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Abstract

In the field of adolescent gambling prevention, there is a lack of intervention studies report-

ing and assessing training courses for the intervention providers. The present work fills this

gap by realizing a dissemination study inside the PRIZE program aimed at modifying a set

of cognitive protective factors and affective risk factors. The purpose of this work was two-

fold: To develop and evaluate a training course with the intervention providers (Study 1),

and to assess the short- and long-term effects of the intervention itself (Study 2). The train-

ing course was delivered to 44 health professionals (32 females, Mage = 39.34 years).

Results showed a significant increase of correct knowledge about gambling and a significant

reduction of their susceptibility to probabilistic reasoning biases. Participants also actually

learnt the main competencies to conduct the educational activities, they were satisfied for

the training course received, and they felt high levels of self-efficacy. The intervention was

implemented with 1894 high school students (61% males; Mage = 15.68 years). In the short

term, we found a significant increase of adolescents’ correct gambling knowledge, random

events knowledge, and probabilistic reasoning ability, and a significant decrease of supersti-

tious thinking, monetary positive outcome expectation, and gambling-related erroneous

thoughts and fallacious behavioral choices. In the long-term, a significant decrease of gam-

bling frequency, gambling versatility, and gambling problem severity was obtained. Overall,

this work highlights the importance to train prevention program providers in order to optimize

the effectiveness of large-scale gambling intervention programs towards adolescents.

Introduction

One of the increasingly widespread risky behaviour for health in adolescence is gambling, that,

if practiced excessively, can evolve into at-risk or problematic behaviour, intended as an exces-

sive behaviour that causes negative consequences for the gambler’s life, for his/her social
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context, or for community [1]. Numerous studies have provided estimates of involvement in

gambling and of risky/problem behaviours associated with it in adolescents [2] attesting that

adolescent problem gambling is a public health problem. Calado and colleagues [3], consider-

ing 44 studies conducted in different contexts (Europe, Asia, Oceania, North and South Amer-

ica), found that 0.2-12.3% of adolescents showed problematic gambling behaviours.

Concerning Italy, in which the amount wagered in the gambling market from 2015 to 2019

has increased from 88.2 to 110.54 billion euros [4], gambling prevalence among adolescents is

estimated to be 32% in 2019 considering the last 12 months, with Italy that is the third Euro-

pean country for gambling among youth [5], despite the law banning gambling for minors.

More recent data indicate a higher prevalence of gambling, with 75% of young past-year gam-

blers, engaging mostly on scratch-cards (52%), bingo (38%) and sports bets (35%) [6]. More-

over, a survey carried out by the Italian Institute of Health in 2017 evidenced that 6.5% of

students (14-17 years old) were at-risk or showed problems related to gambling [7].

On the light of the statistics, it is imperative to develop and implement preventive actions to

reduce the risk for gambling problems in youth, particularly in Italy. Several educational and

preventive programs have been designed, realized and evaluated to prevent problem gambling

in youth [8–10]. Nevertheless, some points of weakness have to be recognized. Among these,

there is the general lack of attention on developing the educational activities based on evidence-

based theoretical models [8] and this this may be responsible for insufficient evidence of actual

change in gambling behaviour as an effect of the interventions [8]. Moreover, various different

professional figures to implement the educational intervention in the school contexts are usually

employed [11–15]. However, although clear guidelines about the desirable specific figures to do

the intervention still do not exist, it has been demonstrated that gambling specialists are more

effective than school teachers in reducing gambling-related misconceptions [9]. Strictly related

to this aspect, there is the general lack of training courses for the health professional figures

involved in the implementation of the educational activities with the juveniles, and, conse-

quently, the verification of their efficacy is missing. In particular, from the literature analysis, it

emerges that the articles reporting gambling prevention programs do not specify whether these

figures have been trained or, in the cases where they were trained, it is not described how, and if

the training course has been effective in reaching the planned aims [15, 16].

This represents a very important problem as one of the factors that affect the efficacy of pre-

ventive interventions in the health domain is the good quality of the training addressed to the

people who will implement the programs [17]. Indeed, trainings allow those who carry out the

program to become confident with it [18]. Moreover, some interventions need certain compe-

tencies which can be acquired only with specific training courses [19], and a lack of training

can be considered as an obstacle to provide some prevention actions [20]. Recruiting, selecting,

training, and supporting interpersonally skilled, high-quality staff are essential to beneficial

programming, especially in interventions addressed to the juveniles. In particular, a well-

planned staff development provides basic theoretical knowledge, clear program goals and

objectives, modeling and practice of effective intervention strategies, regular coaching, and

constructive feedback [21]. Prevention programming must be effectively implemented to pro-

duce optimal outcomes as the program’s impact is mediated by the program providers’ per-

sonal efficacy, mastery in conveying program content, warmth, empathy, humor, relationship

skills, and capacity to guide and foster the skill development and application of young people

[22]. Thus, it is important assessing the efficacy of these trainings through appropriate studies

in order to analyze the factors that affect the quality of the training itself.

Following these premises, the general goal of this work was to realize and evaluate a gam-

bling prevention intervention for adolescents that fills the weaknesses characterizing previous

intervention studies [8]. In detail, we aimed at implementing a large-scale a school-based

PLOS ONE PRIZE: A program to do gambling prevention with adolescents

PLOS ONE | https://doi.org/10.1371/journal.pone.0266825 May 12, 2022 2 / 24

Competing interests: The authors have declared

that no competing interests exist

https://doi.org/10.1371/journal.pone.0266825


universal intervention, i.e., PRIZE [Prevention of gambling risks among adolescents], in the

school year 2019-2020, after having designed, realized, and evaluated a training course for the

intervention providers. We implemented the intervention in Tuscany, where , it has been

found that 11% of young gamblers were at risk gamblers and 8% were problem gamblers [6].

As recommended by the guidelines published by the Society for Prevention Research for

the development of effective preventive interventions [23], PRIZE was based on an empirically

evaluated explanation and intervention model [11]. This model employed the dual process the-

ory on cognitive functioning to explain the development of gambling problems in adolescents

[24], consistent with what previously evidenced with adults [25]. The dual-process theory dis-

tinguishes between autonomous sets of systems (rapid, automatic, parallel, and heuristic) and

analytic cognitive processes (slow, under control, serial, and rule-based) [24]. Donati et al. [11]

used the dual-process model to explain how adolescents tend to have high levels of cognitive

distortions about gambling, i.e., a wide array of mistaken beliefs and irrational perceptions

about gambling [26], and, consequently, to be more prone to gamble frequently and to develop

gambling problems [27]. Particularly, they took into account the concept ofmindware [28],

that can be defined as the rules, procedures, and strategies derived from past learning experi-

ences and available for explicit retrieval. As antecedents of reasoning failures, there can be a

mindware gap or a contaminated mindware. There is amindware gap when the appropriate

rules, procedures, and strategies are lacking, while a contaminated mindware verifies when the

employed mindware is not helpful in the specific situation. In detail, a mindware gap there can

be when there is a misunderstanding or randomness [14] or a lack of knowledge concerning

probability [29]. In other words, amindware gap can occur when there is a shortage of cogni-
tive protective factors, as randomness and probabilistic knowledge, competencies, and ability

to resist to fallacies and biases. On the other hand, a contaminated mindware can verify when

adolescents adhere to superstitious thinking, i.e., the propensity of having beliefs based on per-

ceiving biased casual relationships between unrelated events [30], especially to superstitious

beliefs about winning, i.e. the beliefs that one can control random events [31]. Thus, a contami-
nated mindware is read as more due to the presence of affective risk factors, as superstitious

beliefs are linked to affective conditioning invalidating human rationality being a thinking dis-

position that can affect reasoning regardless of cognitive abilities [32]. Taken together, low lev-

els of cognitive protective factors and high levels of affective risk factors can explain for the

mechanisms under which gambling-related cognitive distortions arise in adolescents and lead

to high levels of gambling frequency and problem gambling.

