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4 Institute of Psychology, Eötvös Loránd University, Budapest, Hungary

Correspondence should be addressed to Giovanni Martinotti; giovanni.martinotti@gmail.com

Received 9 November 2014; Accepted 9 November 2014; Published 28 December 2014

Copyright © 2014 Giovanni Martinotti et al. This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly
cited.

The present special issue addresses two key areas, which at
first sight may not appear to be particularly related to each
other. Their novelty, however, connects them tightly. The
appearance of these two issues has, on one hand, required and
promoted a renewal of the perspective in addiction science
and, on the other hand, could facilitate the rethinking of prac-
tical, therapeutic, and preventive interventions. Thus, both
areas share a main common aspect: they raise new issues that
need to be addressed in the field of addictions and, as such,
force us to reconsider former approaches.

One of the focuses is the emergence of novel psychoactive
substances, especially in relation to the fast moving and the
potentially unlimited nature of their online market [1]. A
“novel psychoactive substance” has been legally defined by
the European Union as a new narcotic or psychotropic drug,
either in pure form or in a preparation, that is not scheduled
under the Single Convention onNarcotic Drugs of 1961 or the
Convention on Psychotropic Substances of 1971, but which
may pose a public health threat comparable to substances
listed in the above-mentioned conventions (Council of the
European Union decision 2005/387/JHA) (UNODC, 2014).

From the psychedelic movements of the 1960s until the
beginning of the 21st century, there was hardly any change
regarding the most used drugs. In addition to cannabis,
heroin, and cocaine, primarily LSD and, to a lesser extent,
magic mushrooms among hallucinogenic drugs and amphet-
amine basically covered the significant range of substances of
abuse. Although the presence of ecstasy from the end of the

1980s had brought some moderate changes, it can be stated
that researchers and prevention and treatment professionals
could work in a relatively stable environment throughout
decades. Users basically used the same drugs and sought help
for similar problems, and therefore studies could systemati-
cally grow and support the preventive and clinical efforts.

The novel psychoactive substances, however, that began
to spread after the millennium [2–4] have fundamentally
reorganized this apparently stable situation. Since then, new
substances have constantly been appearing on the market. It
is not rare that there is no time to even identify a new drug
before another substance takes its place on the market and
theymight disappear a few days, weeks, ormonths later, while
newer ones appear.This extremely rapidly changing situation
concerning drug use and drug market set new challenges for
professionals. We have to describe the use of drugs on which
we have very limited knowledge. Not only is the chemical
description of these substances often unavailable, but often
we do not even know their street names. The effects of drugs
should be exploredwhile their name and nature are unknown
to both the dealer and the user. We have to estimate the risks
associated with substances without being familiar even with
their most basic characteristics. We have to provide informa-
tion to potential users of these drugs and we hardly know
anything about them or treat unknown side effects or over-
doses.

It is no surprise that in this rapidly changing environment
initiatives have been launched [5] that apply new data
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collection methods and aim to gather information as fast
as possible and share this knowledge within target groups
via new effective tools [2, 3]. The opportunities provided
by the developments in the field of info communication
technologies, the Internet, and smartphones could be of great
value for this aspect. All these factors, in fact, contribute to the
rethinking and renewal of data collection and data analysis
methods, the reallocation of resources, and the reconsidera-
tion of prevention tools and efforts, aswell as the implementa-
tion of other types of interventions.The present special issue,
on one hand, intends to make a contribution for facing these
challenges.

On the other hand, during the past few years, “new
addictions” have emerged in addition to the new drugs.These
addictions are actually not a new problem of course, but the
formerly described disorders appear in a new interpretative
framework. In the past decades, but especially in the past few
years, the opinion that the range of addictive disorders should
not be reduced to psychoactive substances-related dependen-
cies has been strengthened. In line with this, scientific litera-
ture on addictions has begun to deal with a growing number
of phenomena, originally not classified as addictive disorders,
but with important psychological and social consequences
[6–8].

Among behavioral addictions gambling disorder repre-
sents the main area, giving the large diffusion of gambling.
With the increase in availability of gambling products across
the world and the increased exposure to gambling advertise-
ments both on TV and on mobile platforms, we are currently
faced with a larger number of people across the globe who are
using gambling as a recreational pursuit.

Issues of current significance in the gambling world are
the targeting of children and adolescents by the gambling
industry, the targeting of older people by larger casinos offer-
ing company and distraction but focusing on a vulnerable
group, and the targeting of female and indigenous popula-
tions, who are being reached by specific advertising cam-
paigns across most of the world.

Besides the new interpretation of gambling disorder,
formerly classified as an impulse control disorder, new inter-
pretations of numerous other disorders from the addiction
perspective have also been raised. Among these are other
impulse control disorders, eating disorders, specific sexual
disorders, and, among other problems officially not classified
as disorders, the Internet addiction, online gaming, exercise
addiction, and many others. It is becoming more and more
common to see the expressions of behavioral addiction or
nonsubstance use addiction [9, 10]. The formal expansion of
the range of addictive disorders to the direction of addic-
tions not related to chemical substances has eventually been
brought by the publishing of DSM-5 [11]. In this edition of the
manual, the former section on “Substance-Related Disorders”
has been replaced with “Substance-Related and Addic-
tive Disorders.” This chapter indeed includes a subchapter
titled “Non-Substance-RelatedDisorders.” Although addiction
experts could classify several disorders belonging here, at the
moment the only official member of this group is gambling
disorder. This modification, however, is of great symbolic
significance: it clearly represents the shift towards a new

perspective inwhich the presence of a psychoactive substance
is not a prerequisite to addictive disorders.

