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Abstract: Impulsive choice, measured by delay discounting (DD) tasks, has been shown in patients
with gambling disorders (GD). However, the impact of DD and treatment outcome has been scarcely
explored in GD patients. The aims of this study were: (1) to examine the baseline association
between DD and clinical variables in GD patients depending on their age and gambling preferences
(strategic vs. non-strategic); and (2) to estimate the predictive role of DD on poorer outcomes
of cognitive-behavioral therapy (CBT) when considering also the effect of other clinical variables.
133 treatment-seeking male GD patients were evaluated at baseline with a DD task and measures of
GD severity, personality traits and psychopathology. Treatment outcome was measured in terms of
dropout from CBT and relapses. Results showed baseline associations between DD and GD severity
(correlation coefficient R = 0.408 among strategic gamblers and R = 0.279 among mixed gamblers)
and between DD and positive/negative urgency (R = 0.330 for the youngest patients, R = 0.244 for
middle age, and around R = 0.35 for gamblers who reported preferences for strategic games). Other
personality traits such as high harm avoidance and low cooperativeness were also related to DD at
baseline (R = 0.606 among strategic gamblers). Regarding treatment outcome, a steeper discount rate
predicted a higher risk of relapses in strategic gamblers (odds ratio OR = 3.01) and middle-age ones
(OR = 1.59), and a higher risk of dropout in younger gamblers (OR = 1.89), non-strategic gamblers
(OR = 1.70) and mixed gamblers (R = 4.74). GD severity mediated the associations between age, DD,
personality traits and poor CBT outcome. In conclusion, impulsive choice affects treatment response
in individuals with GD and may interfere with it to a significant extent. Considering DD in GD,
patients seeking treatment could help control its impact on treatment adherence and relapses.

Keywords: impulsivity; delay discounting; gambling disorder; treatment outcomes; gambling preferences

1. Introduction

Gambling Disorder (GD) is characterized by a persistent and recurrent urge to gamble
that causes clinical distress or impairment in family, professional or personal areas. It is
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considered a multicausal behavioral addiction in which different psychological, biological
and environmental factors intervene and interact [1]. GD usually begins in adolescence or
young adulthood, but in some individuals it manifests in middle adulthood or at a more
advanced age [2]. Gender differences are also present, with higher vulnerability of male
adolescents to gambling [3], and a higher prevalence of GD in male adults [4,5].

High impulsivity is a core characteristic of GD [6–10] and it is expected to impact treat-
ment outcomes. Impulsivity is increasingly understood as a multidimensional construct
that includes multiple dimensions [11–13]. In terms of personality traits, the UPPS [14]
is a widely adopted model which divides impulsivity into four dimensions: (i) lack of
premeditation, involving acting without thinking; (ii) lack of perseverance, representing
the tendency to not finish tasks; (iii) sensation seeking, encompassing behavior tendencies
to try new and exciting activities or sensations; (iv) as well as positive and negative urgency
and a tendency to act rashly in response to extreme negative or positive emotions. This
is a validated model across different age samples and from which the UPPS-P Scale was
developed [14].

Another dimension of impulsivity is impulsive choices measured with a delay dis-
counting (DD) task [15]. This refers to the extent to which the subjective value of a reward
decreases as the delay to receipt increases. It is commonly assessed through DD tasks where
individuals have to choose between immediate and delayed rewards (e.g., money), scored
by calculating the respondent’s discount rate (k) or other quantitative indices (e.g, area un-
der the curve, impulsive choice ratio). A steeper discount rate and, subsequently, a smaller
area under the discounting curve is frequently interpreted as an impulsive preference for
immediate over delayed rewards [16–18].

Several studies have found higher discount rates in patients with GD than healthy
controls [15,19–23]. Moreover, there is evidence of an association between the severity of
GD symptoms and high discount rates [22,24]. Steeper discounts of delayed rewards in
patients with GD is associated with greater risk-taking, poorer decision-making, higher
levels of bet chasing [25], and impulsivity traits [26–28]. Similarly, other personality traits
frequently linked to GD severity that represent impulsive attitudes (e.g., high novelty
seeking, low self-directedness) [29–31] might present associations with discount rates,
although their relationship with DD has not been explored yet.

Therapies based on cognitive-behavioral approaches are considered as an effective
treatment for GD, although there are other therapies successfully adopted, alone or in
combination with CBT, including motivational interventions [32–34]. It has been shown
that high baseline impulsivity is correlated with lower adherence to treatment and worse
outcomes in patients with GD [35–39]. As for personality traits, lack of perseverance and
positive urgency were related to dropout from treatment, whereas negative urgency was
related to a higher number of relapses [35,40]. Moreover, impulsive choice (measured
through the DD task) predicted therapy dropout and relapses in other disorders such as
substance abuse [41–45]. Still, the relation between impulsive choice and treatment outcome
has not been robustly explored in GD. To date, there is only a study that showed no direct
effect between DD and the quantity of money wagered over time nor the abstinence from
gambling [46]. Nevertheless, no studies have investigated whether DD could be related to
treatment adherence and short-term relapse following cognitive-behavioral therapy (CBT).

Furthermore, DD may impact treatment response, especially in those patients pre-
senting specific personality traits or with more severe symptomatology. Previous studies
suggested that impulsivity-related personality traits seem to characterize certain profiles
of gamblers, especially those with strategic preferences (e.g., dice, poker, and other cards,
betting on sports events or races, or the stock market) [47]. In non-clinical populations,
age is another factor affecting discount rates, where more impulsive choices are observed
in younger individuals [48,49]. Overall, younger gamblers have been described as more
impulsive than the oldest ones [26,50]. Thus, discount rates could affect responses to
treatment differently in younger than older patients.
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This research aimed to: (1) examine the association between individual discount
rates and the clinical profile at baseline (e.g., GD severity, general psychopathology and
personality traits) in different age groups and gambling preferences (strategic vs non-
strategic); (2) examine whether DD predicts relapse and dropout risk; and (3) to estimate
direct and indirect associations between discount rates, GD severity, and personality
traits on poor treatment outcome. We hypothesize that higher discount rates would be
associated with worse treatment outcomes (relapses, dropouts), especially in younger
patients (vs. older patients) and strategic gamblers (vs. non-strategic patients). These
groups would show higher risks of dropout and relapses as a function of discount rates.
Finally, in patients with higher discount rates, more severe GD symptoms and more
impulsive personality traits would have poorer treatment outcomes.

