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Abstract Previous research has demonstrated that adult pathological gamblers (compared
to controls) show risk-proneness, foreshortened time horizon, and preference for imme-
diate rewards. No study has ever examined the interplay of these factors in adolescent
gambling. A total of 104 adolescents took part in the research. Two equal-number groups
of adolescent non-problem and problem gamblers, defined using the South Oaks Gambling
Screen-Revised for Adolescents, were administered the Balloon Analogue Risk Task
(BART), the Consideration of Future Consequences (CFC-14) scale, and the Monetary
Choice Questionnaire (MCQ). Adolescent problem gamblers were found to be more risk-
prone, more oriented to the present, and to discount delay rewards more steeply than
adolescent non-problem gamblers. Results of logistic regression analysis revealed that
BART, MCQ, and CFC scores predicted gambling severity. These novel finding provides
the first evidence of an association among problematic gambling, high risk-taking
proneness, steep delay discounting, and foreshortened time horizon among adolescents. It
may be that excessive gambling induces shortsighted behaviors that, in turn, facilitate
gambling involvement.
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Introduction

Gambling involvement has been associated with different risky behaviors, such as sub-
stance use and dangerous driving (see Van Brunschot 2009 for a review). This is probably
because gambling is itself a risk-taking activity given that it involves choices between
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options with a high probability of losing and a smaller probability of winning (e.g.,
MacPherson et al. 2010). Indeed, by definition, gambling means to risk losing something of
value (generally, money) in the hope of gaining something of greater financial value. In all
gambling activities, hope of future gain and consciousness of risk are arguably two sides of
the same coin. Anyone who gambles hopes to gain, but the way in which individuals
evaluate risk varies greatly across people and as a function of age (including risk per-
ception in gambling; see a recent review by Spurrier and Blaszczynski 2014).

Previous studies have demonstrated that, compared with non-gamblers, prob-
lem/pathological gamblers are more risk-prone and that continued gambling involvement
may increase the level of monetary risk-taking that gamblers are willing to take (e.g.,
Ciccarelli et al. 2016; Ladouceur et al. 1987; Ledgerwood et al. 2009; Martins et al. 2004;
Petry 2001b). However, other studies have failed to find statistically significant associa-
tions between gambling severity and behavioral preference for risk in adult substance
abusers with or without pathological gambling relative to controls (Krmpotich et al. 2015),
as well in a sample of university students with different degrees of gambling involvement
(Mishra et al. 2010).

With the exception of Mishra et al.’s study (2010), which examined risk-proneness in a
sample of undergraduates (mean age = 20.0 years; SD = 2.0) with different levels of
involvement in gambling, research concerning risk-taking in gambling has focused mainly
on adults. The lack of studies examining the relationship between problem gambling and
risk-taking in adolescence is even more surprising, given that adolescents tend to engage in
more risky behavior than adults (Steinberg 2004, 2007, 2008). From a developmental
perspective, there is a temporal imbalance between the slow maturation of circuitry
underlying the ability to control impulses and the faster development of circuitry
responsible for impulsive and reward-seeking behaviors (Blakemore and Robbins 2012;
Dougherty et al. 2015; Ernst et al. 2006; Ernst and Fudge 2009; Geier and Luna 2009; see
also Potenza 2013). This is most probably the reason why adolescence is a period of
vulnerability for the engagement in risky behaviors (Figner et al. 2009; Spear 2000;
Steinberg 2010).

Adolescents show a similar shortsightedness by devaluing rewards that are delayed in
time (i.e., delay discounting). Some cross-sectional studies (e.g., Green et al. 1994; Har-
rison et al. 2002; Steinberg et al. 2009; Yoon et al. 2007) have demonstrated that younger
individuals discount delayed rewards more steeply than older individuals, and that the
tendency to choose small immediate rewards, rather than larger delayed rewards declines
with age (e.g., Olson et al. 2007; Scheres et al. 2006; Steinberg et al. 2009; see Albert and
Steinberg (2011) for a review). This is probably due to individual difference factors (such
as future orientation and impulsivity), cognitive functioning (such as the ability to imagine
and experience pleasure or pain in advance of future events), and the maturation of brain
system during adolescence (Banich et al. 2013). A recent study by Anokhin et al. (2015)
demonstrated that, in spite of the presence of systematic age-related changes from age 16
to 18 years, individual differences in delay discounting showed considerable stability over
this period.

