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Abstract

behaviors into adulthood.

Gambling disorder (GD) is a psychiatric condition and it is characterized by a maladaptive pattern of gambling
behavior that persists despite negative consequences in major areas of life functioning. In Italy, CNR (National
Research Council) underlined how over 17 million, 42.8% of the population aged 15-64 have a gambling behavior.
Among them, there are over one million students, aged 15-19, equal to 44.2% of Italian students; the number of
minors in Italy with GD in 2017 was 580,000, equal to 33.6%. Various psychosocial treatment models have been
adapted for GD; on the other hand no drug has received regulatory approval in any jurisdiction as a specific
psychopharmacological treatment for GD. Family therapy interventions for treatment of substance abuse problems
have been adapted for adolescents GD. Given the increasing overall prevalence of adolescent gambling, it is
imperative that Pediatricians appreciate that gambling problems can also afflict adolescents. In conclusion
underage gambling appears to be associated positively with alcohol, tobacco and other substance use, as well

as with other individual behaviors, therefore we need that collaborative efforts between scientific societies,
government and stake holders can influence the uptake of research findings necessary to implement social policies
and design effective public health intervention options. Educational-based problem gambling prevention programs
are important avenues in targeting at-risk behaviors among adolescents to prevent an escalation of problematic
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While gambling is a popular “pastime” for many individ-
uals, it remains a significant public health worldwide prob-
lem with adverse impacts on psychological, social, familial,
and/or occupational functioning. Gambling is a popular
and prevalent behavior among adolescents; jointly with sub-
stance use it is viewed as a public and social health concern
internationally. The early onset age of gambling is a known
risk factor for developing gambling disorders (GD) later in
life. GD is a psychiatric condition and it is characterized by
a maladaptive pattern of gambling behavior that persists
despite negative consequences in major areas of life
functioning. The diagnosis of pathological gambling was
renamed as GD and it was recently recategorized as a
non-substance-related addiction in the fifth edition of
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Diagnostic and Statistical Manual of Mental Health
Disorders [1, 2]. The disorder was reclassified from an
“Impulse-Control Disorder Not Elsewhere Classified” to
one of the “Substance-Related and Addictive Disorders”
in an effort to clarify the diagnosis and treatment of GD,
to increase its recognition, and to improve research efforts
directed to the disorder. This change also reflects recogni-
tion of the similarities between pathological gambling be-
havior and addiction to substances [3].

Criteria for problematic gambling

The definition establishes a persistent and recurrent prob-
lematic gambling behavior leading to clinically significant
impairment or distress, as indicated by the individual
exhibiting four (or more) of the following in a 12-month
period:
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— needs to gamble with increasing amounts of money
in order to achieve the desired excitement.

— is restless or irritable when attempting to cut down
or stop gambling.

— has made repeated unsuccessful efforts to control,
cut back, or stop gambling.

— is often preoccupied with gambling (e.g., having
persistent thoughts of reliving past gambling
experiences, handicapping or planning the next
venture, thinking of ways to get money with which
to gamble).

— often gambles when feeling distressed (e.g., helpless,
guilty, anxious, depressed).

— after losing money gambling, often returns another
day to get even (“chasing” one’s losses).

— lies to conceal the extent of involvement with
gambling.

— has jeopardized or lost a significant relationship, job,
or educational or career opportunity because of
gambling.

— relies on others to provide money to relieve
desperate financial situations caused by gambling.

Specify current severity of GD is divided into Mild (4-5
criteria), Moderate (67 criteria) and Severe (8—9 criteria).

If the gambling behavior is not better explained by a
manic episode, it can be categorised in episodic (meeting
diagnostic criteria at more than one time point, with
symptoms subsiding between periods of gambling dis-
order for at least several months) or persistent (experi-
encing continuous symptoms, to meet diagnostic criteria
for multiple year) and specify if it is in early remission,
after full criteria for gambling disorder were previously
met, none of the criteria for gambling disorder have
been met for at least 3 months but for less than 12
months, and in sustained remission, after full criteria for
gambling disorder were previously met, none of the cri-
teria for gambling disorder have been met during a
period of 12 months or longer [1].