2. Materials and Methods
2.1. Participants

The sample consisted of 133 consecutive patients voluntarily seeking treatment for GD,
recruited between December 2018 and November 2020 at the Behavioral Addictions Unit
within the Department of Psychiatry at Bellvitge University Hospital (Barcelona, Spain).
Inclusion criteria were being diagnosed with GD, previously screening via methods (SOGS,
DSM-5 criteria and other relevant measures to identify psychopathological symptoms) and
confirmed by individual structured interviews by experienced clinical psychologists and
psychiatrists with more than 20 years of experience in the field. Exclusion criteria included:
(a) the presence of a psychiatric or neurological disorder such as schizophrenia or other
psychotic disorders that might impact game performance, (b) an intellectual disability, and
(c) any active pharmacological therapy that might interfere.

All participants received information regarding the aims of the research, and they
provided signed informed consent for participating. There was no financial or other
compensation for being part of the study. Participants who agreed to take part in the
research were briefed on the purpose of the study and were reassured of the voluntary
nature of their participation and their rights to stop at any time. The study was approved
by the Ethics Committee of the first author’s hospital (ref. number PR286/14), adhering to
the principles outlined in the latest version of the Declaration of Helsinki.

2.2. Procedure

All participants underwent the same baseline assessment of impulsive choices, GD
severity, general psychopathological symptoms and personality traits. After baseline evalu-
ation, all patients received treatment with a standardized 16-week cognitive-behavioral
therapy (CBT) intervention described in previous works [51]. The goal of the treatment was
to train patients to implement CBT strategies in order to minimize gambling maladaptive
behaviors. The outcome of the treatment was measured by treatment dropout and relapses.
A relapse indicates that the patients present a full gambling episode. Failure to attend three
consecutive CBT sessions was considered a criterion for dropout.

2.3. Baseline Assessment
2.3.1. Delay Discounting Task

DD was assessed using a validated paper-and-pencil task [16] consisting of 27 items
that provide a set of choices between a smaller immediate monetary reward and a larger
delayed monetary reward. Each item corresponds to a different k value that represents
the amount of discounting of the later reward that renders it equal to the smaller reward.
K-values can range from 0 (selection of the delayed reward option for all items, or no
discounting) to 0.25 (selection of the immediate reward option for all items, or always dis-
counting). The respondent’s answers permit the calculation of their discounting curve, with
steeper curves indicating higher levels of impulsivity. Given the hyperbolic distribution
of discount rate values [52], an individual’s discount rates were normalized using natural
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logarithmic (ln) transformation to calculate the natural log transformation (nlog k-values)
method used in previous studies [26,52–54].

2.3.2. Gambling Disorder Diagnosis and Severity

The Diagnostic Questionnaire for Pathological Gambling [55] is a 19-item diagnostic
questionnaire based on DSM-5 criteria [56] designed to measure the presence of the GD
diagnosis (present-absent) and the level of severity (zero criteria: non-problem gambling;
1–3 criteria, problem gambling; 4–5 criteria, moderate-GD; 6–7 criteria, mild-GD; 8–9 crite-
ria, severe-GD). The sum of the DSM-5 criteria/symptoms was adopted as a measure of
the GD severity within a continuum ranging from 4 to 9, as in previous studies [57]. The
Spanish adaptation of the questionnaire was used in this study (Cronbach’s alpha α = 0.81
for the general population and α = 0.77 for clinical samples; [58]. The internal consistency
for this scale in the study sample was good (α 0.75).

The South Oaks Gambling Screen (SOGS) [59]: This is a self-report 20-item question-
naire to ascertain gambling disorder severity. This screening questionnaire discriminates
between probable pathological, problem, and non-problem gamblers. The Spanish vali-
dation used in this work [60] showed excellent internal consistency (α = 0.94), convergent
validity (R = 0.92), and test-retest reliability (r = 0.98) [60]. The internal consistency in the
study sample was in the good range (α = 0.843).

2.3.3. Impulsive Behavior Scale (UPPS-P)

The UPPS-P questionnaire [9] is composed of 59 items, measuring five dimensions of
impulsive personality traits through self-report on 59 items: negative urgency; positive
urgency; lack of premeditation; lack of perseverance; and sensation seeking. The Spanish-
language adaptation shows good reliability (Cronbach’s α between 0.79 and 0.93) and
external validity [61]. Consistency in the study sample was between good (α = 0.75 for lack
of perseverance scale) to excellent (α = 0.92 for positive urgency).

2.3.4. Temperament and Character Inventory-Revised (TCI-R)

The TCI-R questionnaire [54] contains 240 items for measuring personality traits struc-
tured in seven personality dimensions: four of them are related to temperament (novelty
seeking, harm avoidance, reward dependence, and persistence). Consistency for each di-
mension in our sample was α = 0.750, α = 0.841, α = 0.795, α = 0.900, respectively, and three
were character dimensions (self-directedness, cooperativeness and self-transcendence).
Consistency for each dimension in our sample was α = 0.899, α = 0.863, α = 0.859, respec-
tively). For the current study, the Spanish version of TCI-R was used [62].

2.3.5. Symptom Checklist-Revised (SCL-90-R)

The SCL-90 [63] self-report tool measures the global psychological state through
90 items structured in nine primary dimensions: There are three global indices that were
adopted in the study: GSI (global severity index), PST (positive symptoms total), and
PSDI (positive symptoms discomfort index). The Spanish version of this questionnaire has
obtained good to adequate indices (mean α = 0.75) [64]. Internal consistency for all of the
global indices in this study sample was 0.978.

2.3.6. Other Sociodemographic and Clinical Variables

Additional demographic, clinical, and social/family variables related to gambling
were measured using a semi-structured face-to-face clinical interview described else-
where [51]. This interview explores several variables related to gambling behavior, such
as the maximum bet in a single gambling episode, the average amount of money spent in
each episode, the motives for gambling (emotion regulation, search for prizes, etc.), debts,
illegal acts, attitudes of the family in front of the problem, etc.
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2.4. Statistical Analysis

A statistical analysis was carried out with Stata17 for Windows [65]. Correlation
models were used to assess the association between the delay discounting score and
the clinical state at baseline. Estimates were obtained within the total sample and also
stratified by the groups defined by the participants’ age. Three sub-groups based on other
studies within the GD area were considered [50,57,66,67]: younger age (18 to 34 years old),
middle-age (35 to 50 years old), and older age (51 to 80 years)], in addition to the gambling
preference (non-strategic, strategic and mixed). Partial correlations adjusted by age were
obtained within the groups of patients with different gambling preferences. In this work,
due to the strong association between the null-hypothesis test for the correlation models
with the sample size, only R-coefficients within the range of mild-medium (|R| > 0.24) to
high-large (|R| > 0.37) were considered as relevant [68].