Giovanni Martinotti
Sophia Achab

Ornella Corazza
Zsolt Demetrovics
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Objective. Over the last few years, a wide number of unregulated substances have been marketed on theWeb and in smart and head
shops; they are usually advertised as legal alternatives to commonly known drugs and are defined as “smart drugs,” “legal highs,”
and “novel psychoactive substances” (NPS). Aim of our work is to describe use habits and distribution of NPS in a population
of young adults in Rome club scene. Methods. A self-administered questionnaire was proposed to subjects over 18 years of age
at the entrance of 5 nightclubs in Rome. Socioeconomic characteristics and substance use were investigated. Results. Preliminary
results give evidence that 78% of respondents have a lifetime history of NPS use. In addition, 56% of the sample has consumed
illicit drugs in the past and 39% has used psychoactive substances in the 12 hours preceding the questionnaire administration.
Conclusions. A significant proportion of subjects report use of novel psychoactive substances; traditional illicit drugs consumption,
particularly cocaine, appears to be very high as well in the club scene. These data highlight a serious public health challenge,
since pharmacological, toxicological, and psychopathological effects linked to interactions among all these substances may be
unpredictable and sometimes fatal in vulnerable individuals.

1. Introduction

So-called “club drugs,” psychoactive substances associated
with club and rave cultures, proliferated in the 1990s and
remained key substances for years among youth and young
adults [1]. The U.S. National Institute on Drug Abuse
(NIDA) in its “Community Alert on Club Drugs” identified
ecstasy (3,4-methylenedioxymethamphetamine or MDMA),
Gamma-hydroxybutyrate (GHB), ketamine, Rohypnol (flu-
nitrazepam), methamphetamine, and lysergic acid diethy-
lamide (LSD) as “club drugs” [2], while the U.S. Office of
National Drug Control Policy described only four specific
club drugs: MDMA, GHB, ketamine, and Rohypnol [3].

Epidemiological studies have shown that factors asso-
ciated with recreational nightlife activities, such as music

preference and choice of the venue, may be considered as
relevant predictors of illegal drug use in several European
countries [4]. Similarly, in the US, Moore and Miles have
found an association between substance use and alternative
music styles in the electronic music scene [5].

It is becoming increasingly clear that the drugs used in
clubs are heterogeneous and ever-changing [6]; moreover,
during the last few years, a wide number of unregulated
natural and synthetic New Psychoactive Substances (NPS)
have made their appearance on the market [7].

NPS are drugs of abuse, either in a pure form or in
a preparation, that are not controlled by the 1961 Single
Convention on Narcotic Drugs or the 1971 Convention on
Psychotropic Substances, but that may pose a serious public
health threat. In this context, the term “new” does not
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necessarily refer to newly synthesized molecules, but mainly
to substances that have recently become available [7].Many of
these substanceswere, in fact, firstly synthesized and patented
in the 1970s or even earlier, but only recently their chemistry
or process of synthesis has been slightly modified to produce
effects similar to known illicit substances. On the basis of
the above-mentioned definition, the European Monitoring
Centre for Drugs and Drug Addiction (EMCDDA) and the
European Police Office identified the following groups of
substances, covered by the EarlyWarning System onNPS [8]:

(i) phenethylamines, which encompass a wide range of
substances that may exhibit stimulant, entactogenic,
or hallucinogenic effects;

(ii) tryptamines, which include a number of substances
that have predominantly hallucinogenic effects;

(iii) piperazines, represented, inter alia, by m-chloro-
phenylpiperazine (mCPP) and BZP, both of which are
central nervous system stimulants;

(iv) synthetic cathinones, which have stimulant effects;
the main cathinone derivatives are the semisyn-
thetic methcathinone and the synthetic compounds
mephedrone, methylone, and methylenedioxypy-
rovalerone (MDPV);

(v) synthetic cannabinoids, which are functionally similar
to Δ9-tetrahydrocannabinol (THC), the active com-
pound of cannabis.

Other substances reported by the Early Warning System
include various plant-derived and synthetic psychoactive
substances (e.g., indanes, benzodifuranyls, narcotic anal-
gesics, synthetic cocaine derivatives, ketamine and phency-
clidine derivatives), which do not strictly belong to any of the
previously mentioned drug groups. A number of medicinal
products and derivatives are also included [9].

NPS are rapidly appearing in more and more sophis-
ticated forms and often remain unregulated for a long
period [7]. EMCDDA stated that, in 2012, 280 potentially
harmful “legal highs” have been produced in Europe alone
[8]. These substances are often synthesized in underground
laboratories, simply modifying the molecular structure of
controlled drugs, hence raising concerns related to the poten-
tial presence of contaminating agents [10]. The significant
informational, promotional, and distributional capacity of
the Internet plays an important role in theNPSmarket: global
web-based marketing and distribution, distinct from illegal
street markets, have developed in the past years [9]. The
number of online shops providing customers with NPS in
European Union countries has increased from 170 in January
2010 to 314 in January 2011, and 693 in January 2012 [8]. The
Internet offers many advantages to NPS suppliers, as it allows
access to a vast number of potential users, and suppliers do
not need large upfront investments and can retain some level
of anonymity. In addition, suppliers may be able to bypass
the laws of different countries, thus making enforcement or
legal action in response to their activities very difficult. It
is also important to point out that, in many cases, sellers
fail to list ingredients, side effects, and drug interactions of

the advertised products [7]. Moreover, the Internet serves
as a repository of information for several groups of people.
Drug users can obtain information through online forums,
chat rooms, and blogs and find out about new products.They
can also share with other users their experiences and the
effects of the substances, as well as the recommended sources
and ways of delivery [10]. The possibility of purchasing
NPS from websites makes these drugs easily available to
vulnerable individuals, including children and adolescents.
These subjectsmay also be encouraged by diffuse online com-
ments/messages/videos related to NPS intake experiences.
This may be an issue of concern, if one considers that an
estimated 61% of young Europeans aged between 15 and 24
years typically quote the Internet as a potential source of
information on illicit drugs [11]. Moreover, the current legal
status of a number of NPS may arguably facilitate increasing
levels of popularity of these drugs and may affect as well the
users’ perception of risks associated with their consumption.
The idea that legality can equate with safety still remains well
grounded amongst some recreational users [12].

The limited information available suggests that NPS
spread at a global level is far from negligible, and, excluding
cannabis from the analysis, it comes close to, or even exceeds,
the spread of several controlled drugs. NPS have been
reported in many countries in recent years. What is actually
known today, however, maybe just the very tip of the iceberg,
as systematic studies on the diffusion of NPS do not exist [9],
except for single substances [13, 14].