As compared with adults, adolescents have been found
to have high rates of problem and pathological gambling.
However, relatively few adolescents seek help for gam-
bling problems [4].

Prevalence

International studies have consistently shown that gam-
bling is part of the life experiences of most young
people: a recent systematic review underlines there are
many countries that have never carried out studies on
adolescent gambling behavior. In fact, most research on
adolescent gambling has been conducted in Europe,
North America and Australia. However, despite the lack
of research in some countries, studies show that 0.2—
12.3 % of youth meet diagnostic criteria for problem
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gambling across five continents (notwithstanding differ-
ences in cut-offs and timeframes among assessment in-
struments). It should also be noted that there are some
variations in problem gambling prevalence rates that
occur among different continents: in North America
problem gambling prevalence rates ranged from 2.1 to
2.6 %, whereas in Oceania these rates ranged from 0.2
to 4.4 %. In Europe, problem gambling prevalence rates
ranged from 0.2 to 12.3 %. Consequently, European
studies showed the highest and the lowest adolescent
problem gambling prevalence rate [5].

In Italy, CNR (National Research Council) underlined
how over 17 million, 42.8% of the population aged 15—
64 have a gambling behavior. Among them, there are
over one million students, aged 15-19, equal to 44.2% of
Italian students; the number of minors in Italy with GD
in 2017 was 580,000, equal to 33.6% [6, 7]. CNR survey
shows gaming alternatives are known by almost all ado-
lescents: 94.8% of the interviewed boys know the scratch
card, almost 90% know the lotteries, 87.5% sports bets,
86.8% slot machines, 84.1% bingo. In general, the influ-
ence of relatives and the family have been proven, but
adolescents can get in touch with gambling ways from
advertising on TV, 80.6%, or from online advertising
67.3%, or they come in contact in the bar and pubs,
64.8% [6].

Comorbidities and physio-pathology

Demographic, psychological, and biological associations
have been identified as predictive risk factors and pro-
cesses associated with the development of GD. In par-
ticular, demographic associations - including young age
(adolescents), male sex, non-white ethnic origin, low
socioeconomic status, and divorced or separated par-
ents - are general risk factors that are associated with
GD [7-9]. Among other results, sports gamblers tended
to be young men with high rates of addiction comor-
bidity, whereas slot machine gamblers tended to be
older women with higher rates of psychiatric comorbid-
ity and later onset of gambling.

GD are highly comorbid with other psychiatric disor-
ders. The strongest evidence base relates to substance
use disorders: pathological gamblers had an increased
risk of having a diagnosis of alcohol misuse in their life-
times and an increased risk of having a substance use
disorder [10].

Additionally, rates of major depression, dysthymia,
anxiety disorder, panic disorder, and specific phobias
were each more than three times higher in gamblers,
with social phobia twice as high a risk [11-13]. Studies
demonstrated how mood and anxiety disorders can pre-
dict the subsequent onset of pathological gambling.
With regard to substance use disorders, pathological
gambling more often predicted the subsequent onset of
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substance use disorders than viceversa. The behaviors that
characterise problematic gambling (eg, chasing losses, pre-
occupation with gambling, inability to stop) are impulsive
in that they are often premature, poorly thought out, risky,
and result in deleterious long-term outcomes. Deficits in
aspects of inhibition, working memory, planning, cogni-
tive flexibility, and time management or estimation are
more common in individuals with pathological gambling
[11-14]. A decreased activation in the ventrolateral pre-
frontal cortex was reported in problem gamblers com-
pared with healthy controls [15].

Increasing evidence implicates multiple neurotransmit-
ter systems (eg, dopaminergic, serotonergic, noradrener-
gic, opioidergic) in the pathophysiology of GD. Alterations
in dopaminergic pathways might underlie the seeking of
rewards (ie, gambling) that trigger the release of dopamine
and produce feelings of pleasure; the dopaminergic meso-
limbic pathway from the ventral tegmental area to the
nucleus accumbens might be involved in pathological
gambling [15-18].