Research examining delay discounting in disordered gambling indicates that patho-
logical gamblers differ from healthy controls by devaluating rewards that are delayed in
time (Alessi and Petry 2003; Billieux et al. 2012; Dixon et al. 2003; Holt et al. 2003;
Kriplin et al. 2014; MacKillop et al. 2006; Michalczuk et al. 2011; Petry 2001a; Petry and
Casarella 1999; Petry and Madden 2010; Reynolds et al. 2006). Only four studies have
examined the relationship between gambling and delay discounting among late adoles-
cents. Holt et al. (2003) found that young gamblers did not discount delayed rewards more
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steeply than non-gamblers, whereas MacKillop et al. (2006), Cosenza and Nigro (2015),
and Nigro and Cosenza (2016) all reported that at-risk and problem gamblers more steeply
discounted delayed monetary outcomes than non-problem gamblers.

Risk-taking and delay discounting appear to be associated with the general tendency to
ignore the future consequences of actual behavior (Whiteside et al. 2005). According to
Strathman et al. (1994), the consideration of future consequences refers to “the extent to
which people consider the potential distant outcomes of their current behaviors and the
extent to which they are influenced by these potential outcomes” (p. 743). Toplak et al.
(2007), using the Strathman et al.’s consideration of future consequence (CFC) scale, a
self-report measure of time orientation, found that adult pathological gamblers show a
foreshortened time horizon compared to non-problem gamblers. Recently, using the more
recent version of the CFC, namely the 14-item CFC-14 scale (Joireman et al. 2012),
Cosenza and Nigro (2015) also found that adolescent at-risk and problem gamblers were
more insensitive to future consequences of current behavior than non-gamblers.

Even though time perspective and delay discounting appear similar, they are not
overlapping constructs (Daugherty and Brase 2010). Despite the conceptual similarities,
the few studies attempting to compare future time perspective and delay discounting do not
give reason to suppose a robust relation between them (Teuscher and Mitchell 2011). In
particular, Joireman et al. (2008) found a positive correlation between delay discounting
and the Immediate subscale of the CFC, and a negative association between delay dis-
counting and scores on the CFC Future scale (for similar results, see Daugherty and Brase
2010). Finally, Steinberg et al. (2009) found a significant but modest positive correlation
between delay discounting and future orientation. Furthermore, their results indicated that
“age differences in delay discounting are significantly mediated by differences in orien-
tation to the future but not by differences in impulsivity” (p. 39).

The Present Study

The aim of this study was to investigate, for the first time, the interplay of risk-taking
propensity, delay discounting, and time perspective in two equal-number groups of male
non-problem and problem gambling Italian adolescents. Male adolescents were focused on
not only because the prevalence of problem gambling is considerably greater in males than
in females, but also because some studies report females initiating gambling later than
males (Blanco et al. 2006). In line with previous research on adults, it was expected that,
relative to non-problem gamblers, problem gamblers would show more risk propensity,
steeper delay discounting, and that gambling severity would be associated with fore-
shortened time horizon.

Method
Participants and Procedure

The sample comprised 104 Italian males adolescents aged between 16 and 19 years
(M = 17.65 years; SD = 1.05), attending the third, fourth and fifth year of the secondary
school (lyceums and technical/trade schools) in Southern Italy. The study was approved by
the research team’s University Ethics Committee. Prior to participation, all participants
provided informed consent. For minors, informed consent was obtained from parents.
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The participants were selected randomly from two larger samples of high school student
non-problem gamblers and problem gamblers, who had completed the Italian version of the
South Oaks Gambling Screen-Revised for Adolescents (SOGS-RA; Colasante et al. 2014).
The final sample comprised two equal-number groups defined using the scoring rules for
SOGS-RA. The non-problem gamblers group included participants who reported a score of
0 or 1, whereas the problem gamblers group included participants who obtained a score of
4 or above. The two groups were matched for age, school, and class attended. Automated
matching was performed using the Fuzzy extension command in SPSS (20.0).

