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Abstract Several studies examining the relationship of affective decision-making and

delay discounting in disordered gambling demonstrated that adult pathological gamblers

differ from healthy controls on both reward-related decision tasks. To date no study

analyzed the relative contribution of these variables in adolescent gambling. This study

was designed to compare affective decision-making and delay discounting in gamblers and

nongamblers Italian adolescents, controlling for alcohol consumption. A total of 138

adolescents took part in the research. Two equal-number groups, defined according to the

scoring rules for the South Oaks Gambling Screen-Revised for Adolescents, were

administered the Iowa Gambling Task (IGT), the Monetary Choice Questionnaire (MCQ),

and the Alcohol Use Disorders Identification Test (AUDIT). Zero-order correlations

among all variables revealed a moderate negative association between IGT and MCQ

scores only in nongamblers group. Results of mixed-model ANOVAs indicated that,

compared with nongamblers, adolescent gamblers performed worse on the IGT, showed

steeper delay discounting, and scored significantly higher on the AUDIT. Results of

logistic regression analysis indicated that IGT, MCQ, and AUDIT scores are all significant

predictors of gambling status. This novel finding provides the first evidence of an asso-

ciation among problematic gambling, maladaptive decision-making, and steep delay dis-

counting among adolescents, as already observed in adults.
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Introduction

Converging evidence from studies examining affective decision-making and delay dis-

counting in disordered gambling suggests that pathological gamblers differ from healthy

controls on both reward-related decision tasks. In a recent review Wiehler and Peters

(2015) reported that ten out of fourteen studies observed that pathological gamblers per-

form worse than healthy controls on the Iowa Gambling Task (IGT; Bechara 2007;

Bechara et al. 1994). Furthermore, eight out of the ten studies that examined performance

changes over time, demonstrated that controls showed improvements in performance,

whereas gamblers did not.

It seems that, during the IGT, pathological gamblers are unable to consider long-term

benefits probably due to a lack of response flexibility or chasing losses (Goudriaan et al.

2005; Kertzman, et al. 2011; Linnet et al. 2006). Other authors claim that poor decision-

making depends on a decreased reward sensitivity (Goudriaan et al. 2006), an exaggerated

response to cues predicting immediate and large monetary rewards (Brevers et al. 2013,

p. 9; see also Lakey et al. 2007), an aberrant reward processing (Lorains et al. 2014), or a

disrupted basic emotional processing (Brevers et al. 2012). Despite a large body of

research analyzed the association between gambling severity and IGT performance in

adults, and several developmental studies on decision-making in adolescence (Cassotti

et al. 2011; Cauffman et al. 2010; Crone and Dahl 2012; Crone and van der Molen 2004;

Hooper et al. 2004; see Beitz et al. 2014 and Cassotti et al. 2014 for reviews), to the best of

our knowledge yet surprisingly no study has focused on affective decision-making among

in adolescent gambling.

Pathological gamblers exhibit a similar ‘‘myopia for the future’’, by devaluating rewards

that are delayed in time. Indeed, when performing behavioral tasks assessing delay dis-

counting, they show steeper delay discounting than healthy controls (Alessi and Petry

2003; Billieux et al. 2012; Dixon et al. 2003; Holt et al. 2003; Kräplin et al. 2014;

MacKillop et al. 2006; Michalczuk et al. 2011; Petry 2001; Petry and Casarella 1999; Petry

and Madden 2010; Reynolds 2006). The three studies that examined the relation between

gambling and delay discounting among late adolescents yielded inconsistent results.

Indeed, Holt et al. (2003) reported that young gamblers did not discount delayed rewards

more steeply than non-gamblers, whereas MacKillop et al. (2006) and Cosenza and Nigro

(2015) found that (at-risk and problem) gamblers more steeply discounted delayed mon-

etary outcomes than did nonproblem gamblers.

Several studies have demonstrated that younger individuals discount delayed rewards

more steeply than older individuals (Green et al. 1994; Steinberg et al. 2009; Yoon et al.