Genetic and environmental aspects

Data from twin studies suggest a genetic contribution to
gambling disorders [19]. Molecular genetic techniques
have been used to investigate the role of genetic factors in
GD: it has identified specific allele variants of candidate
genes corresponding to these neurotransmitter systems
associated with GD: allele variants of polymorphisms at
dopamine receptor genes, the serotonin transporter gene,
and the monoamine-oxidase A gene. The genetic versus
environmental contributions to pathological gambling can
be estimated by comparing its concordance in identical
(monozygotic) and fraternal (dizygotic) twin pairs. In a
study of male twins that used the Vietnam Era Twin
Registry, 12—-20% of the genetic variation in risk for patho-
logical gambling and 3-8% of the nonshared variation in
risk for pathological gambling was accounted for by risk
for alcohol use disorder [19].

Although many genes confer vulnerability, several envir-
onmental factors also contribute to developmental path-
ways of gambling disorders. The structural and situational
characteristics of gambling activities (eg, accessibility to
gambling, location and type of gambling establishment,
size and number of prizes, and near-miss opportunities)
are important factors involved in the maintenance of gam-
bling behavior [20]. Additionally, rates of early negative
childhood experiences, such as abuse and trauma, seem to
be higher in individuals with GD than in social gamblers,
with the severity of maltreatment being associated with
the severity of gambling problems and an earlier age of
gambling onset.

Gambling problems affect the functioning of family
and intimate relationships as well as other family mem-
bers. Impaired family relationships, emotional problems
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and financial difficulties are some of the most common
impacts on family members of people with gambling
problems.

The effects of gambling problems on intimate relation-
ships have been divided into three distinct phases:

1. the denial phase.
2. the stress phase.
3. the exhaustion phase.

The types of impacts identified in this model suggests
that the intimate relationships of people with gambling
problems involve poor communication, relationship,
conflict and arguments, and consideration of separation
or divorce [21].

The family environments of people with gambling prob-
lems are also characterised by high levels of anger and
conflict as well as low levels of clear and effective commu-
nication, less independence, less engagement in intellec-
tual and cultural activities, a lack of commitment and
support, little direct expression of feelings, and less par-
ticipation in social and recreational activities. These family
environments are comparable to those of people with
drinking problems [22]. Moreover, the children of people
with gambling problems are exposed to a range of family
stressors, including financial and emotional deprivation,
physical isolation, inconsistent discipline, parental neglect/
abuse and rejection, poor role modelling, family conflict,
and reduced security and stability [23-27]. In fact several
studies indicate that the clinical pictures of enuresis and
other chronic diseases have a negative impact on quality
of life and result in higher scores for behavioral problems
when compared to control groups [24]. A previous history
of nocturnal enuresis in childhood may have an abnormal
neuronal response to emotional stimuli suggests that noc-
turnal enuresis may affect the individual both psychologic-
ally and neurologically and may lead to excessive behavior.

Common gambling problems reported by family mem-
bers include:

the loss of household or personal money.
arguments.

anger and violence.

lies and deception.

neglect of family.

negatively affected relationships.

poor communication.

confusion of family roles and responsibilities.
the development of gambling problems or other
addictions within the family [28].

Gambling problems adversely affect their families in a
number of ways: while emotional difficulties, physical
complaints and behavioural difficulties are common, they
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can be experienced and expressed quite differently, as:
emotional disturbances (anger, resentment, depression and
anxiety), physical complaints (headaches, gastrointestinal
symptoms and chronic headaches) and behavioural difficul-
ties (excessive drinking, smoking, over/under-eating, impul-
sive spending, alcohol and tobacco abuse, illegal acts) [21].