All participants were tested individually in a quiet room of the school. They were
administered the Balloon Analogue Risk Task (BART; Lejuez et al. 2002), the Monetary
Choice Questionnaire (MCQ; Kirby and Marakovi¢, 1996; Kirby et al. 1999), and the
14-item Consideration of Future Consequences scale (CFC-14; Joireman et al. 2012). The
only exception was the SOGS-RA that was administered prior to the actual study as this
determined participant allocation to each experimental group. The order of presentation of
measures was counterbalanced. Administration of the instruments took between 25 and
35 min to complete.

Measures
Problem Gambling

The SOGS-RA is one of the most widely used instruments for studying the prevalence of
problem gambling among adolescents. It comprises 12 scored items assessing gambling
behavior and gambling-related problems over the past 12 months. These items are scored
as either 0 or 1. The SOGS-RA score range varies from 0 to 12. In addition to the scored
items, the SOGS-RA assesses the frequency of participation in different gambling activ-
ities. Consistent with Winters et al.’s (1993, 1995) original scoring system, Level 0
comprises individuals who reported no past year gambling, a score of 0 to 1 (Level 1) is
indicative of “non-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 Italian version of the SOGS-RA (Colasante et al. 2014) was found to have
acceptable internal consistency (Cronbach’s alpha = 0.78).

Risk-Taking

The BART is a computerized laboratory-based measure of risk-taking behavior that
involves actual risky behavior for which, similar to real-world situations, riskiness is
rewarded up until a point at which further riskiness results in poorer outcomes. In the task,
the participant is presented with a balloon and offered the chance to earn money by
pumping the balloon up by clicking a button. Each pump inflates the balloon and with each
pump 5 cents are accrued in a temporary reserve, but after every pump the balloon may
explode. In such a case, all money in temporary bank is lost. The participants can stop
pumping and accumulate their earnings in a permanent bank. After each balloon explosion
or money collection, the participant’s exposure to that balloon ends, and a new balloon
appears until a total of 30 balloons have been pumped (i.e., 30 trials). The participant’s task
is to maximize profits, acting as if the money involved was real. The primary score used to
measure BART performance is the adjusted average number of pumps on unexploded
balloons, with higher scores indicative of greater risk-taking propensity.
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Delay Discounting

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 days to 186 days. The 27
items are grouped into three categories on the basis of the approximate magnitudes (small,
medium, and large) of the delayed rewards. 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 participant’s overall discounting rate parameter (k), and
temporal discounting of rewards at the three levels of magnitude (k small, kK medium, and
k large). Delay discounting is described by the following hyperbolic function (Mazur,
1984): V = A/(1 + kD), where V is the present value of a reinforcer delivered at delay D,
A is the amount of the reward, and k is a constant that describes the steepness of the
discount function. Mazur’s hyperbolic function estimated delay discounting rates (the
parameter k) based on the indifference points obtained through the questionnaire. The
indifference point is the point at which the subjective value of both alternatives (immediate
and postponed) is equal.

To determine participants’ k values, MCQ items are ordered with respect to the k values
reflecting indifference points at each choice. Following the example by Kirby and Mar-
akovi¢ (1996) and Kirby et al. (1999), Question 19 required participants to choose between
“$33 today” and “$80 in 14 days”. A discount rate of 0.10 indicates that the participant is
indifferent between these two rewards. As a result, if a participant chooses the immediate
reward on this trial (“$33”), their discount rate is greater than 0.10. In the Question 4
participant is required to choose between “$31 today” and “$85 in 7 days”. A discount
rate of 0.25 indicates that the participant is indifferent between these two rewards.
Therefore, if the same participant chooses the delayed reward on this trial, the discount rate
is <0.25. The two trials together imply that this person has a discount rate between 0.10
and 0.25. The geometric mean of this interval (k = 0.16) is used to estimate the partici-
pant’s k value. This procedure minimizes the number of choices that would be errors with
respect to the assigned k value (Kirby 2009; p. 459). Scores range varies from 0.00016 to
0.25. 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 the present version, money was converted from U.S.
dollars to Euros.