Based on the empirical evaluation of the above described model, Donati et al. [11] devel-

oped and tested the efficacy of educational activities aimed at enhancing cognitive protective

factors, in particular probabilistic reasoning ability, and at reducing affective risk factors, i.e.,

superstitious thinking. Two training units were developed, each one consisting in a series of

activities having a specific procedure: Introduction, where conductor gave the instructions,

individual work done by each student, collective discussions among participants guided by the

expert, and finally a closure with a reworking/summary of the contains emerged during the

activity. This way of proceeding allowed to bring out the preconception of students, to high-

light the eventual wrong conception, to explain and to reinforce the right one. This strategy

followed the conceptual change model which explains that a prerequisite for new conception

can be acquired if the old one is perceived as unsatisfactory [33]. The educational activities

were evaluated using an experimental design. Findings showed that the activities were able to

reduce gambling-related cognitive distortions. Moreover, a reduction of gambling frequency

over a six-months period was obtained.

Following these premises, the aim of this work was to employ the above described model

inside a large-scale dissemination preventive program involving a large amount of youth [34].
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To ensure the effectiveness of the intervention in the school context, we conducted a first

study (Study 1) to develop and monitor a training course for the intervention providers. Psy-

chologists and health educators were defined as the intervention providers to work in the

school and that had to be trained about the conceptual and practical model, consistent with

the suggestions that gambling specialist should be preferred to school teachers [8, 9]. Following

the specific guidelines [21], the training process was thought to be characterized by a training

phase and a coaching phase, with the training phase which was assessed in its efficacy. The

goal of the training course was enhancing psychologists and educators’ knowledge and practi-

cal competence about the psychological dimensions addressed through the intervention. In

detail, concerning the cognitive protective factors, the training course was directed on foster-

ing intervention providers’ knowledge about gambling meaning and functioning, and to make

them able to implement in the classrooms of the educational activities aimed at modifying cog-

nitive factors (First Didactic Unit). Regarding the affective factors, the training course was

aimed at reducing intervention providers’ susceptibility to probabilistic reasoning biases, and

to transmit them the necessary competences to conduct with the students the activities aimed

at modifying affective risk factors (Second Didactic Unit). As for the organizational aspects,

intervention providers were educated about the methodological and procedural steps to be

implemented in the program. Concerning the didactic techniques to be applied in the class-

rooms, the course was finalized to teach them the fundamentals of the conceptual change

model [33]. We also aimed at verifying that the interventions providers were satisfied for the

training course received, and they felt high levels of self-efficacy in implementing the educa-

tional activities with adolescents.

After having verified the adequacy of the training course for the intervention providers, with a

second study (Study 2), we aimed at monitoring the educational activities implemented in PRIZE

through two didactic units. The goal was to enhance some protective cognitive factors, i.e., correct

gambling knowledge, randomness understanding, and probabilistic reasoning, and to reduce

some affective risk factors, i.e., superstitious thinking and economic positive gambling outcome

expectation, among adolescents. We also aimed at verifying a reduction of gambling-related cog-

nitive distortions in the short-term, both as self-reported thoughts, and as behavioural erroneous

decisions in fictitious gambling contexts. The goal was to promote a reduction of gambling behav-

iour in the long-term. To monitor these predicted results, three measurement sessions were

planned: A pre-test, one week before the beginning of the intervention, and a post-test at about

one week after the conclusion of the intervention, and a 4-5 months follow-up.

Study 1

The adequacy of the training course for the intervention providers was tested in different

ways. First, to assess the change of the cognitive and affective factors, a comparison between a

pre-test and a post-test session was conducted. We hypothesized that participants, after a series

of training meetings, would have increased correct knowledge about gambling and reduced

susceptibility to probabilistic reasoning biases. We also evaluated the participants’ degree of

learning of competencies necessary to conduct in classes the educational activities included in

the program, both those related to cognitive and affective factors. Moreover, the participants’

satisfaction for the training received and self-efficacy were assessed.

Materials and methods

Participants

The intervention providers were 44 health professionals (32 females, Mage = 39.34 years,

SD = 7.38, range = 24–58). The jobs carried by the health professionals were heterogeneous: 28
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were Professional educators or Psychologists, 11 were Psychotherapists, and 5 were other

health professional figures. Regarding the educational qualification, the majority of partici-

pants (n = 33) had a university degree, while three possessed the high school diploma, and

eight had gained a post-university qualification. The majority (68%) had previous experiences

in school contexts (e.g., conduction of projects or in role of substitute teacher). In addition,

more than half of them (56%) had past experience in the gambling field, especially in clinical

treatment of pathological gamblers.

Design and procedure

The training course was implemented from September 2019 to December 2019, and it was

organized into seven meetings, four of which were of approximately four hours each, while

three encounters have committed about eight hour each. All the meetings were carried out

using face-to-face mode. During the training course, heterogeneous didactic methodologies/

techniques were used: Frontal lessons, group discussions or exercises, training role-playing/

simulations. These meetings were carried out with the aid of slides in .ppt, which were subse-

quently delivered in a paper form to each participant to allow an individual study. During the

frontal lessons, the conceptual change model was used as teaching strategy. Firstly, the trainees’

preconceptions of the theme dealt were analysed; then, any wrong conception was highlighted

and modified through the explanation and the reinforcement of the right one. Furthermore, in

the frontal lessons, ample space was left for any questions or curiosities from the trainees dur-

ing and at the end of each explanation. Group discussions and exercises were useful moments

to allow participants to become familiar with the materials/instruments, techniques, proce-

dures, contents of the program, and to encourage the interaction among health professionals.

These goals were pursued using, in some cases, technique as simulations or role-playing. In

particular, in the first step of the training course, the trainers impersonated the role of educa-

tors in classroom during different situations (e.g., perform a part of intervention in class),

while the participants simulated the role of students. Subsequently, through the use of role-

playing, participants took on the role of educators themselves and directly implemented vari-

ous activities foreseen in the program (e.g., talk with teacher/schools’ principal to define the

schedule of interventions at school). The use of role-playing allows to switch from the theoreti-

cal to the experiential and practical side [35]. In the training role-playing, certain participants

take on a role and simulate operationally specific events while others observe what happens;

this instrument allows an experiential learning considering at the same time the affective and

relation dimensions. However, during the entire training course, the active participation of

trainees was encouraged as much as possible.

To evaluate the training course, different measurements sessions were organized as a function

of the dimensions to be evaluated, by previously obtaining informed consent. Ethical approval for

administering self-report instruments to the intervention providers in order to evaluate the effi-

cacy of the training course was a prerequisite of the project (Resolution of the Tuscany Region n.

771, 9 July 2018), thus it was not necessary to seek for a new ethical approval. In order to verify

the change of cognitive protective factors and affective risk factors, a pre- and post-test session

was organized, i.e., respectively at the second and fifth meeting of the training course. Addition-

ally, to evaluate participants’ competency in conducted the educational activities on cognitive and

affective factors in the classrooms, an ad-hoc achievement test was developed for the post-test ses-

sion. Moreover, at the end of the training course, participants’ satisfaction for the training con-

tents and self-efficacy were assessed. All data were collected anonymously.

Participants were trained to be able to conduct the PRIZE program in five meetings for

each school class, i.e., two corresponded to the intervention declined in two didactic units,
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while three included program evaluation sessions organized in a pre-, post-test and in a fol-

low-up. Moreover, participants were instructed on temporal (i.e., distance between the two

encounters) and spatial (i.e., in classrooms) organizational aspects of the two units, on the pro-

cedural steps followed to perform the various activities, and on the measurement scales used

with students. Furthermore, the participants were provided to a “written script” for each meet-

ing to be implemented, that served as a guide for them. Finally, to favour the dissemination, in

PRIZE, the educational activities was planned to be conducted by a couple of providers for

each classroom: In each meeting, alternately, one of them had to directly drive the activities,

while the other one observed the interactions of the students and in general helped/assisted the

conduction (i.e. wrote any notes in board-diary). The specific objectives for each meeting are

proposed in Table 1.