2007), and that the tendency to choose small immediate rewards, rather than larger delayed

rewards declines with age (e.g., Olson et al. 2007; Steinberg et al. 2009; see Albert and

Steinberg 2011 for a review). However, why do adolescent gamblers discount delayed

rewards more steeply than do nongamblers still remains largely unclear.

The goal of the current study was to compare, for the first time, affective decision-

making and delay discounting in two groups of gamblers and non-gamblers Italian ado-

lescents. In addition, since alcohol and gambling problems show high co-occurrence (e.g.

Barnes et al. 2009; Grant et al. 2002; see Rahman et al. 2014 for a review), we controlled

for alcohol consumption.

If adolescent gambling shares with adult gambling a myopic view of the future, we

expect that adolescent gamblers would show poorer decision-making and steeper delay

discounting than nongamblers.

1192 J Gambl Stud (2016) 32:1191–1202

123



Methods

Participants

A total of 138 Italian high school students (79.7 % boys), ranging in age between 16 and

19 years (M = 17.64; SD = .743), participated in the study. This research was approved

by the Ethics Committee of the Department of Psychology of the Second University of

Naples. Prior to participation, all subjects provided informed consent. For minors informed

consent was obtained from parents.

The subjects were selected randomly from two larger samples of nongamblers and (at-

risk and problem) gamblers high school students, who had completed the Italian version of

the South Oaks Gambling Screen-Revised for Adolescents (SOGS-RA; Colasante et al.

2013). The final sample comprised two equal-number groups defined according to the

scoring rules for SOGS-RA. The two groups were matched in terms of gender and age.

Automated matching was performed using the Fuzzy extension command in SPSS (20.0).

The first group (nongamblers group) included participants who reported not having

gambled in the past 12 months. Because adolescent at-risk and problem gamblers showed

similar profiles (see Hardoon and Derevensky 2002), they were grouped together in the

present study. From this point on we will refer to this group as ‘‘gamblers’’.1

All participants were tested individually. They were administered the computerized

version of the IGT, the Monetary Choice Questionnaire (MCQ; Kirby and Maraković

1996; Kirby et al. 1999), and the Alcohol Use Disorders Identification Test (AUDIT;

Saunders et al. 1993).

Measures

The SOGS-RA (Winters et al. 1993, 1995) is the most widely used instrument for studying

the prevalence of problem gambling among adolescents. It consists of twelve scored items

assessing gambling behavior and gambling-related problems during the past 12 months. In

addition to the scored items, the SOGS-RA measures the frequency of participation in

different gambling activities. Consistent with Winters et al.’s original scoring system

(1993, 1995), Level 0 comprises individuals who reported no past year gambling, a score

of 0–1 (Level 1) is indicative of ‘‘no-problem’’ gambling, a score between 2 and 3 reflects

an ‘‘at-risk’’ level of gambling (Level 2), whereas a score of 4 or more is indicative of

‘‘problem’’ gambling (Level 3).

The IGT is a measure of affective decision-making. In the IGT participants make a

series of choices from a set of four computerized ‘decks of cards’, labeled A, B, C and D.

The decks of the IGT differ in terms of long-term outcome and punishment frequency.

Playing mostly from disadvantageous decks (A and B) leads to an overall loss, while

playing from advantageous decks leads to an overall gain. The players cannot predict when

a penalty will occur, nor calculate with precision the net gain or loss from each deck.

Because it is impossible to calculate the best option from the beginning of the task, players

have to learn to avoid bad decks by following their feeling and hunches, and by using the

feedback they get after each choice. Since in a standard administration of the task there are

100 trials, divided in five blocks of 20 cards, the most common method for scoring the IGT

is to calculate Net scores from each blocks of trials. Net scores for individual blocks (NET

1 Results of preliminary one-way ANOVAs indicated that at-risk and problem gamblers were similar in
terms of their levels of decision-making, delay discounting and alcohol consumption (all ps[ .05).
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1, NET 2, NET 3, NET 4, and NET 5) and the total score (NET Total) consist of the

difference between the total number of cards selected from both advantageous decks and

the total number of cards select from the disadvantageous decks. A positive score indicates

that decision-making performance was advantageous, whereas a negative one indicates that

the decision-making performance was disadvantageous (Bechara 2007).

