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Abstract
In the psychological literature, many studies have investigated the
neuropsychological and behavioral changes that occur developmentally
during adolescence. These studies have consistently observed a deficit in the
decision-making ability of children and adolescents. This deficit has been
ascribed to incomplete brain development. The same deficit has also been
observed in adult problem and pathological gamblers. However, to date, no
study has examined decision-making in adolescents with and without
gambling problems. Furthermore, no study has ever examined associations
between problem gambling, decision-making, cognitive distortions and
alcohol use in youth. To address these issues, 104 male adolescents
participated in this study. They were equally divided in two groups, problem
gamblers and non-problem gamblers, based on South Oaks Gambling
Screen Revised for Adolescents scores. All participants performed the Iowa
Gambling Task and completed the Gambling Related Cognitions Scale and
the Alcohol Use Disorders Identification Test. Adolescent problem
gamblers displayed impaired decision-making, reported high cognitive
distortions, and had more problematic alcohol use compared to non-problem
gamblers. Strong correlations between problem gambling, alcohol use, and

cognitive distortions were observed. Decision-making correlated with
interpretative bias.

This study demonstrated that adolescent problem

gamblers appear to have the same psychological profile as adult problem
gamblers and that gambling involvement can negatively impact on decisionmaking ability that, in adolescence, is still developing. The correlations
between interpretative bias and decision-making suggested that the beliefs
in the ability to influence gambling outcomes may facilitate decisionmaking impairment.

Keywords: Decision-making; Cognitive distortions; Alcohol use; Problem
gambling; Adolescence

Introduction
Human quality of life depends on the ability to make good choices. This
ability is particularly critical during child and adolescent development.
Adolescents are required to make important decisions that affect the future,
such as which subjects to study educationally and their choice of friends.
However, during this period, decisional ability has been shown not to be
optimal. Over the last few decades, many researchers have become
interested in understanding the acquisition of the decision-making ability
across the life span.

The most frequently used assessment of decision-making is the Iowa
Gambling Task (IGT; Bechara et al., 1994). The IGT requires participants to
select one card at time from four decks of cards, each of which gives
varying amounts of pay-offs and losses. Two decks are disadvantageous in
the long-term because they lead to net losses after repeated choices, while
the other two are advantageous because they result in net wins. After
sampling from all decks, research has demonstrated that healthy individuals
gradually adopt the strategy of selecting cards from the advantageous decks,
avoiding those that turn out disadvantageous in the long-term (Bechara et
al., 1994).
Many studies on child and adolescent samples have demonstrated that the
performance on the IGT improves with age (Cassotti et al., 2011; Cauffman
et al., 2010; Crone et al., 2005). In one study (Hooper et al., 2004), three
different age cohorts were compared (9-10 years, 11-13 years, 14-17 years).
Adolescents aged 14- to 17-years old were found to make more
advantageous choices when performing the IGT and selected choices to the
advantageous decks earlier than the other two groups. This study also found
that age was one of the strong predictors of IGT performance. Similarly,
Crone, Vendel and van der Molen (2003) compared two groups of
adolescents (aged 12-13 years and 15–16 years) with young adults (18-25
years) and found that optimal IGT performance increased with age. Given

the IGT resembles real-life decisions in terms of reward, punishment, and
uncertainty of outcomes, researchers have argued that performance in this
task involves the ventromedial prefrontal cortex, that is activated when
individuals make choices that imply uncertain rewards and punishments
(Critchley et al., 2001; Elliott et al., 2000; Ernst et al., 2002). A recent study
demonstrated that decision-making improves in a J-shaped curve, with
younger participants (aged 8-9 years) performing less disadvantageously
than early adolescents (aged 12-13 years), because of a lesser sensitivity to
rewards, and older adolescents making the most advantageous choices,
because of the acquired ability to inhibit impulses, due to more mature
development of the prefrontal cortex (Smith et al., 2012).

