonstrated in this work, PG presents
an increase in impulsivity expressed by both approaches.

The clinical and cross-sectional nature of this study hin-
ders generalization of non-treatment-seeking gamblers.
Another limitation in this study refers to the absence of a
specific assessment for attention deficit hyperactivity dis-
order (ADHD) that could be present among PG as reported
by previous studies. Nonetheless, this is the first study to
find a composite model for assessing impulsivity among
clinically diagnosed subjects that discriminate PG from
healthy volunteers. Further studies should investigate if the
same model applies for other psychiatric disorders in which
impulsivity is also involved, controlling for the presence of
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Table 2. Multinomial logistic models for discriminating pathological gamblers with no comorbidity (NCPG, n = 52), pathological
gamblers with comorbidity (CPG, n = 162), and healthy volunteers (HV, n = 82)

Confidence
Groups LRT WT Estimate Limits for
Model comparisons Effect p-value P-value B SE Exp(B) Exp(B)
1 BIS <.001
NCPG versus HV BIS <.001 .230 .034 1.258 1.178 1.344
CPG versus HV BIS <.001 282 .033 1.326 1.243 1.415
CPG versus NCPG BIS .009 .052 .020 1.054 1.013 1.095
2 BIS <.001 <.001
SCV-time 155 155
3 BIS <.001
SCA-time .630
4 BIS <.001 <.001
SCV-errors <.001 <.001
NCPG versus HV BIS <.001 232 .036 1.262 1.175 1.355
SCV-errors <.001 1.153 319 3.166 1.695 5.915
CPG versus HV BIS <.001 284 .036 1.329 1.238 1.426
SCV-errors <.001 1.194 310 3.300 1.798 6.057
CPG versus NCPG BIS .010 .052 .020 1.053 1.013 1.096
SCV-errors 768 .041 141 1.042 791 1.373
5 BIS <.001
SCA-errors .003
NCPG versus HV BIS <.001 228 .035 1.257 1.174 1.345
SCA-errors .054 .653 .340 1.922 .988 3.738
CPG versus HV BIS <.001 279 .035 1.322 1.235 1.414
SCA-errors .003 955 326 2.598 1.371 4.921
CPG versus NCPG BIS 011 .051 .020 1.052 1.011 1.094
SCA-errors .089 301 177 1.352 955 1.913
6 BIS <.001
SCV-errors <.001
SCA-errors .010
NCPG versus HV BIS <.001 236 .038 1.266 1.175 1.365
SCV-errors <.001 1.129 316 3.092 1.665 5.744
SCA-errors 129 556 .366 1.744 .851 3.575
CPG versus HV BIS <.001 287 .038 1.333 1.237 1.435
SCV-errors <.001 1.091 .306 2.976 1.633 5.424
SCA-errors .013 871 351 2.389 1.201 4.751
CPG versus NCPG BIS 011 .051 .020 1.052 1.012 1.095
SCV-Errors .804 -.038 154 962 11 1.303
SCA-errors .087 315 184 1.370 955 1.966

Note. BIS = Barratt Impulsiveness Scale BIS = Barratt Impulsiveness Scale; SCV = Simple Choice Visual test; SCA = Simple Choice Auditory test;
time = reaction time in milliseconds; errors = number of errors on test.

ADHD, and if such impulsive features remain after disor-
der remission. Such work might focus on other impulsivity
expressions, for instance, impulsivity craving, novelty seek-
ing, sensation seeking, and different neuropsychological vari-
ables involving executive functions, such as decision making
and planning, which can improve impulsivity models com-
posed of neuropsychological and personality constructs.
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