The MCQ is a measure of delayed reward discounting that presents participants with 27

hypothetical choices between a smaller reward available immediately, and a larger reward

available at some point in the future, with delays ranging from 7 to 186 days. The 27 items

are grouped into three categories on the basis of the approximate magnitudes of the delayed

rewards. The three levels of magnitude are: small ($25–$35), medium ($50–$60), and large

($75–$85). Participants are instructed to respond in the same manner as they would with

real money. The pattern of responding can be used to determine an estimate of the par-

ticipant’s overall discounting rate parameter (k), and temporal discounting of rewards at

the three levels of magnitude (k small, k medium and k large). Higher k values reflect a

greater proportion of choices for the smaller immediate monetary amounts. Estimating

discount rates separately for each level of magnitude allows assessing the magnitude effect

on discount rates, that is, the tendency for discount rates to decrease as reward level

increases (Green et al. 1981).

One difference from the original versions of the two behavioral tasks was that, in our

versions, money was converted from US dollars to Euros.

The AUDIT is a 10-item measure of alcohol consumption, drinking behavior, and

alcohol-related problems. Responses to each item are scored from 0 to 4, giving a maxi-

mum possible score of 40.

Results

All data analyses were conducted using IBM SPSS version 20.0. The alpha level was set at

p = .05. All variables were initially screened for missing data, distribution abnormalities,

and outliers (Tabachnick and Fidell 2001). Responses from the MCQ were analyzed using

the approach described by Kirby et al. (1999). Because the k values were positively

skewed, a natural log transformation was conducted and used for all analyses. The mag-

nitude effect on the discounting task was examined using paired samples t test (Kirby et al.

1999). Pearson’s correlations among all variables were computed separately for the two

groups. All dependent measures were compared using separate between subjects two-way

ANOVAs. For these analyses, gender and group were the grouping variables. IGT and

MCQ performances were examined using mixed-model ANOVAs. In order to control for

the potential important confound of alcohol consumption, AUDIT score was included as

covariate in the analyses. Finally, the independent associations between IGT, MCQ,

AUDIT, and gambling status were analyzed using logistic regression.

Means and standard deviations for the IGT, the MCQ and the AUDIT for the entire

sample and by gambling status are presented in Table 1.

Zero-order correlations revealed a moderate negative association between IGT and

MCQ scores only in nongamblers group (r = .25; p\ .05).

Two-way ANOVAs yielded significant main effects of group for the IGT (NET Total),

the MCQ (overall k), and the AUDIT scores, but no significant main effects of gender or

interactions between gender and group. Compared to nongamblers, gamblers reported

significantly lower NET total scores (F1, 134 = 15.9; p\ .001, g2p ¼ :106) and higher
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scores on both the MCQ (F1, 134 = 7.14; p\ .01, g2p ¼ :051) and the AUDIT

(F1, 134 = 7.32; p\ .01, g2p ¼ :052).

For analyzing the profile of the IGT performances of the two groups per block we run a

repeated measures ANOVA with group as a between-subjects factor and scores on the five

subsequent IGT blocks as dependent variables. The analysis revealed a significant within-

subjects effect of block (F3.66, 497.2 = 14.28; p\ .001, g2p ¼ :095),2 reflecting the fact that

task performance increased over time, and a significant main effect of group

(F1, 136 = 27.01; p\ .001, g2p ¼ :166), indicating that gamblers performed worse than

nongamblers. This latter remained significant after controlling for alcohol use

(F1, 135 = 23.54; p\ .001, g2p ¼ :148). Within-subjects contrasts revealed significant

differences between groups for all the five blocks (F1, 136 = 25.84; p\ .001, g2p ¼ :160),

showing that gamblers performed significantly poorer than nongamblers across all blocks

of the IGT (see Fig. 1, top panel).