To collect socio-demographic information about participants, gender, age, occupation,

educational qualification, and previous job experience in the field of gambling were collected.

Pre- and post-test instruments. To assess participants’ correct knowledge of gambling,

the Gambling Related Knowledge Scale – For Adolescents (GRKS – A) [36] was used. This scale

consists of eight items Likert-type items using a four-point scale that ranging from 1= strongly

disagree to 4 = strongly agree. An example item is: “Gambling can be a dangerous activity”.

The GRKS – A total score was obtained from the sum of the scores of each item that composes

the scale. Higher scores correspond to high correct knowledge about gambling features.

To assess participants’ susceptibility to biases in probabilistic reasoning, a series of tasks

were administered following existing scales [e.g., 37]. Each task had three possible answers

Table 1. Objectives for each meeting of the training course for the intervention providers.

Meeting Objectives

1st • Introducing the training course’s participants;

• Introducing and opening of the training course;

• Increasing knowledge about gambling prevention in the school context;

• Transmitting knowledge of the explanation and intervention reference model.

2st • Increasing knowledge of the organization of the program;

• Obtaining informed consents by the participants and carrying out an initial assessment (i.e., pre-test);

• Incrementing knowledge about the reference model;

• Explaining pre-test assessment measures for the adolescents in the intervention implementation.

3st • Emphasizing the importance of having high levels of protective cognitive factors in doing gambling

prevention programs with youth;

• Improving participants’ correct knowledge about gambling;

• Transmitting knowledge about the educational activities included in the First Didactic Unit in PRIZE;

• Developing practical skills to manage the First PRIZE Didactic Unit.

4st • Emphasizing the importance of minimizing affective risk factors in doing gambling prevention

programs with youth;

• Reducing participants’ susceptibility to probabilistic reasoning biases;

• Transmitting knowledge about the educational activities included in the Second Didactic Unit in

PRIZE;

• Developing practical skills to manage the Second PRIZE Didactic Unit.

5st • Developing knowledge and skills to manage the early stages of PRIZE program;

• Informing participants about the couples of intervention providers and assigned schools;

• Carrying out a final assessment (i.e., post-test);

• Deepening the theoretical knowledge of the intervention providers providing bibliographical references.

6st • Disseminating the results about the evaluation of the training course;

• Monitoring the ongoing achievement of the participants about knowledge and competences;

• Giving feedback to resolve any participants’ problems or doubts.

7st • Monitoring the intervention providers’ ongoing implementation of the program;

• Defining/Organizing the subsequent steps;

• Giving feedback to resolve any participants’ problems or doubts;

• Assessment of participants’ satisfaction and self-efficacy toward the training course.

https://doi.org/10.1371/journal.pone.0266825.t001
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each, of which only one results to be correct. A total score, summing the erroneous responses,

was computed. An example of item is: “Amarble bag contains 15 blue and 15 green marbles.
After you drew 5 marbles (the marble drawn was always put back into the bag), a sequence of 5
green marbles was obtained.What is the most likely outcome if a marble is drawn a sixth time?
a. a green marble, b. a blue marble, c. blue and green are equally likely.” In this task, the a.

option response corresponds to the hot hand bias [38], the b. option response to the gambler’s

fallacy [39], while the c. option response was the correct one.

Evaluation of achievement. To verify participants’ learning of the competencies neces-

sary to implement the educational activities in the classrooms, an ad hoc achievement test was

developed. Four items were related to the educational activities focused on cognitive dimen-

sions, and other four items regarded the educational activities focused on affective dimensions.

Each item included three possible answers, among which only one was correct (each response

was scored as equal to 1 if correct or 0 if wrong, so that the total score ranged from 0 to 4). An

example of item evaluating achievement on activities more cognitive oriented was: “What are
the characteristics that gambling activities have in common?. a. The fact that these are case-
based activities. b. The fact that there is a prize up for grabs. c. The fact that these are activities
based on chance, a bet on material goods is made and there is a prize up for grabs”. An example

of item evaluating achievement on activities more affective oriented was: “In "hot" contexts: a.

Only those who do not have adequate knowledge tend not to apply the rules of reasoning. b. Even
if you know the rules, it is possible not to apply them due to the emotional salience of the situa-
tion. c. It is very likely to adhere to the rules of reasoning in making decisions”.

Assessment of satisfaction toward the training course and self-efficacy. An evaluation

sheet focused on the training course was administered. This questionnaire consisted of six

items with a five-point Likert scale (i.e., “How satisfied are you with the contents covered in the
course?” with a response scale ranging from 1= Very dissatisfied to 5= Very satisfied). In detail,

the questionnaire explored the personal satisfaction degree regarding four areas (i.e., contents

treated, didactic modalities and materials, organizational aspects of the meetings), the percep-

tion of the utility of the contents in providing skills about gambling prevention in adolescents,

and perceived self-efficacy. Moreover, two open-ended questions on the less and more inter-

esting aspects of the course were included. Participants could also report any observations and

suggestions. In order to stimulate sincere responses as much as possible, we asked participants

to do not report their code on the sheet in order to make it anonymous.

Results

Thirty-eight participants (89%) ended the training course. There were no differences between

the participants that completed the training course and those who did not complete the train-

ing course concerning gender (p = .129, φ = .720) and age (p = .074, Cohen’s d = .65). To verify

whether the training course had an effect on correct gambling knowledge and susceptibility to

probability biases, a t-test for paired samples was performed (i.e., comparing pre-test and post-

test scores for each variable) adjusting the level of significance by Bonferroni correction to .025

(.05/2). A significant difference from pre- to post-test, associated with a medium effect

size – was obtained for correct gambling knowledge, which resulted to improve. Susceptibility

to probabilistic biases significantly change over time too. In particular, a large effect size was

for vulnerability to probability biases from pre-test to post-test (Table 2).

To assess participants’ achievement, we analysed their responses at the ad-hoc test. Mean

scores obtained to cognitive- and affective-oriented items, as well as the percentage of correct

answers for each item, were calculated. Results showed a high average score for both the item

groups (Cognitive-oriented items:M = 3.78, SD = .63; Affective-oriented items:M = 3.75, SD
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= .87), indicating that the sample actually acquired the addressed competences. The percentage

of correct answers for each item ranged from 83% (i.e., identification of an impulsive behav-

iour) to 97% (i.e., independence of multiple random events), indicating that all the questions

had obtained a majority of correct answers (Table 3).

Concerning the participants’ evaluation of the training meetings related to the main con-

tents of PRIZE program, results showed that the mean scores observed (M = 23.60, SD = 4.19)

was higher that the theoretical one (i.e., 18). Moreover, high scores were observed in all the

domains considered: contents treated, didactic modalities and materials, organizational

aspects of the meetings, usefulness of the contents in providing skills about the gambling pre-

vention in adolescents. and self-efficacy about the possibility of doing the actions required by

the programs (Table 4).

As regards the most interesting aspects of the meetings, participants reported several factors

such as some theoretical (e.g., on the probabilistic reasoning and on cognitive distortions) and

practical elements (e.g., use of simulations or interactive lessons), the organization of the

course (e.g., division of the course into a practical and theoretical part), and the opportunity to

learn a structured way of doing gambling prevention at school. As the less interesting aspects

of the meetings, they indicated the redundancy of some contents (e.g., topics or simulations)

and the focus on certain theoretical aspects (e.g., gambling prevention).