The consumption of NPS in Italy in 2011 was estimated
to be about 1%, placing the country 27th out of 28 European
countries in the ranking of NPS use [14]. In the last years,
the Italian Department of Drug Control has promoted the
development of a concise update on the main features of
identified NPS, developing as well a series of strategic guide-
lines, objectives, and actions in order to begin constructing
a response to tackle this emerging issue [15]. Although the
Italian data are encouraging and show the effectiveness of the
countermeasures taken to deal with this new phenomenon
(e.g., to contrast NPS sale in smart shops and sex shops), the
presence of toxic products still new on the market remains
an open issue to which great attention is paid. Moreover,
while estimates on general population are essential to better
illustrate drug trends, it is also important to identify and
assess consumption prevalence among key groups and target
populations.

Aim of our study was to describe use habits and distribu-
tion of NPS and other substances in a population of young
adults. Considering that surveys undertaken in nightclubs
and other nighttime economy venues are a good source of
data in order to assess the use of recreational drugs in a
high-prevalence use population [16], we selected a sample of
young adults involved in Rome nightclub scene, investigating
substance use aswell as possible psychotropic and side effects.

2. Methods

2.1. Study Participants. A questionnaire on recreational sub-
stances misuse has been proposed between September and
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November 2013 to a population sample (18–30 years old)
in 5 nightclubs in Rome. Potential study participants were
approached by amember of the research team at the entrance
or in the smoking/chill-out area inside the clubs. The self-
administered questionnaire was collected in anonymous way
by our team of psychologists and psychiatrists, with the
support of a peer group working.

In the first part, the questionnaire included socioe-
conomic characteristics (age, gender, job status, lifestyle)
and perceived mental stress. Written informed consent was
systematically obtained for every subject, according to the
Declaration of Helsinki.

2.2. Previous Illicit Drugs Use. Study participants were
asked whether they had used, in the past, any illicit
drug among heroin (diacetylmorphine) and other opiates
(opium, morphine, codeine, heroin, fentanyl, methadone,
meperidine, L-alpha-acetylmethadol [LAAM]), cannabis
(marijuana, hashish), cocaine and derivatives (e.g., crack),
amphetamines, methamphetamine, hallucinogens (lyser-
gic acid diethylamide [LSD], mescaline, psilocybin), and
stimulatory hallucinogens (MDMA [ecstasy], phencyclidine
[PCP]). Common street names of illicit drugs, both single and
in combination (e.g., speed, speedball, spaceball), were also
listed. For illicit drugs with multiple routes of administration
(ROA), interviewees were asked to specify the ROA and
pharmaceutical form (e.g., powder, pill, dust).

Moreover, study participants were asked if they had ever
abused alcohol (according to the DSM IV-TR criteria) with
the above-mentioned illicit drugs and, in case of positive
response, they were asked to specify which drugs and the
frequency of this behavior.

2.3. Previous Use of Novel Psychoactive Substances and/or
ClubsDrugs. Study participantswere askedwhether they had
used a NPS and/or a club drug in the past. Listed substances
included synthetic cannabinoids, Gamma-hydroxybutyrate
(GHB), mephedrone, ketamine, Salvia divinorum, amyl
nitrite, and psilocybin. Common street or on-line names of
NPS (e.g., poppers, liquid ecstasy, liquid X, magic mush-
rooms) were included among the questionnaire options as
well. If the participants answered positively, they were asked
to specify if the chosen substance was a powder, a pill, or
another type of NPS.

2.4. Current Use of Psychoactive Substances and Alcohol.
Study participants were asked to indicate whether they had
used psychoactive substances in the 12 hours preceding the
questionnaire administration. If the answer was positive, they
were asked to specify if they had assumed also alcohol as well.

2.5. Data Analysis. Data are reported as means, standard
deviation, and percentages where appropriate. Statistical
comparison of the proportions of those reporting use on the
night of the survey was undertaken by Chi-square (𝜒2). SPSS
version 14.0 was used for all analyses.

Table 1

Novel psychoactive
substance/club drugs

Lifetime use (% values
of the whole sample) Absolute values

Synthetic cannabinoid 35 96
Gamma-
hydroxybutyrate
(GHB)

10.2 28

Mephedrone 18.8 51
Ketamine 18 49
Salvia divinorum 3.2 9
Amyl nitrite (poppers) 45 123
Lysergic acid
diethylamide (LSD) 24 66

Psilocybin 4 11

3. Results

3.1. Participant Characteristics. This sample was composed
of 273 subjects. Regarding the sociodemographic characteris-
tics, mean age of participants was 25.4 years, 53% were males
and 47% females, and all were residents in the municipality
of Rome. 62% of subjects lived with parents, 13% alone
and the remaining 25% with other people. With regard to
employment status, 27% declared to have a job, 46% were
students, 10% were working students, and, finally, 17% were
unemployed.

3.2. Previous Illicit Drugs Use. The prevalence of lifetime
previous illicit drugs use was 56% (n. 153), and 48% of the
subjects claimed to have consumed alcohol together with
illegal psychoactive substances at least once.

3.3. Previous Use of Novel Psychoactive Substances and/or
Clubs Drugs. Surprisingly, 78% of respondents declared a
lifetime previous use of NPS/club drugs, such as amyl
nitrite (45%), synthetic cannabinoids (35%), lysergic acid
diethylamide (LSD) (24%), mephedrone (18.8%), ketamine
(18%), Gamma-hydroxybutyrate (GHB) (10.2%), psilocybin
(4%), and Salvia divinorum (3.2%) (see Table 1).