Prevention and intervention

When gambling opportunities are made available to the
public in a given jurisdiction, some individuals partici-
pate occasionally and others more frequently. Among
frequent gamblers, some individuals develop problem-
atic involvement and some do not [29]. So is important
the association among demographic and social risk
factors, frequency of gambling and gambling disorders.
Individuals with higher intelligence, males, single indi-
viduals and those exposed to gambling environments
(friends and family who gamble) and those who started
to gamble at a younger age were more frequent gam-
blers. Excitement-seeking personality traits were also
higher among more frequent gamblers. A different set
of risk factors was associated with the likelihood of
gambling disorder among these higher-frequency gam-
blers. These variables included mental health indica-
tors, childhood maltreatment and parental gambling
involvement. Among higher-frequency gamblers, indi-
viduals who smoke cigarettes, those with a diagnosis of
alcohol or drug dependence or obsessive—compulsive
disorder, those with higher anxiety or depression and
those with higher impulsivity and antisocial personality
traits were more likely to report gambling-related prob-
lems. These individuals were also more likely to report
gambling on electronic gambling machines (e.g. slot
machines) [29]. Moreover in another study was under-
lined that there are no marked differences in the health
and mental health status of recreational gamblers ver-
sus non-gamblers. While it is true that having drug or
alcohol problems there is the correlation to recreational
gambling [30]. Discriminating between recreational and
at-risk gamblers also shows the importance of social
networks in relation to gambling behavior. One of the
strongest discriminators of being a Problem/Pathological
Gambler was the portion of friends and family who regu-
larly gamble. Indeed, having a larger portion of friends
and family who are regular gamblers is a strong discrimin-
ator of being an at-risk or problem/pathological gambler
and having a lower portion of friends and family who
gamble regularly is the strongest correlate of being a
non-gambler [30]. Despite the progress that has been
made into development of effective treatments for GD,
several unresolved clinical issues exist: brief treatment as
telephone-based motivational interview contact combined
with a mailed self-help cognitive-behavioural therapy work-
book led to good outcomes over 12-month and 24-month
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follow-up periods [31]. Motivational interviewing is a thera-
peutic style of interacting with individuals to encourage
them to focus on their personal reasons for needing to ad-
dress problem behaviours, as well as to voice any factors
that work against change. Resolution of people’s natural
ambivalence about change motivates them to take action.
Various psychosocial treatment models have been adapted
for GD; on the other hand no drug has received regulatory
approval in any jurisdiction as a specific psychopharmaco-
logical treatment for GD. Family therapy interventions for
treatment of substance abuse problems have been adapted
for adolescents GD.

More specifically, preventive intervention programs
may seek to identify adolescents with positive attitudes
toward gambling and target parents who need to
strengthen their parenting resources [32]. Prevention
programs might focus on increasing student percep-
tions of parental knowledge. The parental knowledge is
in itself dependent on the willingness of young people
to disclose to their parent what they are doing and
thinking [32]. The first step in prevention programs
may be to stimulate parental interest in their children’s
whereabouts, friend choices, and day-to-day activities.
This can positively affect parent-child relations and
thus child’s inclination to disclose his/her life to his/her
parents. Disclosing tendencies and actual parental
knowledge may facilitate the discussion on adolescents’
gambling-oriented attitudes and subsequently for decreas-
ing gambling behavior. The effects may also have implica-
tions for policy and practice, suggesting that actions should
focus on societal factors that predict family connectedness
and resilience as well as on improving parenting and family
functioning. For example, higher expenditure on family
benefits (child benefits, child-raising allowances, and so on)
may affect the way in which families deploy social and eco-
nomic resources. This might in turn increase parents’ abil-
ity to protect and support young people through increased
parental caring and knowledge, for example [32, 33].

Given the increasing overall prevalence of adolescent
gambling, it is imperative that Pediatricians appreciate that
gambling problems can also afflict adolescents. It would be
appropriate to have theoretical and evidence-based pro-
grams that examine approaches, potential risk and protect-
ive factors, program structure, delivery methods and
structured long-term evaluation. All these factors should be
taken into consideration by future researchers in develop-
ing and implementing programs that can effectively miti-
gate GD among adolescent.

Conclusions

In conclusion underage gambling appears to be associated
positively with alcohol, tobacco and other substance use,
as well as with other individual behaviors, therefore we
need that collaborative efforts between scientific societies,
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government and stake holders can influence the uptake of
research findings necessary to implement social policies
and design effective public health intervention options.
Educational-based problem gambling prevention pro-
grams are important avenues in targeting at-risk behaviors
among adolescents to prevent an escalation of problematic
behaviors into adulthood.

Acknowledgements
This study was conducted in accordance with the regulatory standards of
Good Clinical Practice and the Declaration of Helsinki.

Funding
No funding.
No financial relationship relevant to this article to disclose.

Availability of data and materials
All data generated or analysed during this study are included in this
published article.

Authors’ contributions
FF and GC conceived of the study and performed review of the literature. All
Authors read and approved the final manuscript.