Discussion

The aim of this study was to evaluate the training course with the intervention providers inside

the PRIZE program. To that aim, we verified changes from the pre-test to the post-test session.

As hypothesized, we found a significant increase of correct knowledge about gambling and a

significant reduction of the susceptibility to probability biases. These changes were respectively

medium and high in size, attesting that a practical acquisition really happened. We also

checked that participants actually acquired the main competences to implement in the school

classes both the cognitive-oriented and the affective-oriented activities. In this regard, although

we verified that more than 80% of the participants responded correctly to all the questions

about the cognitive and the affective areas, for the cognitive area, all the questions reached

Table 2. Mean scores compared with paired-samples t-test (and related effect sizes) at pre- and post-test.

Pre-test Post-test t(df) p Cohen’s d
M SD M SD

Correct gambling knowledge 28.83 3.56 30.43 2.19 - 2.76(22) .011 .58

Susceptibility to probability biases 2.71 2.36 .69 .99 5.38(34) <.001 .91

https://doi.org/10.1371/journal.pone.0266825.t002

Table 3. Percentage of correct responses for each item of the achievement test.

Item’s content Percentage of correct responses (%)
Cognitive area

Gambling features 95

Independence of multiple random events 97

Evaluation of sample space 95

Probability of winning (%) in a scratch cards 92

Affective area
Reasoning in “hot” decision-making context 87

Gambling-related cognitive distortions 89

Concept of losses in the gamble of scratch cards 89

Identification of an impulsive behaviour 83

https://doi.org/10.1371/journal.pone.0266825.t003
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more than 90% of correct responses, while for the affective area, percentages of correct

responses did not reach 90%. This fact may be due by the accentuated human susceptibility to

cognitive biases, cognitive distortions and impulsive responses, even for adult experienced

people [38]. Finally, participants’ satisfaction for the all the aspects relative to the training

course received was high, in particular their self-efficacy in implementing the educational

activities with the adolescents. Overall, findings suggested that the operators were able to be

the PRIZE providers in the schools as they showed to have acquired the necessary knowledge,

competence, skills, and self-efficacy to conduct the prevention program.

Although assessing the effects of training courses for the people who implement the educa-

tional interventions with students represents a novelty in the adolescent gambling research

field, the obtained findings are in line with those evidenced in some studies testing the efficacy

of trainings addressed to employees who work in the gambling context [39, 40], in which

learning of the training contents was observed. Moreover, the above mentioned result con-

cerning participants’ satisfaction towards the training course is important as the training satis-

faction seems to influence work commitment [41] and job satisfaction [42]. Performance in

work appears also associated with self-efficacy [43], which resulted to be high in this study,

too. Indeed, participants declared to feel able to manage the different phases/aspects of the pro-

gram at the end of the training course. Thus, to summarize, this study delivers for the first

time data on the adequacy of a training course capable of preparing health professionals to

provide a gambling prevention program based on a theoretical model.

Study 2

As a second step, we evaluated the effectiveness of the intervention conducted in the class-

rooms by the intervention providers who have attended the training course. In particular, in

the short-term, we hypothesized that students would enhance protective cognitive factors, i.e.,

correct gambling knowledge, randomness understanding, and probabilistic reasoning ability,

and that they would reduce affective risk factors, i.e., superstitious thinking and economic pos-

itive gambling outcome expectation. We also predicted to obtain a reduction of gambling-

related cognitive distortions in the short-term, and a reduction of gambling behaviour in the

long-term. Preliminarily, we were interested in analyzing gambling behaviour and problem

gambling severity, before the implementation of the intervention.

Materials and methods

Participants

The institutional review boards for each school – composed by the school principal, the teach-

ers, and the students’ parents – approved the study. Then the students received an information

sheet, which assured them that the data obtained would be handled confidentially and anony-

mously, and they were asked to give written informed assent. Parents of minors were required

Table 4. Mean scores for each item of the training course’s satisfaction test.

M SD
Contents of the meetings 4.17 .79

Didactic modalities 4.03 .89

Didactic materials 3.97 .85

Organizational aspects of the meetings 3.57 1.07

Usefulness of the contents in providing skills 4.03 .76

Self-efficacy 3.83 .65

https://doi.org/10.1371/journal.pone.0266825.t004
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to provide consent in addition to the child agreeing to participate. Parents were informed that

the survey was anonymous, and confidentiality of information was assured, according to the

provisions of General Data Protection Regulation (GDPR 679/2016).

A total of 1894 high school students (61% males) with a mean age of 15.68 years (SD = .71,

range: 14–19) participated in the pre-test. Of this sample, 24% of adolescents (n = 428) had a

migration background, especially originating from Eastern Europe, Asia, and Latin America.

Participants attended 34 different institutes located in all the Tuscany Region (Italy); specifi-

cally, 96% of adolescents attended high school (40% a technical school, 39% a lyceum, and 17%

a professional institute), and 4% professional training center.

Among those students, 900 (56% males, mean age = 14.58 years, SD = .67) were eligible to

verify the short-term effects of the PRIZE program, i.e., they completed the pre-test, the first

and second didactic units, and the post-test. The evaluation of the long-terms efficacy was con-

ducted considering the students who attended also the follow-up, i.e., 662 adolescents (58%

males, mean age = 15.57 years, SD = .60).

Design

To verify those effects, three measurement sessions were planned: A pre-test conducted one-two

months before the intervention, which occurred with two didactic units carried out within 15 days

of each other, a post-test within 15 days after the end of the intervention activities, and a follow-up

within 3-4 months by the intervention. At the pre-test, gambling behavior and related problem

gambling symptoms, protective cognitive factors, risk affective factors, and gambling-related cog-

nitive distortions were assessed. At the post-test, the above cited dimensions were measured with

the exception of gambling habits and problematic behavior, that were assessed at the follow-up.

Measures and procedure

Cognitive protective factors. Gambling-related correct knowledge was measured

through the Gambling Related Knowledge Scale – For Adolescents (GRKS-A) [36], the self-

report scale used in Study 1. It was developed for Italian adolescents and it has good psycho-

metric properties. Coefficient alpha for the current sample at the pre-test was sufficient (α =

.70) and very good at the post-test (α = .88).

Random events knowledge was assessed by using the Italian version of the Random Events
Knowledge Test – Youth Version (REKT – YV) [44, 45]. The scale is composed of twenty-two

items with a 4-point Likert-type response scale ranging from 1 (totally disagree) to 4 (totally

agree). A sample item is “A random looking number (e.g., 12 – 5 – 23 – 7 – 19 – 34) is more likely
to win than a number that has a sequence in it (e.g., 1- 2- 3- 4 – 5 – 6)”. High scores at the

REKT – YV correspond to greater knowledge of randomness. The coefficient alpha for the

current sample was satisfactory at the pre-test (α = .70) and very good at the post-test (α = .81).

Probabilistic reasoning ability was detected with the Non-Gambling Task (NGT) [46]. In

this task, a table with six different sequences of six coin tosses is presented (with two possible

events: T = Tail, H = Head). For each sequence, the respondents were asked to indicate the

probability of T if a further seventh roll is made. For each correct answer, one point is given.

High scores indicate good probabilistic reasoning skills. The coefficient KR-20 was excellent

both at the pre-test (α = .92) and post-test (α = .96).

Affective risk factors

To measure superstitious thinking, the Italian version [47] of the Superstitious Thinking Scale
(STS) [48] was used. It is composed of eight Likert-type items using a 5-point scale ranging

from totally false to totally true. Higher scores represent high levels of superstitious thinking.
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An example of an item is “The number 13 is unlucky”. Coefficient alpha for the current sample

was good at the pre-test (α = .82) and post-test (α = .87).