3.4. Current Use of Psychoactive Substances and Alcohol.
At the time of the questionnaire administration, 39% of
the sample (n. 106) claimed to have assumed psychoactive
substances in the previous 12 hours. Among the most preva-
lent substances, the percentages were distributed as listed:
cocaine 89% (n. 94), cannabis 20% (n. 21), ketamine 11%
(n. 12), ecstasy 10% (n. 11), methamphetamine 5% (n. 6).
Other psychoactive substances had a prevalence of use of
less than 1% (n. 1) (see Figure 1). Overall, on the night of
the survey, cocaine had a prevalence higher than cannabis
(𝑃 < 0.001), ketamine (𝑃 < 0.001), ecstasy (𝑃 < 0.001), or
methamphetamine (𝑃 < 0.001).

Moreover, the sample showed high polydrug use frequen-
cies: among psychoactive substances consumers, the totality
(100%) claimed a concurrent alcohol consumption, and 31%
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Figure 1: Percentages of substance use within the group of current
users.

(12% of the total sample) (n. 33) claimed the assumption of
two or more illicit drugs.

4. Discussion

In the surveyed sample, a significant fraction (78%) reported
a previous lifetime history of use of one or more NPS (“legal
high”) and/or club drugs. The lifetime use of amyl nitrite
was particularly high, probably for its easy availability and its
sexual enhancing properties [17]. However, the use of newer
psychoactive substances was also very high (see Table 1 for
details). There are two main possible ways to explain this
finding: (1) a recent spread of knowledge and consumption of
NPS in the Italian youth population or (2) despite an overall
limited use, a widespread consumption in peculiar subpop-
ulations. However, notwithstanding this impressive datum,
there was no evidence of recent use (on the night of the
survey) for new psychoactive substances. On the contrary, a
very high consumption was highlighted for cocaine, followed
by cannabis and other substances commonly rubricated as
“club drugs” (ketamine, ecstasy, methamphetamine) [2, 3].
These results contrast with other studies on the recreational
drug scene in the UK, which reported a fairly significant
consumption ofmephedrone [18–20], Gamma-butyrolactone
(GBL) [21], and amyl nitrite [20]. Our results aremore similar
to reports on the nightlife scenes of US [22] and continental
Europe [23]. Cocaine is easily available and in recent years has
become cheaper than in the past [24]: these reasons can help
to explain its high prevalence of use.

Our results evidence high rates of polydrug use in the
subpopulation of nightclubs attendees. This could determine
a serious public health challenge, since pharmacological, tox-
icological, and psychopathological effects due to interactions
between these substances may be unpredictable and fatal as
well in vulnerable individuals. As previously stated, very few
pharmacological/toxicological data are available in the peer-
reviewed scientific literature, with the limited knowledge
being mostly restricted to preclinical studies. Moreover, a
polydrug usemay lead to deep neurobiochemical central ner-
vous system alterations, which may make these individuals

extremely difficult to be pharmacologically treated, even by
expert mental health professionals.

Club drugs have also an important social impact in terms
of crimes and violence [25], and they may contribute to the
global burden of diseases, together with mental disorders
and traditional illicit drugs (e.g., heroin) [26]. In 2010, illicit
drug dependence accounted for 20millionDALYs (disability-
adjusted life years), being responsible for 0,8% (0.6–1.0) of
global all-cause DALYs [27]. At present, however, the overall
dependence liability of these substances seems lower than
that of heroin and amphetamines [27].

5. Limitations

This is a pilot study with a small sample size: for definitive
conclusions it is necessary to expand the sample. However,
our sample size is comparable with that considered in other in
situ nighttime economy surveys [28]. Increasing the available
data would allow having greater statistical significance, also
in order to identify drugs complications and interactions,
to verify the indirect effects of substances on the social and
working capacity and, maybe, to evaluate the consequences
of their long-term assumption. An intrinsic limitation is that
drugs abuse in club scene appears to be jeopardized, and it
is difficult to extend the results obtained at a venue to other
venues or countries. Another limitation is that subjects may
not be aware of what drug(s) they had actually used; however
every effort was made in the attempt to be accurate (e.g., use
of substances street names, specification of formulation and
route of administration).

6. Conclusions

This survey has shown that although a significant proportion
of individuals report a lifetime use of NPS, these drugs have
little significance in the recreational drugs scene. Therefore,
to investigate the recreational drugs scene might not be the
better strategy to monitor the extent of NPS consumption
in the European Union and elsewhere. However, multicenter
large-scale studies need to be carried out. Again, it is here
suggested that better international collaboration levels are
needed to tackle the new and fast growing phenomenon of
NPS availability from the web and other channels of supply.

Regarding traditional illicit drugs, cocaine misuse is very
high in club culture, significantly higher than substances
usually identified as club drugs (MDMA, ketamine, metham-
phetamine). Moreover, health and other professionals should
be accurately informed about the trend of misuse of multiple
psychoactive substances in association with alcohol.

Further studies are needed to design better intervention
strategies in subjects with problematic recreational drugs use
within the nightclub environment.
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Pathological gambling (PG) is an addictive disorder with harm related to the high psychiatric comorbidity and increased suicidal
risk. Prevalence rates in general population range from0.2% to 2.1%. Problem gamblers are hard to attract to treatment programs for
several proper reasons and for obstacles (e.g., accessibility). To address these obstacles, primary care (where the problem gambling
(PrG) prevalence seems to be 6.2%) has a crucial role to play (i.e., identifying and referring patients to specialized treatment
programs and treating at first line when needed and possible) in the era of online gambling offer expansion. The present work
aimed to collect data on resources in the field from GPs themselves, using a 24-item online questionnaire. Swiss French-speaking
participants were asked about their screening practice and knowledge. The results state that the vast majority of them are aware of
the existence and the potential impact of PrG on their patients. However, PrG screening is not systematic and their knowledge of
adequate treatments or referral methods is scarce. GPs being central to health screening in general, targeted advice and training
on short screening tools and better knowledge of referral pathways should be promoted and continued to empower the GP’s
management skills in a public health approach.

1. Introduction

Pathological gambling (PG) has been recently added as a
gambling disorder to the substance-related disorders chapter
of DSM 5 [1], as a result of the empiric findings provided
by the research literature supporting its similarity with sub-
stance use disorders (SUD). Indeed, it has been shown that
PG shares clinical expression, comorbidity, neurobiological
mechanisms [2–5], and treatment options [6–8] with SUD
and reward-related behaviors.