As regards delay discounting performance, all participants showed higher k values for

smaller, compared to larger delayed rewards. All pair-wise differences in k between reward

magnitudes were highly reliable overall and within the two groups (all ps\ .001). Choice

behavior was analyzed using a 2 9 3 mixed-model ANOVA of group by magnitude

Table 1 Means and standard deviations for the IGT, the MCQ and the AUDIT by gambling status

Nongamblers (N = 69) Gamblers (N = 69) Total sample (N = 138)

Mean SD 95 % CI Mean SD 95 % CI Mean SD 95 % CI

IGT

NET 1 0.84 4.70 -0.29–1.97 -1.30 5.29 -2.58 to
-0.03

-0.23 5.10 -1.09–0.63

NET 2 4.17 5.89 2.76–5.59 0.87 5.70 -0.50–2.24 2.52 6.01 1.51–3.53

NET 3 5.42 6.92 3.76–7.08 0.55 6.34 -0.97–2.07 2.99 7.05 1.80–4.17

NET 4 6.41 7.26 4.66–8.15 1.39 7.25 -0.35–3.13 3.90 7.65 2.61–5.19

NET 5 6.23 7.59 4.41–8.05 -0.12 8.03 -2.04–1.81 3.06 8.41 1.64–4.47

NET total 23.07 25.95 16.84–29.31 1.39 22.97 -4.13–6.91 12.23 26.73 7.73–16.73

MCQ

k small -3.85 1.37 -4.18 to
-3.52

-3.26 0.98 -3.49 to
-3.02

-3.55 1.23 -3.76 to
3.35

k medium -4.59 1.45 -4.94 to
-4.24

-3.79 1.04 -4.04 to
-3.54

-4.19 1.32 -4.41 to
-3.97

k large -5.00 1.29 -5.31 to
-4.69

-4.40 1.21 -4.69 to
-4.11

-4.70 1.28 -4.92 to
-4.48

k total
score
(overall
k)

-4.48 1.18 -4.76 to
-4.20

-3.82 0.97 -4.05 to
-3.58

-4.15 1.13 -4.34 to
-3.96

AUDIT 3.70 3.44 2.87–4.52 7.07 5.19 5.82–8.32 5.38 4.70 4.59–6.18

2 Because the assumption of sphericity was not met (Mauchly’s W = .83, p\ .05), the degrees of freedom
for tests of within-subjects effects were conservatively adjusted using the Greenhouse–Geisser F test.
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(small, medium, and large). The analysis yielded a significant within-subjects effect of

reward magnitude (F2, 272 = 84.06; p\ .001, g2p ¼ :382), indicating that rewards of larger

magnitude are discounted less steeply than rewards of smaller magnitude, and group

(F1, 136 = 13.04; p\ .001, g2p ¼ :088), with gamblers showing higher rates of delay dis-

counting than did nongamblers (see Fig. 1). Within-subjects contrasts revealed significant

differences between groups for all the three rewards magnitude (F1, 136 = 152.57;

p\ .001, g2p ¼ :529), showing that gamblers performed significantly poorer than

nongamblers across the three rewards magnitude (see Fig. 1, bottom panel). Covariate

analysis indicated that group differences remained statistically significant after controlling

for alcohol use (F1, 135 = 10.38; p\ .01, g2p ¼ :071).

Finally, to assess the relative contribution of decision-making, delay discounting, and

alcohol consumption for gambling involvement we conducted a hierarchical logistic

regression analysis using the two groups as the criterion variable. IGT, MCQ and AUDIT

scores were added sequentially to logistic regression models. The results of the final
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Fig. 1 IGT performance (top panel) and delay discounting parameter estimates (bottom panel) for gamblers
and nongamblers controlling for alcohol consumption. Error bars indicate standard error of the mean
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regression model (see Table 2) indicated that IGT, MCQ, and AUDIT scores are all

significant predictors of gambling status.

Discussion and Conclusions

The present study is the first research that compares affective decision-making and delay

discounting in two groups of gamblers and non-gamblers Italian adolescents controlling for

alcohol consumption. Consistent with our initial hypotheses, results indicated that, com-

pared with nongamblers, adolescent gamblers performed worse on the IGT and showed

steeper delay discounting. Interestingly, although gamblers scored significantly higher on

the AUDIT than did nongamblers, alcohol use had no meaningful effect on both decision-

making and delay discounting performances.