Positive expectations towards the economic advantages related to gambling was assessed

through the Money subscale of the Gambling Expectancies Questionnaire (GEQ) [49], revised

in a modified form and adapted for Italian adolescents (GEQ – MOD) [6]. In comparison with

the original scale, the GEQ – MOD can be administered to all adolescents, regardless of their

gambling behavior, and it is composed of Likert-type items with a 5-point scale (rather than a

seven-point Likert scale). An example of item of theMoney subscale is “If you were gambling,
gambling would make you. . . Getting rich”. Coefficient alpha for the current sample was very

good at the pre-test (α = .88) and the post-test (α = .81).

Gambling-related cognitive distortions

Cognitive distortions related to gambling were assessed in two different ways. A self-report

scale about erroneous thoughts about gambling outcomes was administered together with a

behavioral choice task.

The Gambling Related Cognitions Scale – Revised for Adolescents (GRCS – RA) [50] is a self-

report scale to assess gambling-related cognitions in young people, adapted from the original

GRCS [26] for Italian adolescents [51]. In comparison with the original instrument, the revised

form for adolescents contains fourteen Likert-type items having a 5-point scale ranging from 1

(strongly disagree) to 5 (strongly agree). Three specific gambling-related biases, according to

Toneatto’s model [52], are measured by the following subscales: Illusion of Control (4 items),

Predictive Control (6 items), and Interpretative Bias (4 items). In order to make the scale more

appropriate and suitable for adolescents, items have been modified as to obtain third person

formulations (rather than first-person) that therefore could be administered to young people

regardless their gambling behavior, contrary to the original scale, which was developed to be

administered with adult gamblers. Examples of items are “Specific numbers and colors can help
increase the chances of winning in gambling” (Illusion of Control), “In gambling, if you win once,
you will surely win again” (Predictive Control), and “In gambling, people continue gambling
despite losses because losses are due to bad luck and bad circumstances” (Interpretative Bias).
The GRCS - RA total score, obtained by summing the score for each item, was calculated. The

coefficient alpha was good at the pre-test (α = .82) and excellent at the post-test (α = .93).

A behavioral choice task was also used to assess cognitive distortions related to gambling

intended as fallacious decisional choices in a fictitious gambling context. In detail, the Gam-
bling Task (GT) [46] was administered. In this task, participants were presented with the same

outcome sequences as the NGT, but, for each sequence, they were asked to indicate how much

money, from a minimum of €0 to a maximum of €10 (available for each sequence), would bet

on Tails if a seventh toss would be made. A net score was calculated by subtracting the average

amount of money bet on the first, the third, and the fourth sequence (i.e. those sequences

which make more likely to bet on Tails according to the gambler’s fallacy bias) from the aver-

age amount of money bet on the second, the fifth, and the sixth sequence (i.e. those sequences

which make less likely to bet on Tail according to heuristic strategies). Thus, higher scores cor-

responded to high levels of susceptibility to the gambler’s fallacy. Fallacious choices are opera-

tionalized as those that implied an amount of betting depending on the previous sequence of

outcomes, as in the case of the gambler’s fallacy, consisting in betting a higher amount of

money on those sequences ending with Heads, or the hot hand bias, i.e., betting a higher

amount of money on Tail as this event was judged as more likely than Head based on the rela-

tive frequency of occurring in the sequence. The coefficient KR-20 was very good at the pre-

test (α = .89) and post-test (α = .88).
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Gambling behavior

To investigate gambling behavior, we administered the Gambling Behaviour Scale for Adoles-
cents (GBS-A) [53]. The GBS-A is composed of two sections. The first section consists of

unscored items investigating gambling frequency. Ten items assess the frequency (never,

sometimes in the year, sometimes in the month, sometimes in the week, daily) of participation

during the last year in ten gambling activities (card games, bets on games of personal skill, bets

on sports games, bets on horse races, bingo, slot machines, scratch cards, lotteries, online

games and private bets with friends). Based on their responses to this section, participants

were identified as non-gamblers (no gambling behaviour) or gamblers (gambling on at least

one activity). The second section consists of nine scored items assessing the Diagnostic and
Statistical Manual of Mental Disorders (DSM-5) [54] diagnostic criteria for Gambling Disorder

(GD). Each item is evaluated on a three-point Likert scale ranging from 0 (Never) to 2 (Often).

Based on the responses to this section, it is possible to derive an Item Response Theory-based

score for each respondent. Following this IRT-based scoring procedure, respondents can be

classified into non-problem gamblers, at-risk gamblers and disordered gamblers. The GBS-A has

been shown to be unidimensional and useful for mid- to high levels of GD severity [55]. In this

study, Cronbach’s alpha was satisfactory (α = .74).

The scales were administered by the trained operators and individually during class time, in

this order: NGT, STS, GRKS-A, REKT – YV, GT, GRCS-RA, GEQ-MOD – Money, and

GBS-A at the pre-test. Students were provided with a brief introduction to the project and

with instructions on completing the surveys and were assured confidentiality. Answers were

collected in a paper-and-pencil format and data collection was completed in approximately

40-50 min at the pre-test, 30-35 min at the post-test, and 15-20 min at the follow-up.

Results

Gambling behavior and problem gambling at the pre-test. The results indicated that

75% of the respondents (n = 1421) have gambled at least once in the past 12 months. The activ-

ities that were most frequently engaged in were scratch cards (48%), bingo (47%) and private

bets with friends (37%). The majority of adolescent gamblers (60%) gambled on land-based

activities. On average, gamblers practiced about two gambling activities (M = 2.5, SD = 2.2).

Concerning problem gambling, 82% were non-problem gamblers, 12% were identified as

at-risk gamblers and 6% were problem gamblers. For analyses purposes, at-risk and disordered

gamblers were collapsed in the same group (At-risk and Problem Gamblers; ARPGs), follow-

ing some previous studies [55], and it was compared with the group of Non-At-risk and Prob-

lem Gamblers (NARPGs). We found a significant difference in the distribution of the two

categories of gamblers across gender (χ2(1) = 21.65, p< .001, φ = .13) and immigration status

(χ2(1) = 17.83, p< .001, φ = .12). Indeed, among male adolescents, there was a higher preva-

lence of ARPGs (21%), with respect to female adolescents (ARPGs = 12%). A greater problem-

atic status was also observed considering the immigrant adolescents (ARPGs = 26%), with

respect to the non-immigrant adolescents (ARPGs = 16%).

Intervention’s short-term effects. Preliminarily, we verified if there were significant dif-

ferences in terms of gender and age between adolescents that participated in the pre-test, com-

pleted the intervention didactic units and the post-test, and the participants that drop out from

the intervention study. Significant but very small in size differences emerged for gender (χ2(1)

= 15.15, p<.001, φ = .09), with 56% of males among those who completed the pre-test, the

intervention, and the post-test, and 65% of males among the participants who did not com-

plete the short-term evaluation. Even for age, the detected difference among those who com-

pleted the pre-test, the intervention, and the post-test (M = 15.62, SD = .67) and the
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participants who did not complete the short-term evaluation (M = 15.72, SD = .75) was signifi-

cant but very small in size (t(1842) = 2.80, p = .003, Cohen’s d = .13).

Short-term intervention effects were tested performing paired t-test across pre- and post-

test for cognitive protective factors, affective risk factors, and gambling-related erroneous

thoughts, and by comparing the prevalence of fallacious choices at the GT from the pre-test to

the post-test through χ2 tests.

As expected, results showed a significant increase of adolescents’ cognitive protective fac-

tors, and a significant reduction of affective risk factors, adjusting the level of significance by

Bonferroni correction to .008 (.05/6). Moreover, gambling-related erroneous thoughts were

significantly reduced. To note that the change over time was characterized by a large effect size

for random events knowledge and probabilistic reasoning ability, and by a medium effect size

for superstitious thinking, monetary positive outcome expectation, and gambling-related erro-

neous thoughts (Table 5).