3. Results
3.1. Characteristics of the Sample

The sample consisted of N = 133 male patients with a mean age of M = 44.6 years old
(SD = 12.7). Most participants in the study achieved primary (n = 70, 52.6%) or secondary
(n = 44, 33.1%) education levels (the remaining n = 19 participants reported tertiary level).
Most participants were also married or single (married: n = 76, 57.1%; single: n = 42, 31.6%;
divorced or separated: n = 15, 11.3%), pertained to mean low or low social position indexes
(n = 107, 80.5%), and were employed (n = 72, 54.1%).

Regarding the GD-related measures, the mean age of onset of the gambling problems
was 30.0 years old (SD = 10.5), and the mean duration of the problematic gambling activities
was 6.1 years (SD = 6.0). The most prevalent gambling preference was non-strategic games
(n = 96, 72.2%), followed by strategic games (n = 18, 13.5%) and mixed games (n = 19, 14.3%).
The number of participants who reported debts due to gambling activity was n = 54 (40.6%).

Considering the results of the global indexes of the SCL-90 R at baseline, the number
of participants within the clinical range for the GSI was n = 80 (60.2%), for the PST n = 84
(63.2%) and for the PSDI n = 22 (16.5%). For the impulsive dimensions measured with the
UPPS-P, the prevalence of participants within the clinical range was between 6% (for the
sensation seeking scale) and 29.3% (for the positive urgency scale).

3.2. Association between Delay Discounting and Clinical Profile at Baseline

Table 1 displays the correlation matrix between the delay discount rates and the clini-
cal profile at baseline (partial correlation is adjusted by the participants’ age). Bold values
indicate effect sizes within the mild-moderate to high-large ranges. While no relevant
association was found within the total sample, results stratified by the groups of age and
the gambling preference evidenced that: (a) among the younger age individuals, delay
discount rates positively correlated with the chronological age, the duration of the GD,
the SOGS-total, and the positive and negative urgency scores, while negative correlations
were found with the age of onset, the hostility and the phobic anxiety levels; (b) among the
middle age group, delay discounting positively correlated with the GD severity (number
of DSM-5 criteria and SOGS-total), the positive urgency and harm avoidance, and nega-
tively with the cooperativeness level; (c) within the non-strategic gamblers, delay discount
rates were negatively associated with the anxiety levels; (d) within the strategic gamblers,
positive associations were found between delay discount rates and age, GD severity levels,
psychopathology levels (SCL-90R scales, except for somatization) impulsivity (UPPS-P
scales, except for sensation seeking), and harm avoidance, while negative correlations
with persistence, self-directedness, cooperativeness and self-transcendence were observed;
and (e) within the individuals who reported mixed gambling preference, delay discount
rates positively correlated with age, GD severity and impulsivity (except with lack of
perseverance and sensation seeking), and negatively correlated with the SCL-90R PSDI and
self-directedness.
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Table 1. Correlations between delay discount rate with the clinical profile at baseline.

1 Group of Age 2 Gambling Preference

Younger Middle Older Non-Strat Strategic Mixed

〈 N = 31 N = 61 N = 41 N = 96 N = 18 N = 19

Age (years-old) 0.391 † 0.046 0.172 0.028 0.357 † 0.297 †

Onset of GD (years-old) −0.258 † −0.040 0.062 −0.032 0.193 0.177

Duration of GD (years) 0.527 † 0.039 −0.078 0.051 0.056 0.152

Debts due to gambling 0.113 −0.009 0.066 0.038 −0.007 −0.213

DSM-5 criteria for GD 0.753 −0.095 0.254 † 0.002 0.021 0.408 † 0.279 †

SOGS-total 0.705 0.245 † 0.317 † 0.131 0.169 0.444 † 0.595 †

SCL-90R GSI 0.978 −0.231 −0.044 −0.121 −0.227 0.522 † −0.120

SCL-90R PST 0.978 −0.151 0.039 −0.057 −0.138 0.533 † 0.060

SCL-90R PSDI 0.978 −0.134 −0.031 −0.208 −0.214 0.504 † −0.336 †

UPPS-P Lack
premeditation 0.802 −0.132 0.112 0.133 0.032 0.251 † 0.459 †

UPPS-P Lack perseverance 0.794 −0.013 0.062 0.134 0.025 0.450 † 0.187

UPPS-P Sensation seeking 0.866 0.091 −0.156 −0.119 −0.151 −0.126 0.153

UPPS-P Positive urgency 0.918 0.330 † 0.244 † −0.007 0.056 0.345 † 0.350 †

UPPS-P Negative urgency 0.837 0.273 † 0.197 −0.002 0.025 0.387 † 0.381 †

UPPS-P Impulsivity total 0.918 0.224 0.141 0.013 −0.009 0.344 † 0.526 †

TCI-R Novelty seeking 0.707 0.048 −0.068 0.092 0.039 0.105 −0.092

TCI-R Harm avoidance 0.708 −0.173 0.240 † 0.017 0.003 0.606 † 0.068

TCI-R Reward dependence 0.704 0.148 −0.122 −0.040 0.001 −0.223 −0.078

TCI-R Persistence 0.877 −0.087 −0.221 −0.187 −0.161 −0.431 † −0.194

TCI-R Self-directedness 0.819 −0.176 −0.133 −0.023 0.009 −0.557 † −0.280 †

TCI-R Cooperativeness 0.761 0.019 −0.278 † −0.232 −0.181 −0.450 † −0.193

TCI-R Self-transcendence 0.829 0.041 −0.142 −0.175 −0.181 −0.253 † 0.056

Note. 1 Age groups: younger (18–34 years old), middle (35–50 years old) and older (51–80 years old). 2 Partial
correlations adjusted by age. 〈: Cronbach’s-alpha in the study. † Bold: effect size within the ranges mild-moderate
to high-large.

3.3. Association between Delay Discounting and CBT Outcomes at Baseline

The number of patients who abandoned the CBT was n = 25 (risk of dropout equal to
18.8%), and the number of patients who reported the presence of gambling episodes was
n = 39 (risk of relapses equal to 29.3%).

Table 2 shows the coefficients that measure the association of the delay discount rates
and the CBT outcomes in the study (dropouts and relapses). The associations between
delay discounting with risk of dropout and relapse were estimated with odds ratio (OR)
coefficients, while partial correlations estimated the associations between delay discounting
and the number of treatment sessions the patients attended, the number of relapses during
the CBT and the euros spent during the relapses. All the estimates were adjusted by the
patients’ age. Within the total subsample, delay discount rates were positively related to
the risk of dropout (OR = 1.43). Considering the groups defined by age and the gambling
preference, and for the delay discounting measure, the next associations were found:
(a) with the risk of dropout within the younger age patients, the non-strategic and the
mixed gamblers; (b) the risk of relapse within the middle age patients and the strategic
gamblers; (c) the number of treatment sessions (with negative correlations) within the
younger age patients and the mixed gamblers; (d) the number of relapses and the amount
of euros spent in the gambling episodes within the strategic gamblers.
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Table 2. Association of delay discounting with the CBT outcomes.