PG harm related to its high psychiatric comorbidity,
mostly substance use disorders [9] and increased suicidal risk
[10]. Vulnerable subgrouppopulations such as adolescents are
also affected by gambling disorders [11]. Prevalence rates in
the general population range are ranging from 0.2% to 2.1%
[12–14] for pathological gamblers and from 0.6% to 5.5% for
problem gamblers [13, 15–18]. The prevalence seems to be
more important (6.2%) in primary care services [19]. Problem
gamblers are hard to attract to treatment programs, partly
due to their feelings of shame and denial [20]. Only 0.4% to

3% of them seek help for their difficulties [21, 22] and a five-
year latent period is observed between the first symptomatic
presentation and the first attempt to seek care [23]. Hence,
general practitioners (GPs) as primary care providers have a
crucial role to play in the early detection and intervention on
problem gambling (PrG) [24, 25].There is a paucity of studies
on the PrG management resources and screening practices
of GPs. Fourteen years ago, in Canada, a structured national
plan was designed to evolve physicians in PrG management
[26]. The needs (PrG resources available and awareness on
their existence) were studied in a sample of 54 physicians
from the 800 contacted. Results showed a low awareness
on PrG resources that have been considered by participants
insufficient to fulfill the needs [26]. Concern about the lack of
knowledge, education, and training in PrG and its perception
as a nonmedical problem but rather as a character defect
was raised as challenges and obstacles to GPs’ evolvement in
PrG management [26]. An Australian paper [24] presented
the way GPs can help in early detection and intervention
and reported a pilot project that provided resources to GPs.
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Table 1: Sociodemographic data.

Total sample (𝑁 = 71)
Age (years), median (min–max) 53 (34–71)
Gender, 𝑛 (%)

Female 25 (35.2)
Male 43 (60.6)
Missing 3 (4.2)

Practice duration (years), median (min–max) 17 (1–38)
Medical specialization, 𝑛 (%)

General practitioner 33 (46.5)
Internist 33 (46.5)
General practitioner and internist 1 (1.4)
Internist and other 3 (4.2)
No specialization 1 (1.4)

Area of practice, 𝑛 (%)
Fribourg 1 (1.4)
Geneva 31 (43.7)
Jura 0 (0)
Neuchâtel 23 (32.4)
Valais 0 (0)
Vaud 16 (22.5)

Results from the 24 GPs (with referral experience in PrG)
from the 51 that received information and material on PrG
(e.g., importance, list of referral services, and simple advice
on the way to assist patients). The majority of participants
were convinced of the role they can play in PrGmanagement
[24]. However, lack of knowledge was reported by almost half
of the sample (even if they had referral experience in the field)
and a difficulty to ask patients “out of the blue” if they gamble
[24].

Another awareness study of PrG in 180 health care
providers (nurses, physicians, and social workers) [27]
showed that the vast majority are aware of the existence
of PrG but only a minority are effectively screening their
patients.

Screening for health problems in care providers them-
selves is not a frequent question. Regarding PG, a prevalence
rate in American general practitioners of 5% has been
reported [28].

This study aims first to evaluate interest and knowledge
of GPs regarding PrG and the way they deal with it in their
daily clinical practice. Secondly, it aims to screen for PrG in
GPs themselves.

2. Methods

2.1. Sample. Swiss GPs with a medical practice in the 6
French-speaking areas (FSAs) of Switzerland were invited to
participate anonymously in an online survey.

Participants were recruited between March andMay 2011
via their physician’s regional association through an e-mail
informing about the study’s aims. The participants were
directed through a web link to the questionnaire.

Table 2: Participants beliefs on excessive gambling.

Total sample (𝑁 = 71) 𝑛 (%)
In your opinion, excessive gambling in Swiss
French-speaking area is

Not an issue 0 (0)
A minor issue 18 (25.4)
A major issue 41 (57.7)
A very major issue 3 (4.2)
I do not know 9 (12.7)

Your interest in excessive gambling and gamblers’
indebtedness is

Important 11 (15.5)
Medium 38 (53.5)
Low 18 (25.4)
Null 2 (2.8)
I do not know 2 (2.8)

Do you think gambling could become excessive or
addictive

Total agreement 66 (93.0)
Partial agreement 4 (5.6)
Partial disagreement 0 (0)
Total disagreement 0 (0)
I do not know 1 (1.4)

Do you think gambling could lead to indebtedness
Total agreement 69 (97.2)
Partial agreement 2 (2.8)
Partial disagreement 0 (0)
Total disagreement 0 (0)
I do not know 0 (0)

Does excessive gambling worsen indebtedness in the
current economical context

Total agreement 45 (63.4)
Partial agreement 18 (25.4)
Partial disagreement 2 (2.8)
Total disagreement 0 (0)
I do not know 5 (7.0)
Missing 1 (1.4)

2.2.Measures. A24-itemonline questionnairewas developed
for the study on Survey Monkey software. After sociodemo-
graphic data (Table 1), five items investigated participants’
beliefs on PrG (Table 2). Then, participants were asked about
their PrG screening practice (Table 3). They were presented
a text-response item (to avoid oriented responses) to specify
the PrG screening tools they use. They were also invited
to estimate the rate of PrG and related debts issues in
their active pool of patients. Practitioners were then asked
how they manage PrG and its financial consequences in
their patients (Table 3). The last section of the questionnaire
consisted of items on the participants’ impression about their
knowledge of PrG disorder, on the existing specialized local
treatment network, and their estimated need for information
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Table 3: Participants attitudes towards excessive gambling.