Moreover, a significant change (χ2(1) = 17.00, p<.001, φ = .15) of the prevalence of falla-

cious choices at the GT occurred from the pre-test (normative choices = 33% and fallacious

choices = 67%) to the post-test (normative choices = 84% and fallacious choices = 16%), indi-

cating a reduction of erroneous choices.

To check if the detected changes found in the total sample occurred in male as well as

female adolescents and in younger as well as older participants, we conducted the above

reported analyses separately for gender (males, females) (Table 6) and age (splitting the sample

along the median value of 15.50 years) groups (Table 7).

Moreover, a significant change of the prevalence of fallacious choices at the GT occurred

from the pre-test to the post-test occurred both among boys (χ2(1) = 11.75, p< .001, φ = .16;

Pre-test: normative choices = 37% and fallacious choices = 63%, Post-test: normative

choices = 83% and fallacious choices = 17%), and among girls (χ2(1) = 8.71, p = .003, φ = .16;

Pre-test: normative choices = 26% and fallacious choices = 74%, Post-test: normative

choices = 85% and fallacious choices = 15%), indicating a reduction of erroneous choices in

male as well as female adolescents. Concerning age, a significant change of the prevalence of

fallacious choices at the GT occurred from the pre-test to the post-test occurred both among

younger adolescents (χ2(1) = 8.80, p = .003, φ = .14; Pre-test: normative choices = 33% and fal-

lacious choices = 67%, Post-test: normative choices = 84% and fallacious choices = 16%), and

among older adolescents (χ2(1) = 8.90, p = .003, φ = .17; Pre-test: normative choices = 30%

and fallacious choices = 70%, Post-test: normative choices = 83% and fallacious choices = 17%),

indicating in both the groups a reduction of erroneous choices.

Gambling behavior and problem gambling at the follow-up. First, we looked at the

descriptive statistics concerning gambling behavior at the follow-up session. The results indi-

cated that 60% of the respondents (n = 398) have gambled at least once in the last 2 months.

Table 5. Mean scores compared with paired-samples t-test (and related effect sizes) at pre- and post-test (n = 900).

Pre-test Post-test t(df) p Cohen’s d
M SD M SD

Cognitive protective factors
Correct gambling knowledge 27.35 3.73 28.35 2.19 - 7.17 (890) <.001 .24

Random events knowledge 60.59 6.47 67.90 8.80 -27.75 (887) <.001 .93

Probabilistic reasoning ability 3.38 2.42 5.67 1.25 -26.35 (844) <.001 .91

Affective risk factors
Superstitious thinking 18.51 6.74 16.99 7.21 8.63 (885) <.001 .29

Monetary positive outcome expectation 9.23 3.41 8.02 3.35 9.33 (883) <.001 .31

Gambling-related erroneous thoughts 27.51 8.94 24.01 10.15 10.04 (886) <.001 .27

https://doi.org/10.1371/journal.pone.0266825.t005
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The activities that were most frequently engaged in were online gambling games (25%), scratch

cards (18%), and bingo (15%). On average, gamblers practiced about one gambling activity

(M = 1.4, SD = 1.7).

Concerning problem gambling, 89% were NARPGs and 11% were ARPGs. A significant

difference in the distribution of the two categories of gamblers across gender (χ2(1) = 7.65, p =

.006, φ = .11) was found. Indeed, among male adolescents, there was a higher prevalence of

ARPGs (13%), with respect to female adolescents (ARPGs = 6%). Non-significant differences

were found across immigration status (χ2(1) = .06, p = .815, φ = .01).

Intervention’s long-term effects. Prior to conduct the long-term evaluation analyses, we

verified if there were significant differences in terms of gender and age between adolescents

that participated in the pre-test, completed the intervention didactic units, the post-test, and

the follow-up sessions, and the participants that drop out from the intervention study for the

long-term evaluation. A non-significant difference was found for gender (χ2(1) = 2.38, p=.123,

φ = .04), with 58% of males among those who completed the pre-test, the intervention, the

post-test, and the follow-up, and 62% of males among the participants who did not complete

the long-term evaluation. As for age, we found a significant but small difference (t(1842) =

4.67, p< .001, Cohen’s d = .23) between those who completed the pre-test, the intervention,

Table 6. Mean scores compared with paired-samples t-test (and related effect sizes) at pre- and post-test by gender (n = 900).

Cognitive protective factors Correct gambling knowledge

Pre-test Post-test t(df) p Cohen’s d
M SD M SD

Males (n = 503) 26.92 3.94 27.75 4.50 - 420 (502) <.001 .19

Females (n = 397) 27.87 3.42 28.97 3.43 - 5.78 (396) <.001 .29

Random events knowledge

Pre-test Post-test t(df) p Cohen’s d
M SD M SD

Males (n = 501) 61.38 6.82 68.06 9.23 -18.11 (502) <.001 .81

Females (n = 396) 59.47 5.82 67.48 8.31 - 22.10 (395) <.001 1.11

Probabilistic reasoning ability

Pre-test Post-test t(df) p Cohen’s d
M SD M SD

Males (n = 481) 3.86 2.43 5.71 91.19 -16.27 (480) <.001 .74

Females (n = 375) 2.74 2.24 5.56 1.40 - 22.21 (374) <.001 1.15

Affective risk factors Superstitious thinking

Pre-test Post-test t(df) p Cohen’s d
M SD M SD

Males (n = 500) 17.18 6.65 15.54 6.92 6.89 (499) <.001 .31

Females (n = 395) 20.28 6.43 18.99 7.14 5.24 (394) <.001 .26

Monetary positive outcome expectation

Pre-test Post-test t(df) p Cohen’s d
M SD M SD

Males (n = 497) 8.96 3.50 8.19 3.46 4.46 (496) <.001 .20

Females (n = 396) 9.53 3.31 7.89 3.23 8.61 (395) <.001 .43

Gambling-related erroneous thoughts

Pre-test Post-test t(df) p Cohen’s d
M SD M SD

Males (n = 501) 26.73 8.96 24.39 10.19 5.17 (500) <.001 .23

Females (n = 395) 28.59 8.83 23.81 10.17 9.10 (394) <.001 .35

https://doi.org/10.1371/journal.pone.0266825.t006
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the post-test, and the follow-up (M = 15.57, SD = .60) and the participants who did not com-

plete the long-term evaluation (M = 15.74, SD = .76). We also checked if the participants who

completed the program until the follow-up were different from those who did not complete

the study in terms of the baseline gambling frequency and severity. Results showed a non-sig-

nificant difference (t(1879) = 1.38, p = .084, Cohen’s d = .06) concerning gambling frequency

between participants who completed the program (M = 3.47, SD = 3.75) and those who did

not (M = 3.77, SD = 4.43), and a significant but small in size difference t(1408) = 3.02, p = .001,

Cohen’s d = .17) concerning gambling problem severity between participants who completed

the program (M = 1.39, SD = 2.10) and those who did not (M = 1.81, SD = 2.66).

Long-term intervention effects were tested performing paired t-tests across pre- and fol-

low-up scores for gambling frequency, gambling versatility, and gambling problem severity,

and by comparing through χ2 tests the prevalence of NARPGs and ARPGs from the pre-test to

the follow-up.

Results showed a significant decrease of gambling frequency, gambling versatility, and gam-

bling problem severity, adjusting the level of significance by Bonferroni correction to .017

(.05/3). The changes were characterized by medium effect sizes for gambling frequency and

versatility (Table 8).

Table 7. Mean scores compared with paired-samples t-test (and related effect sizes) at pre- and post-test by age groups (n = 900).