Odds Ratio (OR) Correlation (R)

Sample Size Risk Dropout Risk Relapse Number Sessions Number Relapses Euros Relapses
1 Groups of age

Younger 31 1.89 * 0.86 −0.241 † −0.058 0.040

Middle 61 1.37 1.59 * −0.160 0.133 0.101

Older 41 1.41 1.26 −0.153 0.074 −0.010
2 Gambling
preference

Non strategic 96 1.70 * 1.22 −0.206 0.035 −0.053

Strategic 18 0.62 3.01 * 0.207 0.425 † 0.255 †

Mixed 19 4.74 * 1.20 −0.272 † −0.082 0.220

Note. 1 Age groups: younger (18–34 years old), middle (35–50 years old) and older (51–80 years old). 2 Results
adjusted by age. * Bold: significant OR. † Effect size within the ranges mild-moderate to high-large.

Table 3 shows the results of the two logistic models assessing the specific predictive ca-
pacity of the independent variables: age, duration of the GD, GD severity, psychopathology
state, impulsivity, gambling preference, and delay discount rates. Both criteria measure
the main CBT outcomes considered in this work (risk of dropout and relapses during
the treatment). The risk of dropout was associated with younger age, lower GD severity,
and higher delay discount rates. The risk of relapses was associated with higher delay
discounting scores.

Table 3. Predictive model for the CBT outcomes: logistic regression.

Dropout Relapses

B SE p OR 95%CI OR B SE p OR 95%CI OR

Age (years-old) −0.043 0.022 0.046 * 0.958 0.918 0.999 −0.024 0.017 0.170 0.976 0.944 1.010

Duration of GD
(years) 0.007 0.040 0.852 1.008 0.931 1.090 −0.024 0.035 0.496 0.976 0.911 1.046

DSM-5 criteria
baseline −0.331 0.169 0.049 * 0.718 0.516 0.999 −0.024 0.142 0.867 0.976 0.739 1.289

SCL-90R GSI
baseline 0.166 0.498 0.739 1.180 0.445 3.131 0.435 0.397 0.273 1.546 0.709 3.368

UPPS-P total
baseline 0.007 0.013 0.621 1.007 0.980 1.034 −0.014 0.011 0.214 0.986 0.965 1.008

Gambling
preference −0.219 0.551 0.691 0.803 0.273 2.368 −0.081 0.445 0.855 0.922 0.386 2.205

Delay
discounting 0.441 0.186 0.018 * 1.554 1.080 2.235 0.302 0.144 0.036 * 1.352 1.020 1.792

Note. B: unstandardized coefficient. SE: standard error. OR: odds ratio. 95%CI: 95% confidence interval. * Bold:
significant parameter. Gambling preference: 0 = non-strategic gambling and 1 = strategic or mixed. Sample size:
n = 133.

3.4. Path-Analysis

Figure 1 shows the path-diagram with the standardized coefficients in the SEM
(Table S1, Supplementary Material) and includes the complete results of testing direct, indi-
rect, and total effects. Adequate goodness of fit was obtained: RMSEA = 0.072; CFI = 0.907;
TLI = 0.901; SRMR = 0.084.
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Figure 1. Path-diagram: standardized coefficients. Note. Bad outcome: dropout or relapse. Sample
size: n = 133.

The latent variable defined by the TCI-R scores achieved significant contributors for all
the personality dimensions, except for the persistence and self-directedness. Higher scores
in this latent variable were related to higher scores in novelty-seeking, harm avoidance,
and self-transcendence, and with lower scores in reward dependence and cooperativeness.

The bad CBT outcome (dropout or relapse) was directly associated with higher levels
of delay discounting and GD severity. The GD severity achieved a mediational role in the
relationships between delay discounting, personality, and age and CBT outcome: younger
age, higher values in delay discount rates, and higher scores in the personality latent
variable predicted higher levels in the GD severity, and the next more severe GD behavior
increased the likelihood of a bad CBT outcome. Additionally, although not related to
the CBT outcome, higher levels in the personality latent variable also increased worse
psychopathological distress, the impulsivity levels, and the probability of strategic or
mixed gambling preference.

4. Discussion

The present study investigated impulsive choices in patients with GD. Specifically, a
delay discounting (DD) task was adopted to explore the relation between discount rates
and short-term response to cognitive-behavioral therapy (CBT) in a large sample of male
GD patients.

Impulsive choice, indexed by higher discount rates, was associated with higher GD
severity at baseline. In younger patients, higher discount rates were also associated with
an earliest gambling onset, and with a longer duration of the disorder, which may be con-
sidered as other indexes of severity and chronicity. These findings corroborate the evidence
for the relation between the severity of GD and impulsivity, which has been demonstrated
by studies using multiple measures of impulsivity [69]. Regarding choice impulsivity,
more severe GD symptoms have been previously associated with DD [24,70–72]. Thus,
these results suggest that the tendency to prefer economic rewards in the most immediate
way possible rather than receiving larger amounts of money in a more distant time is
related to a more severe clinical profile of gamblers, which in turn is expected to impact
treatment outcomes.

Furthermore, baseline associations between different impulsivity dimensions emerged,
especially in younger gamblers. Specifically, both younger and middle age gamblers with
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more impulsive choices were characterized by higher negative urgency. In the youngest
group of patients, the association with DD was also present for positive urgency. Emotion-
laden impulsivity, which is represented by urgency, has been linked to affective mechanisms
related to problem gambling. Previous evidence that explored a relationship between trait
impulsivity and DD in GD patients also showed a link between urgency and impulsive
choice [26–28,71]. The present findings confirm that the difficulty to postpone immediate
gratification is directly related to emotional impulsivity (i.e., a tendency to act rashly when
experiencing emotional states) in young patients with GD. In addition, a steeper discount
rate showed a relationship with high levels of harm avoidance and low levels of coopera-
tiveness in middle-aged patients. Harm avoidance is characterized by a greater tendency
to anxiety, worry and insecurity, isolation, and disconnection from the environment, poor
decision-making skills, and planning skills [73]. Studies showed harm avoidance in more
severe GD patients who tend to use gambling as a dysfunctional mechanism to avoid
problems and regulate emotions [73]. Therefore, gambling could be a dysfunctional habit
acquired and maintained over time as a mechanism to avoid problems and difficulties
in emotion regulation. Low cooperativeness is typical of low empathy and self-absorbed
individuals who primarily look out for themselves [74]. Thus, it could be that these patients
are less prone to recognize their gambling as problematic, despite the external pressure
(e.g., family, partner) for seeking treatment.