In summary, the psychological literature has shown that adults perform
better than adolescents on the IGT, who, in turn, perform better than
children as demonstrated by (i) the positive relationship between age and
IGT performance (Crone & van der Molen, 2004; Crone et al., 2005;
Hooper et al., 2004), and (ii) ascribed poor decision-making to an non-linear
development of subcortical and prefrontal regions that underpin decisionmaking (Smith et al., 2012). This decision-making impairment, exemplified
by the perseverance of bad choices when performing the IGT, has been
detected in several studies utilizing psychopathological populations, such as
drug- and alcohol-addicted (Bechara et al., 2001; Goudriaan et al., 2005,
2006; Lorains et al., 2014; Monterosso et al., 2001; Wiehler & Peters,
2015). Nevertheless, one question left unanswered by previous research is
whether poor decision-making is associated with severity of gambling
problems in adolescent gamblers (as has been found among adult gamblers).
Comparing decision-making performance in adolescents with and without
gambling problems is necessary to determine if poor decision-making
abilities contribute to youth gambling problems.

In addition to decision-making impairment, problem gambling is
characterized by irrational biases that distort probabilistic predictions of
wins and losses and lead individuals to hold an unjustified confidence in
their ability to recover losses, and that can result in chasing losses. Even in
chance-determined gambling, such as playing slot machines or roulette,
gamblers believe they are able to influence the outcome of the game,
through strategies or superstitious gestures that associate unrelated events
(Toneatto et al., 1997). A large body of research has supported the role of
cognitive distortions in gambling, demonstrating that over 70% of
gambling-related cognitions externalized during gambling sessions are
irrational (Griffiths, 1995; Ladouceur et al., 1991).

In research investigating adolescent gambling, Delfabbro and colleagues
(2006) assessed adolescents’ knowledge about the role of randomness,
personal abilities, and the objective odds in gambling. They found that
problem gamblers, despite having a good understanding of probabilities,
were more confident in the possibility of influencing chance-determined
events. More recently, cognitive distortions have been found to be strong
predictor of youth gambling problems (Cosenza et al., 2014; Cosenza &
Nigro, 2015).
Problem gambling has also been associated with multiple psychiatric
conditions, including substance and alcohol abuse (Blanco et al., 2001). The
frequent co-occurrence of addiction disorders is not just restricted to adult
populations. Adolescent gambling is typically associated with several risktaking behaviors, including substance and alcohol abuse (Vitaro et al., 2001;
Winters et al., 1993). Moreover, the comorbidity appears to exacerbate
gambling severity. For instance, Duhig and colleagues (2007) showed that
adolescent frequent drinkers were more likely to report higher levels of
engagement in gambling, when compared with non-drinkers peers. Liu and
colleagues (2009) reported that substance-abusing adolescent gamblers
began gambling at an earlier age and reported more problematic gambling

involvement,

when

compared

to

non-substance-abusing

adolescent

gamblers. Given the common shared etiology and symptomatology, the
involvement in one addiction may increase the likelihood of involvement in
another.

Given this background, the present study attempted to expand our
understanding of the development of gambling problems in adolescents. The
first aim of the present study was to determine if adolescent decisionmaking is affected by level of gambling involvement. A second aim was to
examine cognitive distortions and alcohol use in the presence and in the
absence of gambling problems. A third aim was to examine the pattern of
associations between gambling severity, decision-making, cognitive
distortions, and alcohol use, and to identify the best predictors of problem
gambling.

As has been found in adult problem gamblers, it was hypothesized that
compared to adolescent non-problem gamblers, adolescent problem
gamblers would have a poorer decision-making ability, higher cognitive
distortions, and greater alcohol problems. It was also hypothesized that there
would be significant associations between problem gambling, cognitive
distortions, alcohol use, and poor decision-making.

Method
Participants
The sample comprised 104 adolescents males aged 16 to 19 years
(Mage=17.75 years; SDage=0.84) attending the third, fourth and the fifth year
of a secondary school situated in the province of Naples. Participants were
randomly selected from a large sample of adolescents, based on SOGS-RA
scores (South Oaks Gambling Screen Revised for Adolescents, Winters et
al., 1993). Only male adolescents participated in this study because there
were too few female problem gamblers. Previous studies (e.g., Blanco,

Hasin, Petry, Stinson, & Grant, 2006) found females start gambling later
than males. Consequently, it is likely that the age group under investigation
(16-19 years) does not include many female problem gamblers. The sample
of non-problem gamblers (NPGs) comprised adolescents with a SOGS-RA
score of 0 or 1, whereas the sample of problem gamblers (PGs)1 comprised
adolescents with a SOGS-RA of 4 or more. The two groups were matched
for age (F(1,102)=2.68, p=.10) and class year.