Cognitive protective factors Correct gambling knowledge

Pre-test Post-test t(df) p Cohen’s d
M SD M SD

Younger (n = 507) 27.41 3.919 28.85 3.48 -9.31 (506) <.001 .41

Older (n = 386) 27.28 4.36 27.62 4.69 - 1.38 (385) .084 .07

Random events knowledge

Pre-test Post-test t(df) p Cohen’s d
M SD M SD

Younger (n = 507) 61.02 6.27 68.74 8.51 -22.25 (506) <.001 .99

Older (n = 383) 59.90 6.64 66.54 9.04 - 16.45 (382) <.001 .84

Probabilistic reasoning ability

Pre-test Post-test t(df) p Cohen’s d
M SD M SD

Younger (n = 486) 3.40 2.44 5.70 1.19 -19.94 (485) <.001 .90

Older (n = 3764) 3.28 2.37 5.55 1.44 - 17.30 (363) <.001 .91

Affective risk factors Superstitious thinking

Pre-test Post-test t(df) p Cohen’s d
M SD M SD

Younger (n = 506) 18.26 6.64 16.97 7.23 5.62 (505) <.001 .25

Older (n = 382) 18.85 6.84 17.06 7.16 6.63 (381) <.001 .34

Monetary positive outcome expectation

Pre-test Post-test t(df) p Cohen’s d
M SD M SD

Younger (n = 505) 9.21 3.37 7.94 3.29 7.50 (504) <.001 .24

Older (n = 381) 9.23 3.50 8.17 3.46 5.24 (380) <.001 .27

Gambling-related erroneous thoughts

Pre-test Post-test t(df) p Cohen’s d
M SD M SD

Younger (n = 507) 26.791 8.62 23.25 9.63 8.42 (506) <.001 .28

Older (n = 382) 28.31 9.26 25.29 10.81 5.31 (381) <.001 .27

https://doi.org/10.1371/journal.pone.0266825.t007
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Moreover, a significant change (χ2(1) = 49.06, p<.001, φ = .33) of the prevalence of

NARPGs and ARPGs occurred from the pre-test (NARPGs = 84% and ARPGs = 16%) to the

follow-up (NARPGs = 89% and ARPGs = 11%), indicating a reduction of ARPGs.

To check if the detected changes occurred in male as well as female adolescents and in

younger as well as older participants, we conducted the analyses separately for gender (males,

females) (Table 9) and age groups (Table 10).

A significant change of the prevalence of NARPGs and ARPGs occurred both among boys

(χ2(1) = 39.67, p<.001, φ = .31; Pre-test: NARPGs = 80% and ARPGs = 20%, Follow-up:

NARPGs = 84% and ARPGs = 16%) and girls (χ2(1) = 16.59, p<.001, φ = .25; Pre-test:

NARPGs = 89% and ARPGs = 11%, Follow-up: NARPGs = 93% and ARPGs = 7%), indicating

a reduction of ARPGs in both the gender groups. A similar result was found by age group as a

significant reduction of the prevalence of NARPGs and ARPGs occurred both among younger

adolescents (χ2(1) = 31.66, p<.001, φ = .29; Pre-test: NARPGs = 86% and ARPGs = 14%, Fol-

low-up: NARPGs = 89% and ARPGs = 11%) and older adolescents (χ2(1) = 25.72, p<.001, φ =

.30; Pre-test: NARPGs = 80% and ARPGs = 20%, Follow-up: NARPGs = 87% and

ARPGs = 13%),

Discussion

In order to evaluate the intervention, we tested the effects of the educational activities con-

ducted in the classrooms by the intervention providers who attended the training course. In

particular, in the short-term, we hypothesized that students participating in the program

would enhance protective cognitive factors, i.e., correct gambling knowledge, randomness

understanding, and probabilistic reasoning, and that they would reduce affective risk factors,

Table 8. Mean scores compared with paired-samples t-test (and related effect sizes) at pre- and follow-up (n = 662).

Pre-test Post-test t(df) p Cohen’s d
M SD M SD

Gambling frequency 3.51 3.81 2.21 3.00 9.50 (660) <.001 .37

Gambling versatility 2.47 2.11 1.41 1.73 13.80 (660) <.001 .54

Gambling problem severity 1.43 2.13 1.01 2.10 4.28 (463) <.001 .20

https://doi.org/10.1371/journal.pone.0266825.t008

Table 9. Mean scores compared with paired-samples t-test (and related effect sizes) at pre- and follow-up by gender (n = 662).

Gambling frequency

Pre-test Follow-up t(df) p Cohen’s d
M SD M SD

Males (n = 560) 4.22 4.31 2.64 3.31 9.35 (559) <.001 .40

Females (n = 441) 2.41 2.78 1.51 2.20 6.94 (440) <.001 .33

Gambling versatility

Pre-test Follow-up t(df) p Cohen’s d
M SD M SD

Males (n = 560) 2.79 2.26 1.61 1.86 13.37 (559) <.001 .57

Females (n = 441) 1.92 1.84 1.07 1.46 9.84 (440) <.001 .47

Gambling problem severity

Pre-test Follow-up t(df) p Cohen’s d
M SD M SD

Males (n = 418) 1.81 2.52 51.38 2.48 3.32 (480) <.001 . 16

Females (n = 267) 1.12 1.75 .59 1.41 5.47 (266) <.001 .33

https://doi.org/10.1371/journal.pone.0266825.t009
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i.e., superstitious thinking and economic positive gambling outcome expectation. We also pre-

dicted a reduction of gambling-related cognitive distortions in the short-term, and a reduction

of gambling behaviour in the long-term.

First, in line with national and international data [3, 6, 56], the large majority of adolescents

resulted to be past-year gamblers, and they especially gamble on Instant scratch-cards, bingo,

and private bets with friends. Most of them preferred land-based gambling activities, even if

online gambling is widespread [57–59]. Following previous studies [3, 6], there was a consider-

able part of adolescents showing at-risk gambling and problem gambling, in particular male

adolescents [60, 61] and youth with a migration background [62, 63].

Regarding the intervention’s effects, we have to highlight a high attrition rate from the pre-

test to the post-test (52%). In this regard, it is important to underline that we selected for the

analyses only adolescents who attended both the didactic units of the intervention – analytic

step that any previous study, with few exceptions [64], has been done in the previous interven-

tion studies. Concerning the long-term, a lower attrition rate (26%) was evidenced. In the

short term, in line with hypotheses, we found a significant increase of adolescents’ cognitive

protective factors, i.e., correct gambling knowledge, random events knowledge, and probabilis-

tic reasoning ability, as well as a significant decrease of affective risk factors, i.e., superstitious

thinking, monetary positive outcome expectation, and gambling-related erroneous thoughts

and fallacious behavioral choices. Moreover, the majority of those effects were characterized

by large or medium effect sizes, suggesting that the changes were practical, as well as statisti-

cally significant. We found that the above results were achieved by male as well as female ado-

lescents and by younger and older adolescents, with the exception of correct gambling

knowledge, that did not change among the group of older adolescents. This result may indicate

that, for older adolescents, the current educational activities should be accompanied by other

additional activities more effective with this target. However, we can underline that at the pre-

test the score concerning correct gambling knowledge of this group was higher than the theori-

cal mean at the scale, indicating a pre-existing situation of sufficient correct gambling knowl-

edge, and our analyses indicate a persistence of this situation, without iatrogenic effects.

In the long-term, we found a significant decrease of gambling frequency, gambling

versatility – with a medium effect size – and a reduction also of gambling problem severity.

Those findings were verified also separately by gender and age groups.

Table 10. Mean scores compared with paired-samples t-test (and related effect sizes) at pre- and follow-up by age group (n = 662).