Another finding emerged from the baseline evaluation due to the decision making
profile of patients with preferences for strategic gambling. In this group, higher discount
rates correlated with higher severity of GD and higher general psychopathology. More
severe clinical profiles have been frequently reported in strategic gamblers, often measured
in terms of higher bets, higher levels of psychopathology [73,75], cognitive distortions,
and more severe GD symptoms [75–77]. Moreover, higher discount rates in strategic
gamblers were associated with higher levels of negative urgency and harm avoidance,
which are personality traits related to emotional dysregulation. Both impulsivity-related
traits and impulsive decision-making have been reported in strategic gamblers [35,73,75],
and the present findings further suggest a link between these measures of impulsivity in
strategic gamblers. In addition, other maladaptive personality traits showed a relation with
impulsive choice in this group, including low cooperativeness, self-direction, persistence,
and self-transcendence, which could additionally contribute to a more severe clinical
profile [75].

Regarding the relation between DD and treatment outcome, more impulsive choice pre-
dicted the worst outcomes, coinciding with previous findings in other addictions [44,78,79].
Differences emerged when considering groups of age and strategic preferences. On the
one hand, younger gamblers showed an association between discount rates and higher
risk of dropout, attending a lower number of CBT sessions before abandoning treatment.
By contrast, the middle age group showed an association between DD and higher risk
of relapses. On the other hand, DD predicted a higher risk of dropout in patients with
preferences for non-strategic or mixed types of gambling and a higher risk of relapse in
those with a preference for strategic games.

The association between DD and dropout has been previously described in substance
use disorders, such as alcohol dependence [80]. However, this is the first study showing
evidence for an association between DD and low treatment adherence in young GD patients.
As for relapses, results coincide with previous studies in the field of substance addictions
that also observed that high discount rates, together with other factors related to impulsivity,
predicted relapses [79]. Therefore, as suggested by other authors, DD may be considered
a neurocognitive risk factor that may have a specific impact on the ability of individuals
to complete treatment and to remain abstinent [80]. Likewise, this impact of DD on
treatment response would be more evident in younger age GD patients. Furthermore,
the co-occurrence of impulsive personality traits (e.g., negative/positive urgency) and
impulsive decision making styles observed in younger/middle age gamblers at baseline
may negatively impact treatment response.
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Besides, analysis in the total sample confirmed that higher discount rates predicted
both the risk of relapses and dropout. In addition, the higher risk of relapses was also
predicted by younger age and lower GD severity. Younger age has been described in
previous studies as a sociodemographic risk factor for dropout in the case of GD due
to, among other aspects, higher levels of impulsivity [81]. In addition, the association
between a lower severity of GD and a higher risk of dropout has also been described by
other authors, who suggest that it could be because these individuals may experience less
interference from the disorder and therefore be less motivated to adhere to treatment, or
that they may receive significant treatment benefits at the beginning of treatment, which
could lead them to drop out of it [81].

Finally, the path analysis confirmed the direct link between DD and treatment out-
come, considering both relapses and dropout. Furthermore, GD severity emerged as a
crucial variable mediating the relationship between age, personality traits and DD and
CBT outcome. Hence, younger patients, with higher values in delay discount rates, and
specific personality traits (i.e., higher scores in novelty seeking, harm avoidance, and self-
transcendence, and lower scores in reward dependence and cooperativeness) showed more
severe GD symptoms, which in turn increase the likelihood of poor treatment outcome.
These results contribute to the identification of the clinical profile of a gambler who is at risk
of dropout and relapses, who is younger, with impulsive traits and poor decision making,
and therefore presents more severe symptoms. Identifying specific factors underlying GD
severity and poor response to treatment in younger patients is crucial to adapt personalized
and more effective interventions. In this vein, tools that complement CBT, including new
technologies [82], might help address certain underlying factors which are usually difficult
to change, such as impulsivity or anger expression.

This is the first study that defines DD as an essential factor in the treatment response
of individuals with GD that may interfere with it to a significant extent. However, the
current findings should be interpreted considering some limitations. First, the majority of
the patients who sought treatment for GD were male, which is consistent with previous
reports [57,83,84]. To avoid gender as a source of bias leading to incorrect conclusions, and
given the gender differences in GD profiles and course [85,86], only males were included
in this study. Therefore, the present results could not be extended to female GD patients.
Another limitation is that impulsive choices were assessed only at baseline, which did not
allow for the evaluation of possible changes in DD rates after treatment and their impact
on it. Considering how aspects of impulsivity might change during treatment and post
treatment requires additional investigation.

5. Conclusions

In conclusion, baseline discount rates were associated with GD severity and with
emotional impulsive traits, specifically in GD patients of young/middle age and with
preferences for strategic gambling. More impulsive choices at baseline predicted poor
treatment outcomes, which are also influenced by age, personality traits and GD severity. A
steeper discount rate directly predicted a higher risk of dropout or relapses, and indirectly
affected treatment outcome by the mediation of GD severity. Consequently, it is essential to
take into account subjects’ levels of choice impulsivity before treatment initiation in order
to control a negative impact on treatment adherence.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/jcm11061611/s1, Table S1: SEM: direct, indirect and total effect tests.

Author Contributions: S.J.-M., T.M.-M. and G.T. contributed to the development of the study concept
and design. R.G. performed the statistical analysis. S.J.-M., T.M.-M., G.T. and G.M.-B. helped with
the interpretation of data and the writing of the manuscript. T.M.-M., G.T. and R.M.-O. collected
the data. F.F.-A. and J.M.M. revised the manuscript and provided substantial comments. S.J.-M.,
F.F.-A. and J.M.M. obtained funding. All authors have read and agreed to the published version of
the manuscript.

https://www.mdpi.com/article/10.3390/jcm11061611/s1
https://www.mdpi.com/article/10.3390/jcm11061611/s1


J. Clin. Med. 2022, 11, 1611 11 of 14

Funding: This research was supported by grants from the CERCA Programme/Generalitat de
Catalunya for institutional support. It was additionally supported by grants from the Ministerio de
Ciencia, Innovación y Universidades (grant RTI2018-101837-B-100). The research was funded by the
Delegación del Gobierno para el Plan Nacional sobre Drogas (2017I067 and 2019I47), Instituto de Salud
Carlos III (ISCIII) (PI17/01167) and co-funded by FEDER funds/European Regional Development
Fund (ERDF), a way to build Europe. CIBERObn and CIBERSAM are both initiatives of ISCIII.
The funders had no role in the study design, data collection, and analysis, decision to publish, or
preparation of the manuscript. TM-M is supported by a predoctoral Grant of the Ministerio de
Educación, Cultura y Deporte (FPU16/02087).