Total sample (𝑁 = 71) 𝑛 (%)
Do you screen for excessive gambling

Systematically 0 (0)
Often 5 (7.0)
Rarely 25 (35.2)
Never 22 (31.1)
I do not know 1 (1.4)
Missing 18 (25.4)

Do you screen for indebtedness
Systematically 1 (1.4)
Often 24 (33.8)
Rarely 24 (33.8)
Never 6 (8.5)
I do not know 2 (2.8)
Missing 14 (19.7)

Your attitude towards excessive gambling is
I refer to specialist 37 (52.1)
I treat it 5 (7.0)
I do not do anything 2 (2.8)
I do not know 22 (31.8)
Missing 5 (7.0)

Your attitude towards indebtedness is
I refer to specialist 34 (47.9)
I treat it 15 (21.1)
I do not do nothing 3 (4.2)
I do not know 7 (9.9)
Missing 12 (16.9)

The best management of excessive gamblers is in
referral to

Specialized multidisciplinary centers (doctors,
psychologists, and social workers) 57 (80.3)

Private psychiatrists 2 (2.8)
General practitioners 3 (4.2)
Social services 1 (1.4)
Other 3 (4.2)
I do not know 2 (2.8)
Missing 3 (4.2)

and training (Table 4). At the end of the questionnaire,
responders were themselves screened for PrG, using the 2-
item Lie-bet test [29] “Have you ever felt the need to bet more
and more money?” and ”Have you ever had to lie to people
important to you about how much you gambled?” (Table 5).

2.3. Statistical Analysis. SPSS 18.0 (Statistical Package for the
Social Sciences, IBM Inc., Chicago) software program was
used to perform the statistical analyses. First, descriptive
statistics were computed for the participants’ characteristics
(demographics and beliefs representation) and reported as

Table 4: Self-reported knowledge of problem gambling.

Total sample (𝑁 = 71) 𝑛 (%)
My knowledge of problem gambling is

Very satisfying 0 (0)
Satisfying 12 (16.9)
Dissatisfying 46 (64.8)
Null 10 (14.1)
I do not know 0 (0)
Missing 3 (4.2)

My knowledge of problem gambling care network is
Very satisfying 0 (0)
Satisfying 15 (21.1)
Dissatisfying 32 (45.1)
Null 18 (25.4)
I do not know 3 (4.2)
Missing 3 (4.2)

I desire more information about problem gambling
Total agreement 39 (54.9)
Partial agreement 22 (31.0)
Partial disagreement 3 (4.2)
Total disagreement 2 (2.8)
I do not know 1 (1.4)
Missing 4 (5.6)

I desire more training on problem gambling
Total agreement 19 (26.8)
Partial agreement 36 (50.7)
Partial disagreement 6 (8.5)
Total disagreement 3 (4.2)
I do not know 1 (1.4)
Missing 6 (8.5)

Table 5: Screening for PrG in participants.

Total sample (𝑁 = 71) 𝑛 (%)
Have you ever felt the need to bet more and more
money

Yes 1 (1.4)
No 67 (94.4)
I do not know 0 (0)
Missing 3 (4.2)

Have you ever had to lie to people important to you
about how much you gambled

Yes 0 (0)
No 68 (95.8)
I do not know 0 (0)
Missing 3 (4.2)

medians, ranges, and percentages. For the sake of complete-
ness, missing data are also provided in the tables.

Next, we looked for associations between screening fre-
quency and GPs’ interest in PrG, between knowledge of
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PrG, respectively, knowledge of PrG network, and screening
practice for PrG, and finally between the need for infor-
mation/training on PrG and knowledge of the topic, using
the Pearson chi-square tests. When the expected frequency
criteria were not met due to small cell sample size, adjacent
categories were collapsed into smaller categories, where
appropriate, in order to fulfill the necessary Pearson chi-
square requirements and to gain statistical power. Two-
by-two tables that did not meet these requirements were
analyzed by the Fisher exact tests. Hence, for instance, knowl-
edge of the topic reduces to two categories: very satisfac-
tory/satisfactory versus insufficient/no knowledge. The same
is the case for screening for excessive gambling frequency
(systematically/often versus rarely/never) and demand for
more information and training (total agreement/partial
agreement versus partial disagreement/total disagreement).

3. Results and Discussion

The survey was relatively well received by Swiss GPs’ profes-
sional associations in the French speaking area with 66% of
acceptance to relay the information and the link to the online
questionnaire. The sample consisted of 71 GPs accepting
to participate in the survey. A majority of them (95.8%)
filled out the questionnaires. Respondents were mostly men
(63.2%), with a median age of 53 years and a median practice
experience of 17 years as GP (Table 1). The vast majority
is qualified specialists in primary care (general practitioner
and/or internist) and their area of practice is given in Table 1.

When GPs were asked to estimate PrG rate in their active
pool of patients, more than half of them did not answer
and 11% declared not knowing this rate, while 24% of them
estimated this rate (between 1 and 30%).

3.1. GPs’ Beliefs on PrG and Financial Debts. The great major-
ity (99%) expressly recognized believing in the potential
addictive properties of gambling and 69% of them showed a
keen interest in PrG with all the subsequent financial harm
(Table 2). Two-thirds of them (62%) characterized PrG as an
important or very important issue of concern in the French-
speaking area of Switzerland. The whole sample agreed that
gambling could lead to indebtedness and 89% agreedwith the
worsening of indebtedness related to excessive gambling.

3.2. GPs’ Attitudes towards PrG. In their daily practice, while
debts were often or systematically screened by 35% of the
practitioners, PrG was screened only by a minority (7%)
of them (Table 3). Screening habits were during general
history taking or PrG being discovered by chance with the
occurrence of payment difficulties.There was no relationship
found between screening frequency and GPs interest in it
(𝑃 = 1). Investigating PrG management, 52% of GPs referred
their patients to a specialist and 7% treated it themselves,
while 32% stated they do not know what to do with these
problematic patients and 3% do not address this issue at
all (Table 3). GPs promote a specialized approach to PrG
treatment, in multidisciplinary centers (80%) and by private
psychiatrists (3%). In debt management, GPs seemed to be

more active than for PrG, with a greater rate of them treating
it themselves (21%) and a lesser rate of “I do not know” (10%)
responses.