Measures
Iowa Gambling Task (IGT; Bechara et al., 1994). The IGT is a
computerized task that assesses decision-making abilities, and in which
participants have to select one card at time from four decks of cards (A, B,
C, D). Unbeknownst to the participant, two decks (A, B) give high
immediate rewards, but are disadvantageous in the long-term because they
result in high losses, whereas the other two decks (C, D) give lower
immediate rewards, but are advantageous in the long run because they result
in few losses. During the course of the task, participants learn the best
strategy to maximize their imaginary final profits. Performance on the IGT
is computed by subtracting the number of disadvantageous choices (A, B)
from the number of advantageous choices (C, D). The same computation for
each block of 20 cards allows investigators to evaluate the changes in
decision-making strategies across the task. A global score below 10 (out of
100) is indicative of a decision-making deficit (Bechara & Damasio, 2002).

South Oaks Gambling Screen Revised for Adolescents (SOGS-RA; Winters
et al., 1993; Italian SOGS-RA validation by Chiesi et al., 2013). The SOGSRA is a variant of the SOGS and evaluates the severity of gambling
problems among adolescents. It comprises 16 items with dichotomous
1

In the DSM-IV (American Psychiatric Association, 1994), excessive problematic gambling behaviour was
termed “pathological gambling”, whereas in the DSM-5 (American Psychiatric Association, 2013), the name was
changed to “gambling disorder” (Petry et al., 2014)”.

(yes/no) answers, related to gambling behavior over the past year. A score
between 0 and 1 denotes “non-problem” gambling, a score between 2 and 3
denotes “at-risk” gambling, and a score of 4 or more denotes “problem”
gambling. In the present study, Cronbach's alpha (CA) was adequate at .76
(95% CI [.69, .82]).

Gambling Related Cognitions Scale (GRCS; Raylu & Oei, 2004; Italian
validation by Iliceto et al., 2015). The GRCS assesses five dimensions of
gambling-related irrational beliefs: gambling expectancies are expected
benefits (as mood improvement) from gambling; illusion of control is the
perceived ability to control gambling outcomes; predictive control is the
misattribution of cause-and-effect relationships to unlinked events; inability
to stop is the perceived inability to stop gambling behavior; and
interpretative bias is an error of assessment, such as attributing wins to
personal abilities. The GRCS comprises 23 items with 7-point Likert scale
answers. Higher scores indicate higher levels of irrational belief. In the
present study, CA for the total scale (α= .90, 95% CI [.87,.93]) and for each
scale was adequate: gambling-related expectancies (α= .68, 95% CI
[.57,.77]), illusion of control (α= .57, 95% CI [.42, .69]), predictive control
(α= .69, 95% CI [.59, .78]), perceived inability to stop (α= .84, 95% CI
[.79,.88]), and interpretative bias (α= .82, 95% CI [.75,.87]).

Alcohol Use Disorders Identification Test (AUDIT; Saunders et al., 1993;
translated into Italian for the present study). The AUDIT is a 10-item selfreport screening measure comprising three questions concerning the amount
and frequency of drinking alcohol, three questions concerning alcohol
dependence, and four questions concerning problems caused by drinking
alcohol. Each question is scored from 0 (never) to 4 (daily or almost daily)
and a score of 8 or more indicates a strong likelihood of hazardous or
harmful alcohol consumption. In the present study, CA for the AUDIT was
.84 (95% CI [.78, .88]).

Procedure
Informed consent from the head of the school was obtained prior to data
collection, following a letter clarifying the objectives of the research and the
tools that would be used. After this, informed consent was obtained from
students or their parents if they were underage (under 18 years). Participants
were informed that they would be participating in an exploratory study on
gambling, that the study would be anonymous, and that they could withdraw
at any time. Data collection was held in two phases. In the first phase,
participants completed a battery of paper-and-pencil questionnaires in the
classroom, for a total duration of 30 minutes. In the second phase, each
participant performed the computerized experimental task (i.e., the IGT),
individually, in a school classroom. After the experimental session,
participants were debriefed.