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Ethics Committee of the Bellvitge University Hospital (ref. number
PR286/14).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Conflicts of Interest: The authors declare that they have no conflict of interest.

References
1. Calado, F.; Griffiths, M.D. Problem gambling worldwide: An update and systematic review of empirical research (2000–2015).

J. Behav. Addict. 2016, 5, 592. [CrossRef] [PubMed]
2. Granero, R.; Penelo, E.; Stinchfield, R.; Fernandez-Aranda, F.; Savvidou, L.G.; Fröberg, F.; Aymamí, N.; Gómez-Peña, M.;

Pérez-Serrano, M.; del Pino-Gutiérrez, A.; et al. Is Pathological Gambling Moderated by Age? J. Gambl. Stud. 2013, 30, 475–492.
[CrossRef] [PubMed]

3. Di Nicola, M.; Ferri, V.R.; Moccia, L.; Panaccione, I.; Strangio, A.M.; Tedeschi, D.; Grandinetti, P.; Callea, A.; de-Giorgio, F.;
Martinotti, G.; et al. Gender differences and psychopathological features associated with addictive behaviors in adolescents.
Front. Psychiatry 2017, 8, 256. [CrossRef] [PubMed]

4. Subramaniam, M.; Wang, P.; Soh, P.; Vaingankar, J.A.; Chong, S.A.; Browning, C.J.; Thomas, S.A. Prevalence and determinants of
gambling disorder among older adults: A systematic review. Addict. Behav. 2015, 41, 199–209. [CrossRef] [PubMed]

5. Granero, R.; Penelo, E.; Martínez-Giménez, R.; Álvarez-Moya, E.; Gómez-Peña, M.; Aymamí, M.N.; Bueno, B.; Fernández-Aranda, F.;
Jiménez-Murcia, S. Sex differences among treatment-seeking adult pathologic gamblers. Compr. Psychiatry 2009, 50, 173–180.
[CrossRef] [PubMed]

6. Lee, R.S.C.; Hoppenbrouwers, S.; Franken, I. A Systematic Meta-Review of Impulsivity and Compulsivity in Addictive Behaviors.
Neuropsychol. Rev. 2019, 29, 14–26. [CrossRef] [PubMed]

7. Rømer Thomsen, K.; Buhl Callesen, M.; Hesse, M.; Lehmann Kvamme, T.; Mulbjerg Pedersen, M.; Uffe Pedersen, M.; Voon, V.
Impulsivity traits and addiction-related behaviors in youth. J. Behav. Addict. 2018, 7, 317–330. [CrossRef]

8. Tiego, J.; Oostermeijer, S.; Prochazkova, L.; Parkes, L.; Dawson, A.; Youssef, G.; Oldenhof, E.; Carter, A.; Segrave, R.A.;
Fontenelle, L.F.; et al. Overlapping dimensional phenotypes of impulsivity and compulsivity explain co-occurrence of addictive
and related behaviors. CNS Spectr. 2019, 24, 426–440. [CrossRef] [PubMed]

9. Engel, A.; Cáceda, R. Can Decision Making Research Provide a Better Understanding of Chemical and Behavioral Addictions?
Curr. Drug Abuse Rev. 2015, 8, 75–85. [CrossRef]

10. Del Pino-Gutiérrez, A.; Jiménez-Murcia, S.; Fernández-Aranda, F.; Agüera, Z.; Granero, R.; Hakansson, A.; Fagundo, A.B.;
Bolao, F.; Valdepérez, A.; Mestre-Bach, G.; et al. The relevance of personality traits in impulsivity-related disorders: From
substance use disorders and gambling disorder to bulimia nervosa. J. Behav. Addict. 2017, 6, 396–405. [CrossRef]

11. Rochat, L.; Billieux, J.; Gagnon, J.; Van der Linden, M. A multifactorial and integrative approach to impulsivity in neuropsychology:
Insights from the UPPS model of impulsivity. J. Clin. Exp. Neuropsychol. 2018, 40, 45–61. [CrossRef] [PubMed]

12. MacKillop, J.; Weafer, J.; Gray, J.C.; Oshri, A.; Palmer, A.; de Wit, H. The latent structure of impulsivity: Impulsive choice,
impulsive action, and impulsive personality traits. Psychopharmacology 2016, 233, 3361–3370. [CrossRef] [PubMed]

13. Evenden, J. Impulsivity: A discussion of clinical and experimental findings. J. Psychopharmacol. 1999, 13, 180–192. [CrossRef]
[PubMed]

14. Whiteside, S.P.; Lynam, D.R.; Miller, J.D.; Reynolds, S.K. Validation of the UPPS impulsive behaviour scale: A four-factor model
of impulsivity. Eur. J. Pers. 2005, 19, 559–574. [CrossRef]

15. Amlung, M.; Vedelago, L.; Acker, J.; Balodis, I.; MacKillop, J. Steep delay discounting and addictive behavior: A meta-analysis of
continuous associations. Addiction 2017, 112, 51–62. [CrossRef]

16. Kirby, K.N.; Petry, N.M.; Bickel, W.K. Heroin addicts have higher discount rates for delayed rewards than non-drug-using
controls. J. Exp. Psychol. Gen. 1999, 128, 78–87. [CrossRef]

17. Lempert, K.M.; Steinglass, J.E.; Pinto, A.; Kable, J.W.; Simpson, H.B. Can delay discounting deliver on the promise of RDoC?
Psychol. Med. 2019, 49, 190–199. [CrossRef]