3.3. Self-Reported Knowledge of PrG. Participants estimated
their knowledge of PrG and on specialized care network as
being null (resp., 14% and 25%) or unsatisfying (resp., 65%
and 45%) (Table 4).This was found to be independent of their
screening practice for problem gambling (resp., 𝑃 = 0.2 and
𝑃 = 0.1). The majority of participants reported a need for
information (86%) and for training (77.5%) on PrG (Table 4).
This need was found to be independent of how satisfied they
felt about their feeling as satisfied or not from their knowledge
of the topic (𝑃 = 0.5).

One participant screened himself positive for problem
gambling according to Lie-bet items [29].

In summary, data showed that themajority ofGPs consid-
ered gambling addictive and they believed in the importance
of problem gambling in their area of practice, estimating
furthermore a high rate of PrG and related indebtedness in
their own patients. These results are different from those of
the Canadian sample of physicians in 2000 [26] but similar to
those from the Australian data in 2007 [24]. This highlights
the possible mentality changes this last decade regarding PrG
status as a medical disorder and constitutes a better chance
for GPs to be motivated to play a role in its management.
Nevertheless, screening practice was very low and PrG
was often discovered by chance when patients experienced
financial issues. In addition, GPs interested in PrG did not
differ significantly in screening from those who declared less
or no interest in the field. This could be explained by the gap
between beliefs and attitudes in a real practice setting. Even
if GPs believe and take interest in PrG, they probably tend
to prioritize managing other disorders (i.e., somatic and/or
with short- or medium-term vital risk). They could also feel
a lack of time in their consultation to include questions on
PrG [30]. This goes in line with the obstacles stated in recent
literature to be facing GPs’ evolvement in PrG screening
(e.g., “lack of time” and “PrG considered as a new problem
having a low incidence”) [26]. GPs could interest in PrG but
could lack suitable and available resources and knowledge
on PrG care management. The economically symptomatic
PrG (i.e., patient declaring financial issues or incidents of fee
payment issues) could be a sign of alert of the disorder for
the practitioner, but unfortunately financial consequences are
already present. This aspect could be addressed by renewed
information on the vital risk of PrG (e.g., suicidal risk) and
the importance of the early detection. GPs should also be
trained and continuously trained to use basic and suitable
PrG screening tools to detect patients before crisis-driven
help seeking. GPs in the present work experienced to be
screened for PrG using the Lie-bet items. This could have led
to an awareness of an existing short and easy screening tool
they can use in their daily practice.

Another contrast between GPs beliefs and attitudes
regarding PrG is that even if the majority of GPs knew
the best treatment approach as being multidisciplinary,
only half of them referred to these kinds of treatment
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systems. The poor knowledge reported on the specialized
local treatment network could explain these findings. This
aspect could be addressed by a wider dissemination, through
GPs professional associations, of the current accessible
information about PrG local treatment systems. Internet
could be an interesting, fast, cost-effective, and easy-to-
use vector for such information and training dissemina-
tion. Several countries have specific web-based information
on PrG including information on the local and national
specialized treatment centers (i.e., http://www.sos-jeu.ch/,
http://www.jeu-aidereference.qc.ca/, and http://www.prob-
lemgamblingguide.com/). One possible intervention by GPs
once patients screened could be a brief counseling consisting
in the recommendation to their patients to visit such web
pages to get information on the disorder and the specialized
ways of help they could seek. Several medical associations
have developed specific material targeting GPs to help them
inform their patients on gambling and how to manage PrG
in general practice [24]. Since problem gamblers seem to be
more likely to accept help from their general practitioner
regarding this disorder [31], pharmacotherapy for PrG [6–8]
could be an interesting option as it fits with a general practice
setting.

A large number of participants stated themselves (79%)
as dissatisfied with their knowledge of the disorder and the
referring structures and the large majority of the sample
declared needing more information (86%) and training
(77.5%) on PrG and its management. This is a need that
should be addressed by structured specific training and
support strategies. Helplines for GPs and supervisions should
be considered in addition to specifically designed training
materials and settings (i.e., pregraduate, postgraduate, and
continuous training). E-learning and distance supervisions
(e.g., through e-mails or videoconferences) are emerging
tools to build capacity that demonstrated efficacy in other
fields in medicine web-platforms dedicated to map and to
inform professionals on the tendencies on some addictive
behaviors are currently developing [32–35].

The high rate of missing data concerned electively the
second part of the questionnaire based on attitudes and
knowledge. Taking into account that most of the participants
answered to the beliefs, this could be explained by social
desirability (i.e., difficulty to report the ignorance on a topic).

With the lack of information on the rate of participants
from the panel sought (unknown proportion of affiliated
doctors in each professional association at the time of the
study), the representativeness of the sample here studied is
hard to describe. Furthermore, the only data available is the
number of 1183 of Swiss doctors (includingGPs) in outpatient
sector of the geographic areas concerned by our survey [26,
27, 36]. Another limitation of this work is the predictable lack
of statistical significance in the associations testing between
beliefs and attitudes due to the small sample size and the
missing data. However, descriptive data is themost important
contribution of our work. Validity of our results can be
appreciated by some indirect indicators. Firstly, data on GPs’
attitudes of PrG screening and knowledge are in line with
previous studies [24]. Secondly, the proportion of probable
PrG in the sample itself (1.5%) was situated in the range of

the general Swiss population prevalence [15, 17]. Finally, even
if the sample is moderate, a wide age range (34–70 years
old) of GPs was represented. Participants, having done their
medical studies at different periods in time, represent the
panel of different considerations of the PrG as a disorder for
the medical community in the last decades.

To our knowledge, this is the first study specifically
targeting GPs (regardless to their PrG referral experience)
to investigate their beliefs, resources, and practice related to
PrG, above all, in the era of an expanding offer of online
gambling.