Consent for publication
Not applicable’ for this sub-section of declaration section

Competing interests
The authors declares that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

YInstitute of Pediatrics, Catholic University Medical School, Rome, Italy.
Service of Pediatrics, Campus Bio-Medico University, Rome, Italy. *Institute of
Pediatrics, University of Palermo, Palermo, Italy.

Received: 31 August 2018 Accepted: 25 November 2018
Published online: 04 December 2018

References

1. American Psychiatric Association. Diagnostic and statistical manual of mental
disorders (5th ed.) Washington, DC: American Psychiatric Association. 2013.

2. Petry NM, Blanco C, Stinchfield R, Volberg R. An empirical evaluation of

proposed changes for gambling diagnosis in the DSM-5. Addiction. 2013;

108(3):575-81.

OBrien C. Addiction and dependence in DSM-V. Addiction. 2011;106(5):866-7.

4. Barnes GM, Welte JW, Tidwell MC, Hoffman JH. Gambling and substance
use: co-occurrence among adults in a recent general population study in
the United States. Int Gambl Stud. 2015;15(1):55-71.

5. Calado F, Alexandre J, Griffiths MD. Prevalence of adolescent problem
gambling: a systematic review of recent research. J Gambl Stud. 2017 Jun;
33(2):397-424.

6. Cerasa A, Lofaro D, Cavedini P, Martino |, Bruni A, Mauro D, et al. Personality
biomarkers of pathological gambling: a machine learning study. J Neurosci
Meth. 2017,294:7-14.

7. Ferrara P, Corsello G, Sbordone A, Nigri L, Ehrich J, Pettoello-Mantovani M.
Foster care: a fragile reality needing social attention, and economic
investments. J Pediatr. 2016;173:270-1.

8. Petry NM. Pathological gambling: etiology, comorbidity, and treatment.
Washington, DC: American Psychological Association; 2005.

9. Toneatto T, Nguyen L. Individual characteristics and problem gambling
behavior. In: Smith G, Hodgins DC, Williams RJ, editors. Research and
measurement issues in gambling studies. San Diego, CA: Academic Press;
2007. p. 279-303.

10.  Rahman AS, Balodis IM, Pilver CE, Leeman RF, Hoff RH, Steinberg MA, et al.
Adolescent alcohol-drinking frequency and problem-gambling severity:

w

22.

23.

24.

25.

26.

27.

28.

29.

30.

32.

33.

Page 5 of 5

adolescent perceptions regarding problem-gambling prevention and
parental/adult behaviors and attitudes. Subst Abus. 2014;35(4):426-34.
Chamberlain SR, Sahakian BJ. The neuropsychiatry of impulsivity. Curr Opin
Psychiatry. 2007,20:255-61.

Petry NM. Pathological gamblers with and without substance use disorders,
discount delayed rewards at high rates. J Abnorm Psychol. 2001;110:482-7.
Ferrara P, lanniello F, Cutrona C, Quintarelli F, Vena F, Del Volgo V, et al. A
focus on recent cases of suicides among ltalian children and adolescents
and a review of literature. Ital J Pediatr. 2014;40:69.

Regard M, Knoch D, Gutling E, Landis T. Brain damage and addictive
behavior: a neuropsychological and electroencephalogram investigation
with pathologic gamblers. Cogn Behav Neurol. 2003;16:47-53.

Potenza MN, Leung HC, Blumberg HP, Peterson BS, Fulbright RK, Lacadie
CM, et al. An FMRI Stroop task study of ventromedial prefrontal cortical
function in pathological gamblers. Am J Psychiatry. 2003;160(11):1990-4.
Zack M, Poulos CX. Parallel roles for dopamine in pathological gambling
and psychostimulant addiction. Curr Drug Abuse Rev. 2009;2:11-25.

Reuter J, Raedler T, Rose M, Hand |, Glascher J, Buchel C. Pathological
gambiling is linked to reduced activation of the mesolimbic reward system.
Nat Neurosci. 2005;8:147-8.

Lobo DS, Souza RP, Tong RP, et al. Association of functional variants in the
dopamine D2-like receptors with risk for gambling behaviour in healthy
Caucasian subjects. Biol Psychol. 2010,85:33-7.