Time Perspective

The CFC-14 assesses the extent to which individuals focus on the future consequences of
their current behavior in 14 items scored using a 7-point scale (from 1 = “extremely
uncharacteristic” to 7 = “extremely characteristic”). Items are equally divided into two
subscales: Immediate (CFC-I) that concerns orientation toward the present, and Future
(CFC-F) that concerns the consideration of the future consequences of actual behavior. The
total score (ranging from 14 to 98) is obtained by summing up the values from the seven
items of each subscale. Higher scores on the instrument indicate a greater future
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orientation. In the present study internal consistency for both CFC-14 subscales was
acceptable (Cronbach’s alphas: CFC-I = 0.70 and CFC-F = 0.74).

Statistical Analysis

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 2013). Responses from the MCQ were analyzed using
the approach described by Kirby et al. (1999). Since the k values were positively skewed, a
natural log transformation was conducted and used for all analyses. The magnitude effect
on the discounting task was examined using a paired sample 7 test (Kirby et al. 1999).
Pearson’s correlations among all variables were computed separately for the two groups.
All dependent measures were compared using between-subjects and mixed-model ANO-
VAs. For these analyses, SOGS group (non-problem gamblers vs. problem gamblers) and
age group (16, 17, 18, and 19 years) were the grouping variables. MCQ scores were
analyzed using a 2 (group) X 4 (age) X 3 (reward magnitude) mixed-model ANOVA.
Analogously, CFC-14 scores were submitted to repeated measures ANOVA, with group
and age as a between-subjects factors and scores on the two subscales as dependent
variables. Finally, the independent associations between BART, MCQ, CFC-14 subscales,
and gambling status were analyzed using logistic regression.

Results

Means and standard deviations for the BART, MCQ and CFC-14 for the entire sample and
by gambling status are presented in Table 1. For ease of interpretation, descriptive
statistics are reported for the untransformed variables.

Zero-order correlations revealed a moderate negative association between the two
subscales of the CFC-14 only in non-problem gamblers group (r = —0.28; p < .05). Two-
way ANOVA yielded significant main effects of SOGS-RA group for the BART
(Fy, 96 = 11.75; p < .01, ng = 0.075), but no significant main effects of age or interac-
tions between group and age. Compared to non-problem gamblers, problem gamblers
reported significantly higher BART scores. 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 < 0.001). Results of repeated measures ANOVA yielded a
significant within-subjects effect of group (F,, ¢ = 7.39; p < .01, ng = 0.071), with
problem gamblers showing higher rates of delay discounting than did non-problem gam-
blers. Regarding CFC-14 scores, results of ANOVA for repeated measurements did not
reveal any significant main effects of group and age or interactions. However, within-
subjects contrasts revealed a significant interaction effect between groups and CFC-14
subscales (Fy, 96 = 29.05; p < .001, nf) = (.232), showing that, relative to non-problem
gamblers, problem gamblers scored significantly higher on the CFC-14 Immediate
dimension, but significantly lower on the CFC-14 Future subscale.

Finally, to assess the relative contribution of risk-taking propensity, delay discounting,
and time orientation for gambling involvement a hierarchical logistic regression analysis
was conducted, using the two groups as the criterion variable. BART, MCQ and CFC-14
scores were added sequentially to logistic regression models. For the regression, the
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Hosmer and Lemeshow test was not significant (x2[8, N =104] = 3.11; p = .927),
indicating an adequate model fit. The results of the final regression model indicated that all
variables are significant predictors of gambling status (see Table 2). More specifically,
results clearly indicate that high risk-taking propensity, steep delay discounting, and
foreshortened time horizon (i.e., high scores on the CFC-14 Immediate subscale and low
scores on the Future one), contributed significantly to predicting gambling severity.

Discussion

The present study is the first to compare risk-taking propensity, delay discounting, and time
perspective in two groups of problem and non-problem adolescent gamblers. Consistent
with the initial hypotheses, results indicated that, relative to non-problem gamblers, ado-
lescent problem gamblers were more risk-prone, showed steeper delay discounting, and
were more oriented to the present, rather than to the future. Furthermore, results of logistic
regression analysis demonstrated that strong risk-taking tendencies, steep delay dis-
counting, and a foreshortened time horizon were all significant predictors of gambling
status. Regarding risk-taking that was assessed by using a well validated laboratory risk-
taking task, the results are in line with previous research on adults (e.g., Lejuez et al. 2002;
MacKillop et al. 2014), but inconsistent with Mishra et al. (2010) who failed to found an
association between problem gambling and behavioral preferences for risk outcomes
among undergraduates.