Statistical analyses
Analyses were performed with the Statistical Package for the Social
Sciences (IBM SPSS Statistics for Windows, Version 20.0). The alpha
significance level was set at .05. A univariate analysis of variance
(ANOVA) with alcohol use total score (AUDIT) as the dependent variable
and Group as independent variable (non-problem gamblers vs. problem
gamblers) was performed to verify whether this measure differed
significantly between groups. A mixed 2 x 5 ANCOVA was run with Group
(non-problem gamblers vs. problem gamblers) as the between-participants
factor, IGT stages (5 blocks of 20 trials) as the within-factor, and AUDIT
score as covariate. These calculations were performed with the purpose of
assessing decision-making ability between groups and of evaluating if this
ability is independent of the alcohol use. A univariate analysis of covariance
(ANCOVA) was performed with cognitive distortions total score (GRCS) as
the dependent variable, Group as independent variable (non-problem
gamblers vs. problem gamblers) and AUDIT score as covariate to verify
whether

these

measures

differed

significantly

between

groups,

independently from alcohol use. A multivariate analysis of covariance
(MANCOVA) on the subscales of GRCS with Group (non-problem
gamblers vs. problem gamblers) as independent factor and AUDIT score as
covariate was also performed. Zero-order correlations were run to test
associations among measures. To investigate the predictive value of
measures on severity of gambling problems, a logistic regression analysis
with Group (non-problem gamblers vs. problem gamblers) as independent
and IGT, GRCS and AUDIT total scores as dependent variables was
performed.

Results
The level of alcohol use (AUDIT) was different between the two groups:
PGs reported higher levels of problem drinking than NPGs (see Table 1).
Analysis conducted on the IGT performance across the five stages
demonstrated a main effect of Stage, F(4,98)= 5.83, p<.001, η²= 0.19. This
indicated an improvement in the performance for all the participants during
the course of the task. There was also a main effect of Group, F(1,101)=
5.56, p<.02, η²= 0.05, indicating that NPGs performed better than PGs. No
Group x Stage interaction was found, F(4,98)= 0.57, p=.69 (see Figure 1).
Alcohol use was not found to have a significant effect, F(4,98)= 1.69, p=.16.

The PGs scored significantly higher than NPGs on irrational beliefs total
score (GRCS), and on all its subscales, namely gambling expectancies,
illusion of control, predictive control, inability to stop, and interpretative
bias, with a significant effect of AUDIT score, F(1,101)= 15.55, p<.001, η²=
0.13. From correlational analysis it emerged that cognitive distortions
(GRCS), poor decision-making (IGT) and problematic alcohol consumption
(AUDIT) were all associated with problem gambling (SOGS-RA).
Significant associations between cognitive distortions and alcohol use were
observed (see Table 2), and decision-making (IGT) correlated with a

specific dimension of cognitive distortions (i.e., interpretative bias) (see
Table 2).

Logistic regression was computed, entering the behavioral and self-report
measures as predictors, and PG severity as criterion. In the first step,
cognitive distortions (GRCS) was a significant predictor of gambling
disorder, χ2(1, n=104)= 43.92, p<.001. The percentage of explained variance
with cognitive distortions as the only predictor was 46% (Nagelkerke R 2). In
the second step, along with cognitive distortions, alcohol consumption
(AUDIT) was entered in the regression model and was significant, χ 2 (2,
n=104) = 4.59, p<.05, and added 4% of the explained variance to the model.
Finally, poor decision-making (IGT) was entered in the regression model
and was significant, χ2 (3, n=104) = 4.22, p<.05, adding the 3% of the
explained variance to the model. Consequently, the final regression model
explained 53% of the variance of the criterion, with an overall classification
accuracy of 78.8%, and showed that cognitive distortions, decision-making,
and alcohol consumption resulted in a higher likelihood to develop problem
gambling (see Table 3).

Discussion
The present study is the first to examine the role of decision-making,
cognitive distortions, and alcohol consumption in a sample of adolescents
with and without gambling problems. One of the purposes of the study was
to examine whether adolescent problem gamblers display the same
psychological and behavioral patterns that have been identified in previous
psychological literature examining adult problem gamblers.

The results clearly demonstrated that adolescent problem gamblers were
impaired

in

decision-making,

reported

more

problematic

alcohol

consumption, and had more gambling-related irrational beliefs, compared to
non-problem gamblers peers. Significant associations between gambling

severity, cognitive distortions and alcohol problems were observed. Poor
decision-making (using IGT) was associated with a specific cognitive
distortion (i.e., interpretative bias). Regression analyses confirmed that
cognitive distortions, alcohol use, and poor decision-making were powerful
predictors of problem gambling severity in adolescents.