Regarding decision-making, our results indicated not only that among adolescents

gambling status is associated with poor decision-making, but also that gamblers do not

show improvement of performance over time, whereas nongamblers learn to pick more

cards from the advantageous decks over the consecutive task blocks. These findings are

consistent with previous research on adults that showed diminished performance on the

IGT in pathological gamblers (e.g. Brevers et al. 2012, 2014; Cavedini et al. 2002;

Goudriaan et al. 2005, 2006; Kertzman et al. 2011; Ledgerwood et al. 2012; Lorains et al.

2014; Power et al. 2012).

The most intriguing question remains, however, why adolescent gamblers do not learn

to stop playing from disadvantageous decks in the IGT. Although, from the existing data

on pathological gambling it is not yet clear whether impairments of decision-making are a

consequence or a precursor of addictive behaviors (Brevers et al. 2012), both individual

differences and prolonged gambling could undermine harm avoidance.

Generally speaking, several studies stressed the role of individual differences (such as

impulsivity, present orientation, and risk propensity) in reward-related decision tasks (e.g.

Banich et al. 2013; Buelow and Suhr 2013; Cosenza et al. 2014b; Dunn et al. 2006;

Steinberg et al. 2009; Upton et al. 2011). Analogously, a large body of research on adults

and adolescents have showed that cognitive distortions about gambling play a prominent

role in the development of disordered gambling and foster the persistence of gambling

despite negative outcomes (Cosenza et al. 2014a; Donati et al. 2015; Johansson et al. 2009;

Oei et al. 2008; Taylor et al. 2014; see Fortune and Goodie 2012 for a review). However,

until now no study demonstrated that there are individuals ‘‘born to gamble’’. Among

others, there is a memory paradox in heavy gamblers: On the one hand, they recall wins

more easily than losses; on the other hand, losses are so unforgettable that recovering them

Table 2 Results of the final regression model

B SE Wald df p Odds ratio (95 % CI)

IGT NET total -.037 .010 13.046 1 .000 .964 (.945–.983)

MCQ (overall k) .499 .217 5.302 1 .021 1.647 (1.077–2.519)

AUDIT .190 .055 11.971 1 .001 1.210 (1.086–1.348)

Model: v2 = 142.8. Nagelkerke’s R2 = .395. Overall percentage accuracy rate = 75.4 %
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(loss-chasing) becomes a fixed idea. It may be that such memory distortions (a subtype of

erroneous beliefs about gambling) are fueled by frequent play.

The idea that prolonged gambling contribute to harm decision-making is also consistent

with the somatic markers hypothesis (Bechara and Damasio 2005; Damasio 1994, 1996)

according to which there are primary and secondary inducers. The former are stimuli that

are innately set as pleasurable or aversive, and when they are present in the immediate

environment, they automatically elicit a somatic response, whereas the latter are entities

generated by recall or by thought, and when they are brought to memory they elicit a

somatic response (Bechara 2003, pp. 26–27). It could be that frequent play alters at least

secondary inducers through erroneous memories and (positive) thoughts associated with

gambling.

With respect to delay discounting, our results corroborate previous studies indicating

that pathological gamblers devalue delayed rewards to a greater extent than nonproblem

gamblers do (MacKillop et al. 2006; for reviews see Madden et al. 2011; Michalczuk et al.

2011). However, similarly to previous studies that assessed delay discounting by using

tasks that involve monetary rewards or losses, this result does not reveal whether the delay

discounting effect reflects a deficit in monetary decision-making, or whether other internal

(e.g. gamble for easy money) and external factors (e.g. the financial situation of partici-

pants) influence the performance (see Goudriaan et al. 2004). For instance, Shah et al.