Gambling frequency

Pre-test Follow-up t(df) p Cohen’s d
M SD M SD

Younger (n = 564) 3.24 3.50 2.11 2.71 8.12 (563) <.001 .34

Older (n = 427) 3.66 24.22 2.16 3.19 8.16 (426) <.001 .39

Gambling versatility

Pre-test Follow-up t(df) p Cohen’s d
M SD M SD

Younger (n = 564) 2.37 2.06 1.38 1.71 11.68 (563) <.001 .49

Older (n = 427) 2.46 2.21 1.34 1.72 11.75 (426) <.001 .57

Gambling problem severity

Pre-test Follow-up t(df) p Cohen’s d
M SD M SD

Younger (n = 391) 1.31 2.07 .92 1.92 3.74 (390) <.001 .19

Older (n = 288) 1.80 2.45 1.22 2.38 3.93 (287) <.001 .23

https://doi.org/10.1371/journal.pone.0266825.t010
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Conclusion

To the best of our knowledge, in literature, there is a lack of studies that have conducted and

evaluated gambling preventive interventions towards adolescents by reporting and assessing

the efficacy of training courses realized with the professional figures who would implement the

intervention itself. The present work fills this gap by realizing a dissemination study that

referred to a previous empirically tested explanation and intervention model [11]. The purpose

of this work was twofold: To develop and evaluate a training intended for educators and psy-

chologists, and to assess the short and long term effects of the intervention they implemented

after receiving the training course inside the PRIZE program, in Italy.

Findings showed that the educators and psychologists who attended the training course

modify themselves cognitive protective factors and risk affective factors, and acquired the nec-

essary skills and competencies to implement the activities in the classrooms. Moreover,

through a pre- and post-test design, we observed an enhancement of protective cognitive fac-

tors, i.e., correct gambling knowledge, randomness understanding, and probabilistic reason-

ing, and a reduction of risk affective factors, i.e., superstitious thinking and economic positive

gambling outcome expectation, as well as gambling-related cognitive distortions, in adoles-

cents who attended the intervention. We also found a reduction of gambling frequency at the

follow-up with respect to the baseline assessment. These results are overall in line with what

previously found in some interventions with respect to specific risk and protective factors [11,

15, 16, 65–67]. Additionally, this is one of the few studies obtaining encouraging results in

both cognitive and affective factors. In this regards, the Keen and colleagues’ [8] systematic

review about gambling prevention interventions for adolescents attest that the nineteen studies

(out of the 69 papers assessed for eligibility) that conducted an evaluation of the intervention’s

effects were effective in improving cognitive outcomes such has beliefs, knowledge and atti-

tudes, while it was harder to modify affective factors. Thus, this is a further confirmation of the

adequacy of the conceptual change model [33] used as educational strategy in doing the activ-

ity in producing a change also of affective characteristics, as found in previous interventions

that have applied this method [11, 64].

Importantly, in this study, we showed a not previously encountered result, as we found that

adolescents reduced the prevalence of fallacious choices – and, conversely, they improved the

normative choices – at the Gambling Task from the pre-test to the post-test. This is a very

important result as it is likely to suggest that adolescents have learnt to be more adherent to

theirmindware resources – and less susceptible tomindware contaminations – when they are

in front of risky decision-making situations, like that of a gambling activity. In this regard, we

can hypothesize that the trained professional figures have been particularly able to manage the

educational activities aimed at making the adolescents aware of the typical dual-characteriza-

tion of the adolescent brain, with a less developed cognitive system and a particularly active

socio-affective system, that makes them vulnerable to do risky decisions, especially when there

are in hot contexts, i.e., situations in which socio-emotional features as peer pressure or the

possibility to gain money, that function as activators of the socio-affective system [68, 69].

Another central issue concerns with the obtained reduced gambling frequency from the

pre-test to the follow-up. As reported by Keen and colleagues [8], assessment of the behavioral

changes reached in the gambling preventive interventions towards adolescents have been

rarely conducted, with the majority of the studies that did not follow up with youth after a long

period of time. Thus, although research shows the difficulty of impacting on actual gambling

behavior, our results suggest that the PRIZE program has been able in producing a transfer-

ence of knowledge towards behavioral change. Moreover, in doing the behavioral change

assessment, we confirmed the findings of the previous experimental study [11] that the
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program had no iatrogenic effects on gambling frequency. In this regard, we can notice that

our follow-up measurement session was not conducted at 6 months, as other studies have

done (e.g., 65), as doing it after 6 months would have implied the end of the school year and

the passage to the following school year and therefore the possible loss of participants from the

study. However, a follow-up at 3-4 months by the intervention is consistent with a lot of previ-

ous intervention studies (e.g., 14, 15, 67), and the obtained result is still encouraging and con-

firms the program’s effectiveness, considering that one of the risks of creating a program

aimed at preventing risky behavior is precisely the potentially harmful impact - primarily

behavioral effects - in that it arouses curiosity in participants and encourages them to partici-

pate in risky behavior [70].

This finding further confirms the adequacy of broader and multidimensional approaches to

ensure program effectiveness [71]. Such broader approach should be read both from a content

point of view (i.e., we addressed both cognitive and affective factors) and by a delivery perspec-

tive (i.e., we used interactive games and activities, collective discussions after individual reflec-

tive exercises). More broadly, overall, this work clearly evidences that prevention programs

delivered by specialized and trained staff are effective [72], and this highlights the importance

of training prevention program providers and developing preventive initiatives with a solid

theoretical foundation.

Additional findings regard the fact that once again we highlight that gambling behavior is

widespread among adolescents [3]. In this regard, we have to consider that the landscape of

gambling internationally has evolved at an unprecedented rate. While traditional land-based

gambling continues to flourish, technological advances have enabled adolescents to wager

from the comfort of their own homes [73]. In particular, during recent years, technological

innovations and increased access to Internet mediated gambling and gaming have blurred the

lines between monetary gambling and gaming activities [74, 75]. One particular aspect of this

development is the integration of in-game purchases and gambling-like elements in video

gaming with the so-called loot boxes [76]. Other factors that may have had a role in reinforcing

adolescents’ involvement in gambling is gambling advertisement [77, 78]. Indeed, gambling is

typically advertised as a harmless form of entertainment and an enjoyable fun, leisure time

activity [79, 80], while the harmful consequences of excessive gambling are generally framed as

an issue of choice [81]. Thus, the underlying perceived message is that winning is easy, the

chance of winning is high and gambling is an easy way to acquire money and wealth. Young

people are exposed to such kind of messages, through pop-up ads on the Internet, newspapers,

radio and TV, magazines.

Despite the highlighted strengths, this work has some limitations. Indeed, measurement

scales of some variables considered to test the effectiveness of the training course was carried

out with instruments created ad hoc and therefore, this could put limits on some findings

obtained. Furthermore, the PRIZE program was implemented by numerous (although previ-

ously trained) operators, which means that the method of implementation was not completely

uniform, especially considering their different initial vocation and competencies. Moreover,

all the health professionals who carried out the PRIZE program were trained without a control

group. Finally, due to the longitudinal nature of the intervention, we have to register a high

attrition rate from the pre-test and the post-test. However, we controlled that there were only

small in size differences in terms of gender and age between adolescents that completed the

post-test and those who did not complete it and, more importantly, that the differences in

gambling characteristics between adolescents who completed the long-term evaluation and

those who did not were very small in size. Future research should better evaluate the effects of

the training course for the intervention providers by using a control group, and by employing

more sophisticated assessment instruments. Additionally, as this work shows some particularly
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vulnerable groups, i.e. boys and adolescents with migration background, specific targeted pre-

ventive initiatives should be developed and evaluated with them. Indeed, secondary prevention

is the most adequate to design initiatives for youth at-risk, in order to reduce the likelihood of

developing severe problem gambling behaviours [71].

In sum, this work highlights the importance of delivering and assessing training prevention

program providers to optimize the effectiveness of gambling intervention programs towards

adolescents.
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