18. De Wit, H. Impulsivity as a determinant and consequence of drug use: A review of underlying processes. Addict. Biol. 2009,
14, 22–31. [CrossRef]

http://doi.org/10.1556/2006.5.2016.073
http://www.ncbi.nlm.nih.gov/pubmed/27784180
http://doi.org/10.1007/s10899-013-9369-6
http://www.ncbi.nlm.nih.gov/pubmed/23494243
http://doi.org/10.3389/fpsyt.2017.00256
http://www.ncbi.nlm.nih.gov/pubmed/29249992
http://doi.org/10.1016/j.addbeh.2014.10.007
http://www.ncbi.nlm.nih.gov/pubmed/25452066
http://doi.org/10.1016/j.comppsych.2008.07.005
http://www.ncbi.nlm.nih.gov/pubmed/19216895
http://doi.org/10.1007/s11065-019-09402-x
http://www.ncbi.nlm.nih.gov/pubmed/30927147
http://doi.org/10.1556/2006.7.2018.22
http://doi.org/10.1017/S1092852918001244
http://www.ncbi.nlm.nih.gov/pubmed/30458896
http://doi.org/10.2174/1874473708666150916113131
http://doi.org/10.1556/2006.6.2017.051
http://doi.org/10.1080/13803395.2017.1313393
http://www.ncbi.nlm.nih.gov/pubmed/28398126
http://doi.org/10.1007/s00213-016-4372-0
http://www.ncbi.nlm.nih.gov/pubmed/27449350
http://doi.org/10.1177/026988119901300211
http://www.ncbi.nlm.nih.gov/pubmed/10475725
http://doi.org/10.1002/per.556
http://doi.org/10.1111/add.13535
http://doi.org/10.1037/0096-3445.128.1.78
http://doi.org/10.1017/S0033291718001770
http://doi.org/10.1111/j.1369-1600.2008.00129.x


J. Clin. Med. 2022, 11, 1611 12 of 14

19. Albein-Urios, N.; Martinez-González, J.M.; Lozano, Ó.; Verdejo-Garcia, A. Monetary delay discounting in gambling and cocaine
dependence with personality comorbidities. Addict. Behav. 2014, 39, 1658–1662. [CrossRef]

20. Dixon, M.R.; Marley, J.; Jacobs, E.A. Delay discounting by pathological gamblers. J. Appl. Behav. Anal. 2003, 36, 449. [CrossRef]
21. Krmpotich, T.; Mikulich-Gilbertson, S.; Sakai, J.; Thompson, L.; Banich, M.T.; Tanabe, J. Impaired decision-making, higher

impulsivity, and drug severity in substance dependence and pathological gambling. J. Addict. Med. 2015, 9, 273. [CrossRef]
[PubMed]

22. Petry, N.M. Pathological gamblers, with and without substance use disorders, discount delayed rewards at high rates. J. Abnorm.
Psychol. 2001, 110, 482–487. [CrossRef] [PubMed]

23. Weinsztok, S.; Brassard, S.; Balodis, I.; Martin, L.E.; Amlung, M. Delay Discounting in Established and Proposed Behavioral
Addictions: A Systematic Review and Meta-Analysis. Front. Behav. Neurosci. 2021, 15. [CrossRef]

24. Alessi, S.M.; Petry, N.M. Pathological gambling severity is associated with impulsivity in a delay discounting procedure. Behav.
Processes 2003, 64, 345–354. [CrossRef]

25. Kräplin, A.; Dshemuchadse, M.; Behrendt, S.; Scherbaum, S.; Goschke, T.; Bühringer, G. Dysfunctional decision-making in
pathological gambling: Pattern specificity and the role of impulsivity. Psychiatry Res. 2014, 215, 675–682. [CrossRef]

26. Steward, T.; Mestre-Bach, G.; Fernández-Aranda, F.; Granero, R.; Perales, J.C.; Navas, J.F.; Soriano-Mas, C.; Baño, M.;
Fernández-Formoso, J.A.; Martín-Romera, V.; et al. Delay discounting and impulsivity traits in young and older gambling
disorder patients. Addict. Behav. 2017, 71, 96–103. [CrossRef] [PubMed]

27. Michalczuk, R.; Bowden-Jones, H.; Verdejo-Garcia, A.; Clark, L. Impulsivity and cognitive distortions in pathological gamblers
attending the UK National Problem Gambling Clinic: A preliminary report. Psychol. Med. 2011, 41, 2625–2635. [CrossRef]
[PubMed]

28. Canale, N.; Vieno, A.; Griffiths, M.D.; Rubaltelli, E.; Santinello, M. Trait urgency and gambling problems in young people by age:
The mediating role of decision-making processes. Addict. Behav. 2015, 46, 39–44. [CrossRef]

29. Álvarez-Moya, E.M.; Jimenez-Murcia, S.; Granero, R.; Vallejo, J.; Krug, I.; Bulik, C.M.; Fernández-Aranda, F. Comparison of
personality risk factors in bulimia nervosa and pathological gambling. Compr. Psychiatry 2007, 48, 452–457. [CrossRef] [PubMed]

30. Janiri, L.; Martinotti, G.; Dario, T.; Schifano, F.; Bria, P. The Gamblers’ Temperament and Character Inventory (TCI) personality
profile. Subst. Use Misuse 2007, 42, 975–984. [CrossRef]

31. Jiménez-Murcia, S.; Granero, R.; Stinchfield, R.; Fernández-Aranda, F.; Penelo, E.; Savvidou, L.G.; Fröberg, F.; Aymamí, N.;
Gómez-Peña, M.; Moragas, L.; et al. Typologies of young pathological gamblers based on sociodemographic and clinical
characteristics. Compr. Psychiatry 2013, 54, 1153–1160. [CrossRef]

32. Cowlishaw, S.; Merkouris, S.; Dowling, N.; Anderson, C.; Jackson, A.; Thomas, S. Psychological therapies for pathological and
problem gambling. Cochrane Database Syst. Rev. 2012. [CrossRef]

33. Petry, N.M.; Ginley, M.K.; Rash, C.J. A systematic review of treatments for problem gambling. Psychol. Addict. Behav. 2017,
31, 951–961. [CrossRef] [PubMed]

34. Di Nicola, M.; De Crescenzo, F.; D’Alò, G.L.; Remondi, C.; Panaccione, I.; Moccia, L.; Molinaro, M.; Dattoli, L.; Lauriola, A.;
Martinelli, S.; et al. Pharmacological and Psychosocial Treatment of Adults with Gambling Disorder: A Meta-Review. J. Addict.
Med. 2020, 14, e15–e23. [CrossRef]

35. Mallorquí-Bagué, N.; Vintró-Alcaraz, C.; Verdejo-García, A.; Granero, R.; Fernández-Aranda, F.; Magaña, P.; Mena-Moreno, T.;
Aymamí, N.; Gómez-Peña, M.; Del Pino-Gutiérrez, A.; et al. Impulsivity and cognitive distortions in different clinical phenotypes
of gambling disorder: Profiles and longitudinal prediction of treatment outcomes. Eur. Psychiatry 2019, 61, 9–16. [CrossRef]

36. Leblond, J.; Ladouceur, R.; Blaszczynski, A. Which pathological gamblers will complete treatment? Br. J. Clin. Psychol. 2003,
42, 205–209. [CrossRef] [PubMed]