(2012) suggested that scarcity modifies how people allocate attention. According to

Cosenza and Nigro (2015), preferring less rewarding over more rewarding monetary

alternatives might depend also on attentional neglect. It is common knowledge that there is

a close tie between gambling and money, and that severe gambling involvement is often

associated with financial difficulties. Since heavy gamblers face several problematic

financial situations, the promising of easy money may be too captivating to resist. Gam-

blers win or lose money and raising funds is of primary importance for them. Furthermore,

loss-chasing (Lesieur 1979) fosters a vicious cycle into which gamblers are trapped.

Gamblers attach great value to money, because it is required to gamble, but, paradoxically,

they squander money on gambling. The extensive experience with monetary rewards might

affect substantially performance on task involving money (such as IGT and MCQ). Ulti-

mately, ‘‘… money is a conditioned reinforcer, meaning that it is not innately rewarding,

but that its value is acquired through extensive pairing with primary rewards and through

vicarious, cultural learning’’ (Clark 2010, p. 324). Some cross-sectional studies examining

differences in delay discounting as a function of age (e.g. Green et al. 1994; Harrison et al.

2002; Scheres et al. 2006; Steinberg et al. 2009) found that delay discounting decreases

across the life span, probably due to individual difference factors, cognitive functioning,

and the maturation of brain system during adolescence (Banich et al. 2013; Olson et al.

2007). Taking for granted that adolescents discount monetary delayed rewards more

steeply than adults, the differences in delay discounting rates between adolescent gamblers

and nongamblers might depend on individual differences and/or to the context (Dixon et al.

2006). For instance, a recent study by Miedl et al. (2014) demonstrated that problem

gamblers discount more steeply the value of delayed rewards when gambling-related

scenes are presented in the background. So, it may be that, alongside with individual

differences, the frequent exposure to gambling related-cues represents a kind of back-

ground that affect delay discounting performance.

Although results obtained in correlational studies make it difficult to differentiate

whether impaired decision-making and steeper delay discounting are acquired character-

istics or risk factors for gambling, it may be that excessive gambling leads some myopic

behaviors to grow into a habit that, in turn, nourishes addiction.
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Though a detailed discussion of preventive strategies and targeted intervention pro-

grams is beyond the scope of this article, it is worth to underline that clinical interventions

should be focused on correcting the myopia for the future associated with gambling

problems in adolescence. Recent studies suggest that imagining the future by using mental

time travel—that is the faculty that allows humans to mentally project themselves back-

ward in time to re-live, or forward in time to pre-live, events—reduces impulsive delay

discounting (e.g. Cheng et al. 2012; Daniel et al. 2013; Lin and Epstein 2014). If Episodic

Future Thinking (EFT; Atance and O’Neill 2001) actually reduces delay discounting and

promotes future orientation, future event simulation could potentially be used as inter-

vention and prevention strategy for gambling addiction among adolescents.

Even if several strengths characterized this study, including a relatively large sample of

participants, there are two limitations that should be considered when interpreting the

present results. First, gambling severity and habitual alcohol use were assessed using self-

report measures. Secondly, even if several studies have demonstrated that there is no

difference across hypothetical and potentially real rewards (e.g. Johnson and Bickel 2002;

Lagorio and Madden 2005; Madden et al. 2003), delay discounting was evaluated using a

behavioral measure that relies on hypothetical monetary choices. Despite these limitations,

to our knowledge, the present study is the first research that investigates the relationship of

affective decision-making and delay discounting to gambling severity in adolescents.
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Brevers, D., Bechara, A., Cleeremans, A., & Noël, X. (2013). Iowa gambling task (IGT): Twenty years
after-gambling disorder and IGT. Frontiers in Psychology, 4, 665.

Brevers, D., Cleeremans, A., Goudriaan, A. E., Bechara, A., Kornreich, C., Verbanck, P., & Noël, X. (2012).
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Brevers, D., Koritzky, G., Bechara, A., & Noël, X. (2014). Cognitive processes underlying impaired
decision-making under uncertainty in gambling disorder. Addictive Behaviors, 39, 1533–1536.

Buelow, M. T., & Suhr, J. A. (2013). Personality characteristics and state mood influence individual deck
selections on the Iowa gambling task. Personality and Individual Differences, 54, 593–597.
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