The impaired decision-making performance found in adolescent problem
gamblers (compared to non-problem gamblers) as indicated by frequent
selections of cards from the disadvantageous decks. This result was largely
consistent with many previous findings that have shown diminished
performance on the IGT in problem gamblers (Forbush et al., 2008; Lakey et
al., 2007). Poor decision-making has been ascribed to an ‘insensitivity to
future consequences’ that concerns the difficulty to learn from previous
mistakes and the inability to waive immediate and conspicuous rewards in
favour of less consistent rewards that maximize profits in the long-term.
Bechara and colleagues (1998) hypothesized that at the basis of this ‘myopia
for the future’ there is an inability to use emotional processes in making
choices. These emotional processes, which occur as somatic states, predict
the advantages and disadvantages of each option, helping individuals in the
choice. Similarly to prefrontal cortex patients (Damasio, 1994), problem
gamblers were unable to use these somatic states to make good decisions.
Given the frequent comorbidity between substance addiction and behavioral
addiction (e.g., Liu et al., 2009), in the present study, the decision-making
impairment observed in participants with an excessive gambling was
controlled for in relation to alcohol use.

The negative correlation between problem gambling and decision-making
suggests that the more severe the involvement, the more impaired the
decision-making is. Interestingly, an association between decision-making
deficit and a specific dimension of irrational beliefs (i.e., interpretative bias)
was found. Interpretative bias specifically relates to the tendency to relate

wins to personal skills and losses to bad luck. This association indicates that
erroneous cognitions about gambling outcomes and the beliefs about being
able to influence winning may worsen decision-making in gambling.

In the present study, youth problem gamblers reported more irrational
beliefs respect to non-problem gamblers. In particular, they had irrational
expectancies from gambling, such as receiving social approval from the
game, and believing in their ability to influence and predict the outcome of
the gamble. Moreover, they think they are unable to stop gambling, and tend
to attribute wins to personal disposition and losses to situational factors.
Previous studies have found that youth problem gamblers, even if they have
an intact knowledge of mathematical rules and probability, tend to rely on
rapid and economic reasoning that lead to systematic errors of assessment
(Cosenza et al., 2014; Cosenza & Nigro, 2015; Delfabbro et al., 2006).
Although there is a large body of research concerning the role of cognitive
distortions in the adult problem gamblers (e.g., Goodie & Fortune, 2013;
Griffiths, 1994; Joukhador et al., 2004; Raylu & Oei, 2004), few studies
have been conducted on adolescents. The present study, alongside previous
research, confirms that cognitive distortions appear to be an important factor
in the onset and development of problem gambling and that they predict the
excessive gambling behavior. Furthermore, it has been demonstrated that
problematic alcohol use is associated with irrational cognitions and may
exacerbate gambling involvement.

Higher problematic alcohol use found among youth problem gamblers in the
present study and the correlation between alcohol- and gambling-related
problems confirms

previous research showing a higher likelihood of

addiction comorbidity (e.g., cigarette, alcohol, and/or drug use) among
adolescents with gambling problems (Duhig et al., 2007; Liu et al., 2009;
Winters et al., 1993). This is ascribed to the fact that many risk factors, such
as family history, low self-esteem, and depression (Stinchfield & Winters,

1998) are common to both disorders, and that the engagement in one
addictive behavior may increase the likelihood of developing another. The
association between gambling and alcohol problems found in the present
study is in line with a longitudinal research showing that alcohol abuse is a
predictor of problematic gambling involvement in youth males (Barnes et
al., 2002).

Finally, the present study demonstrated that decision-making deficits,
cognitive distortions, and problematic alcohol consumption were the strong
predictors of problem gambling in adolescents. It is also the first to
demonstrate using an experimental and self-report paradigm that adolescent
and adult problem gamblers have the same psychological and behavioral
profile, characterized by irrational beliefs related to gambling outcomes,
high willingness to be involved in other potential addicted behaviors (e.g.,
alcohol use), and decision-making impairment.

Previous research on decision-making in adolescent gamblers has not
considered the associations with problem gambling using experimental
methods. Such literature on decision-making has ascribed poor adolescent
decisional abilities as being due to incomplete maturational brain
development at this stage in the adolescent’s life (Steinberg, 2005).

Although adequate, the relatively low internal reliability of the GRCS is one
of the limitations of the present study. Another limitation of this study is its
cross-sectional nature and the weaknesses that are inherent in both
experimental and self-report methodologies. Further longitudinal studies
that follow participants over the course of their adolescent development
would be useful. Future brain-imaging studies could be used to examine
decision-making impairments to confirm the results in the present study and
to garner a more detailed understanding of the decisional patterns observed
in youth problem gamblers.