37. Maccallum, F.; Blaszczynski, A.; Ladouceur, R.; Nower, L. Functional and dysfunctional impulsivity in pathological gambling.
Pers. Individ. Dif. 2007, 43, 1829–1838. [CrossRef]

38. Knezevic-Budisin, B.; Pedden, V.; White, A.; Miller, C.J.; Hoaken, P.N.S. A multifactorial conceptualization of impulsivity:
Implications for research and clinical practice. J. Individ. Differ. 2015, 36, 191–198. [CrossRef]

39. Sharma, L.; Markon, K.E.; Clark, L.A. Toward a theory of distinct types of “impulsive” behaviors: A meta-analysis of self-report
and behavioral measures. Psychol. Bull. 2014, 140, 374–408. [CrossRef]

40. Rizzo, M.F.J.; Navas, J.F.; Steward, T.; López-Gómez, M.; Jiménez-Murcia, S.; Fernández-Aranda, F.; Perales, J.C. Impulsivity and
problem awareness predict therapy compliance and dropout from treatment for gambling disorder. Adicciones 2019, 31, 147–159.
[CrossRef]

41. Coughlin, L.N.; Tegge, A.N.; Sheffer, C.E.; Bickel, W.K. A Machine-Learning Approach to Predicting Smoking Cessation Treatment
Outcomes. Nicotine Tob. Res. 2020, 22, 415–422. [CrossRef]

42. Harvanko, A.M.; Strickland, J.C.; Slone, S.A.; Shelton, B.J.; Reynolds, B.A. Dimensions of impulsive behavior: Predicting
contingency management treatment outcomes for adolescent smokers. Addict. Behav. 2019, 90, 334–340. [CrossRef] [PubMed]

43. Loree, A.M.; Lundahl, L.H.; Ledgerwood, D.M. Impulsivity as a predictor of treatment outcome in substance use disorders:
Review and synthesis. Drug Alcohol Rev. 2015, 34, 119–134. [CrossRef]

44. MacKillop, J.; Kahler, C.W. Delayed reward discounting predicts treatment response for heavy drinkers receiving smoking
cessation treatment. Drug Alcohol Depend. 2009, 104, 197. [CrossRef]

http://doi.org/10.1016/j.addbeh.2014.06.001
http://doi.org/10.1901/jaba.2003.36-449
http://doi.org/10.1097/ADM.0000000000000129
http://www.ncbi.nlm.nih.gov/pubmed/25918968
http://doi.org/10.1037/0021-843X.110.3.482
http://www.ncbi.nlm.nih.gov/pubmed/11502091
http://doi.org/10.3389/fnbeh.2021.786358
http://doi.org/10.1016/S0376-6357(03)00150-5
http://doi.org/10.1016/j.psychres.2013.12.041
http://doi.org/10.1016/j.addbeh.2017.03.001
http://www.ncbi.nlm.nih.gov/pubmed/28288442
http://doi.org/10.1017/S003329171100095X
http://www.ncbi.nlm.nih.gov/pubmed/21733207
http://doi.org/10.1016/j.addbeh.2015.02.020
http://doi.org/10.1016/j.comppsych.2007.03.008
http://www.ncbi.nlm.nih.gov/pubmed/17707254
http://doi.org/10.1080/10826080701202445
http://doi.org/10.1016/j.comppsych.2013.05.017
http://doi.org/10.1002/14651858.CD008937.pub2
http://doi.org/10.1037/adb0000290
http://www.ncbi.nlm.nih.gov/pubmed/28639817
http://doi.org/10.1097/ADM.0000000000000574
http://doi.org/10.1016/j.eurpsy.2019.06.006
http://doi.org/10.1348/014466503321903607
http://www.ncbi.nlm.nih.gov/pubmed/12828808
http://doi.org/10.1016/j.paid.2007.06.002
http://doi.org/10.1027/1614-0001/a000173
http://doi.org/10.1037/a0034418
http://doi.org/10.20882/ADICCIONES.1041
http://doi.org/10.1093/ntr/nty259
http://doi.org/10.1016/j.addbeh.2018.11.031
http://www.ncbi.nlm.nih.gov/pubmed/30508743
http://doi.org/10.1111/dar.12132
http://doi.org/10.1016/j.drugalcdep.2009.04.020


J. Clin. Med. 2022, 11, 1611 13 of 14

45. Sheffer, C.E.; Christensen, D.R.; Landes, R.; Carter, L.P.; Jackson, L.; Bickel, W.K. Delay discounting rates: A strong prognostic
indicator of smoking relapse. Addict. Behav. 2014, 39, 1682–1689. [CrossRef]

46. Petry, N.M. Discounting of probabilistic rewards is associated with gambling abstinence in treatment-seeking pathological
gamblers. J. Abnorm. Psychol. 2012, 121, 151–159. [CrossRef] [PubMed]

47. Jiménez-Murcia, S.; Granero, R.; Fernández-Aranda, F.; Menchón, J.M. Comparison of gambling profiles based on strategic versus
non-strategic preferences. Curr. Opin. Behav. Sci. 2020, 31, 13–20. [CrossRef]

48. Göllner, L.M.; Ballhausen, N.; Kliegel, M.; Forstmeier, S. Delay of gratification, delay discounting and their associations with age,
episodic future thinking, and future time perspective. Front. Psychol. 2018, 8, 2304. [CrossRef]

49. Steinberg, L.; Graham, S.; O’Brien, L.; Woolard, J.; Cauffman, E.; Banich, M. Age differences in future orientation and delay
discounting. Child Dev. 2009, 80, 28–44. [CrossRef]

50. Granero, R.; Fernández-Aranda, F.; Valero-Solís, S.; Del Pinogutiérrez, A.; Mestre-Bach, G.; Baenas, I.; Contaldo, S.F.;
Gómez-Peña, M.; Aymamí, N.; Moragas, L.; et al. The influence of chronological age on cognitive biases and impulsivity levels in
male patients with gambling disorder. J. Behav. Addict. 2020, 9, 383–400. [CrossRef] [PubMed]

51. Jimenez-Murcia, S.; Aymamí, N.; Gómez-Peña, M.; Álvarez-Moya, E.M.; Vallejo, J. Protocols de Tractament Cognitiu-Conductual pel
joc Patològic i D’altres Addiccions no Tòxiques [Cognitive-Behavioral Treatment Protocols for Pathological Gambling and Other Nonsubstance
Addictions]; Hospital Universitari de Bellvitge, Departament de Salut, Generalitat de Catalunya: Barcelona, Spain, 2006.
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