In relation to delay discounting, the results corroborate and further extend previous
studies on both adults (for a review see Wiehler and Peters 2015) and adolescents (Cosenza
and Nigro 2015; MacKillop et al. 2006; Nigro and Cosenza 2016), which found that
problem gamblers devalue or discount delayed rewards to a greater extent than non-
problem gamblers do. Finally, the findings concerning time perspective confirm previous
studies on both adults and adolescents (Ciccarelli et al. 2016; Cosenza and Nigro 2015;
Hodgins and Engel 2002; MacLaren et al. 2012), which found that pathological and
problem gamblers show a foreshortened time horizon, with orientation to the present and
an inability to consider a long period of time into the future.

On the whole, the findings of the present study suggest that there is a relationship among
problematic gambling, risk-taking propensity, the preference for immediate rewards, and
foreshortened time horizon. However, it remains unclear whether these deficits are a
consequence of prolonged gambling, a risk factor for the development gambling addiction,
or a combination of the two. It is not surprising that adolescents prefer short-term benefits

Table 2 Results of the final regression model

B SE Wald df p Odds ratio (95 % CI)
BART 0.081 0.032 6.447 1 011 1.084 (1.019-1.154)
MCQ (Overall k) 0.505 0.236 4.568 1 .033 1.657 (1.043-2.634)
CFC-14 Immediate 0.142 0.044 10.291 1 .001 1.152 (1.057-1.257)
CFC-14 Future —0.098 0.040 6.141 1 013 0.907 (0.839-0.980)

Dependent variable group (non-problem gamblers vs. problem gamblers); Model x> = 46.91
Nagelkerke’s R* = 0.484. Overall percentage accuracy rate = 77.9 %
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(see Dahne et al., 2013). Several authors described adolescence as a period of increased
risk-taking (e.g., Romer 2010; Steinberg et al. 2008; Willoughby et al. 2013; for reviews
see Braams et al. [2015] and Crone et al. [2016]). What remains unclear is whether this
myopic view of life is a hallmark of adolescents, or is present only in a subset of indi-
viduals (see Bjork and Pardini 2015).

The results obtained clearly indicate that adolescent problem gamblers are significantly
more myopic for the future than non-problem gamblers. It may be that, apart from age,
other individual and social (such as peer pressure) or contextual factors play a prominent
role in behavioral addictions such as gambling. Recently, Defoe et al. (2015) made ref-
erence to risk-taking opportunities and suggested a hybrid developmental neuroecological
model of risk-taking that includes a risk opportunity component.

Given that over the last two decades, gambling opportunities and the accessibility to
gamble (both online and offline) have greatly increased (Meyer et al. 2009), gambling
accessibility itself represents a risk-taking opportunity. Furthermore, 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 individual differences, the frequent exposure to gambling related-cues represents
a kind of background that affects delay discounting performance. Although results
obtained in correlational studies make it difficult to distinguish whether risk propensity,
steep delay discounting, and short time horizon are acquired characteristics or risk factors
for gambling, it may be that excessive gambling leads some myopic behaviors to grow into
a habit that, in turn, facilitates addiction (Nigro and Cosenza 2016).

Finally, it is worth noting that both BART and MCQ are monetary reward tasks. Since
gamblers attach great value to money, because it is a necessity to gamble, it may be that the
extensive experience with monetary rewards might substantially affect performance on
tasks involving money. After all, “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).

Although there are several strengths of the present study, including a relatively large
sample of participants for an experimental study, there are two limitations that should be
considered when interpreting the present results. First, gambling severity was assessed
using self-report measures. Secondly, even if several studies 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 the authors’ knowledge, the present study is the first to investigate the interplay of risk-
taking, delay discounting, and time perspective on gambling severity among adolescents.
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