The findings of the present study demonstrated that gambling involvement
appears negatively affect decision-making ability that is already deficient in
adolescents. It is reasonable to assume that gambling activities hold more of
an allure to adolescents (compared to adults), because of their still maturing
brain development that creates a period of vulnerability for several
behaviors that could result detrimental in the long-term, such as addictive
behaviors. Furthermore, it is a vicious circle, because gambling experiences
may worsen an individual’s decision-making skills. This hypothesis
explains why, given the same conditions of development, youth problem
gamblers were more impaired in relation to their decision-making ability
compared to non-problem gamblers peers.
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Table 1. Mean and standard deviations of the self-report measures for non-problem gamblers (NPGs) and
problem gamblers (PGs).

NPGs (N =52)

PGs (N=52)

M

SD

M

SD

F(1,102)

p<

η²

GRCS-GE

7.58

3.76

10.61

4.34

14.46

.001

.12

GRCS-IC

5.58

2.67

7.85

3.73

12.74

.01

.11

GRCS-PC

12.63

6.00

17.65

6.08

17.94

.001

.15

GRCS-IS

7.08

2.33

14.77

6.57

63.25

.001

.38

GRCS-IB

8.17

4.70

14.96

4.92

51.71

.001

.34

GRCS-TOT

41.04

14.66

65.85

18.70

56.66

.001

.36

AUDIT

3.61

3.26

8.52

6.50

23.64

.001

.19

IGT

29.54

19.90

17.81

25.60

6.80

.05

.06

Note. GRCS-GE = Gambling Expectances scale of GRCS; GRCS-IC = Illusion of Control scale of
GRCS; GRCS-PC = Predictive Control scale of GRCS; GRCS-IS = Inability to Stop scale of GRCS;
GRCS-IB = Interpretative Bias scale of GRCS; GRCS-TOT = Gambling Related Cognition Scale Total
Score; AUDIT = Alcohol Use Disorders Identification Test; IGT = Iowa Gambling Task.

Table 2. Pearson correlation coefficients among measures among non-problem gamblers (n=52) and
problem gamblers (n=52)
1

2

3

4

5

6

7

8

1.SOGS-RA

-

2.GRCS-GE

.40**

-

3.GRCS-IC

.42**

.39**

-

4.GRCS-PC

.42**

.53**

.54**

-

5.GRCS-IS

.66**

.58**

.37**

.47**

-

6.GRCS-IB

.63**

.48**

.42**

.67**

.61**

-

7.GRCS-TOT

.66****

.75***

.64**

.84**

.80**

.84**

-

8.AUDIT

.53**

.38**

.40**

.39**

.53**

.37**

.52**

-

9.IGT

-.30**

.02

.02

-.13

-.11

-.27**

-.14

-.10

Bold values represent significant correlation coefficients.
Note. SOGS-RA = South Oaks Gambling Screen Revised for Adolescents; GRCS-GE = Gambling
Expectances scale of GRCS; GRCS-IC = Illusion of Control scale of GRCS; GRCS-PC = Predictive
Control scale of GRCS; GRCS-IS = Inability to Stop scale of GRCS; GRCS-IB = Interpretative Bias
scale of GRCS; GRCS-TOT = Gambling Related Cognition Scale Total Score; AUDIT = Alcohol Use
Disorders Identification Test; IGT = Iowa Gambling Task.
* p<.05, **p<.01

Table 3. Multivariate prediction of severity of problem gambling using linear regression analysis

Predictors

Beta

S.E.

Wald

p

Statistic

value

Step 1
0.08

0.02

26.73

0.000

GRCS-TOT

0.07

0.02

19.03

0.000

AUDIT

0.13

0.06

4.11

0.04

GRCS-TOT

0.07

0.02

17.58

0.000

IGT

-0.02

0.01

3.67

0.05

AUDIT

0.13

0.06

4.16

0.04

GRCS-TOT
Step 2

Step 3

Note. GRCS-TOT = Gambling Related Cognition Scale Total Score; AUDIT = Alcohol Use Disorders
Identification Test; IGT = Iowa Gambling Task.
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Figure 1. Means and the standard errors of the mean (SEM) of cards chosen from advantageous minus
disadvantageous decks over the five IGT blocks as function of Group.