Slutske WS, Meier MH, Zhu G, Statham DJ, Blaszczynski A, Martin NG. The
Australian twin study of gambling (OZ-GAM): rationale, sample description,
predictors of participation, and a first look at sources of individual
differences in gambling involvement. Twin Res Hum Genet. 2009;12:63-78.
Lobo DS, Kennedy JL. Genetic aspects of pathological gambling: a complex
disorder with shared genetic vulnerabilities. Addiction. 2009;104:1454-65.
Dowling N. The impact of gambling problems on families. Australian
Gambling research Centre 2014. https://aifs.gov.au/agrc/sites/default/files/
publication-documents/agrc-dp1-family-impacts_0.pdf.

Pasche SC, Sinclair H, Collins P, Pretorius A, Grant JE, Stein DJ. The
effectiveness of a cognitive-behavioral intervention for pathological
gambling: a country-wide study. Ann Clin Psychiatry. 2013;25(4):250-6.
Darbyshire P, Oster C, Carrig H. Children of parent(s) who have a gambling
problem: a review of the literature and commentary on research
approaches. Health Soc Care Community. 2001;9(4):185-93.

Sousa E, Silva GJ, Sammour SNF, Ferraro AA, VHK K. Study of the profile of
behavioral problems and quality of life indexes in a pediatric cohort of
monosymptomatic enuresis. Pediatr (Rio J). 2018. https:;//doi.org/10.1016/j.
jped.2017.12.006. [Epub ahead of print]

Ferrara P, lanniello F, Romani L, Fabrizio GC, Gatto A, Chiaretti A. Five years
of experience in nocturnal enuresis and urinary incontinence in children:
where we are and where we are going. Urol Int. 2014;92:223-9.

Ferrara P, De Angelis MC, Caporale O, Malamisura M, Del Volgo V, Vena F, et al.
Possible impact of comorbid conditions on the persistence of nocturnal
enuresis: results of a long-term follow-up study. Urol J. 2014;11(4):1777-82.
Ferrara P, Corsello G, Basile MC, Nigri L, Campanozzi A, Ehrich J, Pettoello-
Mantovani M. The economic burden of child maltreatment in high income
countries. J Ped. 2015;167(6):1457-9.

Chan EM, Dowling NA, Jackson AC, Shek DT. Gambling related family
coping and the impact of problem gambling on families in Hong Kong.
Asian J Gambl Issues Public Health. 2016:6(1):1.

Hodgins DC, Schopflocher DP, Martin CR, el-Guebaly N, Casey DM, Currie
SR, Smith GJ, Williams RJ. Disordered gambling among higher-frequency
gambilers: who is at risk? Psychol Med. 2012;42(11):2433-44.

Mazar A, Williams RJ,3, Stanek E, Zorn M, Volberg RA.The importance of
friends and family to recreational gambling, at-risk gambling, and problem
gambling, BMC Public Health 2018;18(1):1080.

Westra HA, Constantino MJ, Antony MM. Integrating motivational interviewing
with cognitive-behavioral therapy for severe generalized anxiety disorder: an
allegiance-controlled randomized clinical trial. J Consult Clin Psychol. 2016 Sep;
84(9):768-82.

Canale N, Vieno A, Ter Bogt T, Pastore M, Siciliano V, Molinaro S. Adolescent
gambling-oriented attitudes mediate the relationship between perceived
parental knowledge and adolescent gambling: implications for prevention.
Prev Sci. 2016 Nov;17(8):970-80.

Viner RM, Ozer EM, Denny S, Marmot M, Resnick M, Fatusi A, Currie C.
Adolescence and the social determinants of health. Lancet. 2012,379:1641-52.


https://aifs.gov.au/agrc/sites/default/files/publication-documents/agrc-dp1-family-impacts_0.pdf
https://aifs.gov.au/agrc/sites/default/files/publication-documents/agrc-dp1-family-impacts_0.pdf
https://doi.org/10.1016/j.jped.2017.12.006
https://doi.org/10.1016/j.jped.2017.12.006

	Abstract
	Criteria for problematic gambling
	Prevalence
	Comorbidities and physio-pathology
	Genetic and environmental aspects
	Prevention and intervention
	Conclusions
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