4. Conclusion

The results state that the vast majority of Swiss GPs that
participated in the study are aware of the existence and the
potential impact of PrG on their patients. But, as expected,
the screening of PrG is not systematic and their knowledge
of adequate treatments or referral methods is scarce. The
discrepancy between beliefs in the harm related to PrG and
the lack of its management could be addressed by infor-
mation, training, and support for general practitioner. The
implementation and success of such plan will be facilitated
as GPs specifically stated this need. GPs being central to
health screening in general and the pressure on them to
screen almost all health issues, targeted advice and training
(e.g., short screening tools, better knowledge of when to
refer to a specialist, and effective pharmacotherapy strategies)
should be promoted to empower the GP’s management skills
in the context of a public health approach. This training
and information should be periodically renewed to face new
challenges (e.g., Internet as a vector of gambling accessibility
but also information and training vector) and to know new
management strategies. Our findings can be the first stepping
stone in the implementation of such capacity building strat-
egy for PrG early detection and intervention according to the
local context. Indeed, concrete tracks can be designed starting
from this inventory of representations, knowledge, practice
habits, and needs. Such strategy could be inspired by previous
afterthoughts [24–26]. This study may have served as a brief
intervention to remind the existence and the harms of this
disorder. Screening problematic gambling in GPs themselves
could have been a novel way to make them aware of possible
simple and fast screening tools. The goal of enabling general
practitioners is to improve the early detection of problem
gamblers and to increase their treatment seeking.
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Objective. Comorbidities between psychiatric diseases and consumption of traditional substances of abuse (alcohol, cannabis,
opioids, and cocaine) are common. Nevertheless, there is no data regarding the use of novel psychoactive substances (NPS)
in the psychiatric population. The purpose of this multicentre survey is to investigate the consumption of a wide variety of
psychoactive substances in a young psychiatric sample and in a paired sample of healthy subjects. Methods. A questionnaire has
been administered, in different Italian cities, to 206 psychiatric patients aged 18 to 26 years and to a sample of 2615 healthy subjects
matched for sex, gender, and living status. Results. Alcohol consumption was more frequent in the healthy young population
compared to age-matched subjects suffering from mental illness (79.5% versus 70.7%; 𝑃 < 0.003). Conversely, cocaine and NPS
use was significantly more common in the psychiatric population (cocaine 8.7% versus 4.6%; 𝑃 = 0.002) (NPS 9.8% versus 3%;
𝑃 < 0.001). Conclusions. The use of novel psychoactive substances in a young psychiatric population appears to be a frequent
phenomenon, probably still underestimated. Therefore, careful and constant monitoring and accurate evaluations of possible
clinical effects related to their use are necessary.

1. Introduction

It is well known that mental disorders are accompanied by
multiple comorbidities, but substance misuse is particularly
common [1]. Many clinicians feel that substance misuse may
be explained in some cases as a form of self-medication
to improve psychopathology (depression, anhedonia, and
negative symptoms) or to ameliorate the side effects of

psychopharmacological treatment. Indeed, the cooccurrence
between mental disorders and psychoactive substances mis-
use often leads to a more pernicious and difficult to treat
course of illness, in terms of possible earlier age of onset,
frequency and length of episodes, and diminished treatment
compliance [2, 3]. Moreover, there is substantial evidence
that substance misuse is a major risk factor for violence and
aggression in patients with major mental disorders [4]. To
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get an idea of the problem dimension as a health issue, in
2010 mental and substance use disorders accounted for 183.9
million disability-adjusted life years (DALYs) or 7.4% of all
DALYs worldwide. Thus, considered together, mental and
substance use disorders were the leading cause of years lived
with disability (YLDs) worldwide [5]. The long-term con-
sequences of increased reactivity (sensitisation) to episodes
and substances misuse and their cross-sensitisation to each
other may have a number of important implications for
clinical therapeutics [2, 6]. The potential cross-sensitisation
among stressors, episodes, and substances misuse raises the
spectre of an adverse positive feedback mechanism in each
domain of illness vulnerability, with recurrences of each not
only increasing responsivity to itself, but also increasing
responsivity to the others [2].

Recently, beyond “classic” substances of abuse, it seems
that novel (new) psychoactive substances (NPS) are deter-
mining a further sanitary issue of growing importance, espe-
cially in relation to the fast-moving and potentially unlimited
nature of their online market [7]. The term “novel psychoac-
tive substances” (NPS) has been legally defined by European
Union as a new narcotic or psychotropic drug, in pure
form or in a preparation, that is not scheduled under the
Single Convention on Narcotic Drugs of 1961 or the Conven-
tion on Psychotropic Substances of 1971, but may pose a pub-
lic health threat comparable to that posed by substances listed
in those conventions (Council of the European Union deci-
sion 2005/387/JHA) [8]. NPS are often almost unknown to
health professionals,mainly due to the lack of evidence-based
sources of information [9]. Since 1997, more than 200 novel
psychoactive compounds have been reported; out of these, 41
were reported in 2010, 60 in 2011, and 57 in 2012 [7]. These
substances are most often synthesized in underground lab-
oratories, simply modifying the molecular structure of con-
trolled drugs, hence raising further concerns in terms of the
presence of contaminating agents [8]. The World Wide Web
has emerged as a primary source of information about drugs
in general andNPS in particular. Drug users can obtain infor-
mation through online forums, chat rooms, and blogs and
find out about new products. They can also communicate
with other users about their experiences, the effects of the
substances, and the recommended sources and routes of
delivery.This may be an issue of concern if one considers that
an estimated 61% of young European people aged between 15
and 24 years typically quote the Internet as a potential source
of information on drugs [10]. The number of online shops
offering to supply with NPS customers residing in European
countries increased from 170 in January 2010 to 314 in January
2011 and 693 in January 2012 [7].The possibility of purchasing
NPS fromweb sites makes these drugs very easily available to
vulnerable individuals, including children and adolescents.
Vulnerable consumers are targeted by aggressive marketing
strategies (attractive names, colourful packaging, and free
samples to test); NPS appear to be mostly unregulated, and
this may facilitate their popularity as well as the users’ per-
ception of risks associated with consumption. The idea that
legality can equate with safety still remains well grounded
amongst some recreational users [9].

Thus, the focus on novel psychoactive substances, pecu-
liarly in youths, has become a diffuse topic of discussion in
scientific literature, underlining a growing interest for this
widespread phenomenon. However, still few epidemiologi-
cal data about NPS diffusion exists. Recent data by Euro-
pean Monitoring Centre on Drugs and Drug Addiction
(EMCDDA) highlights that small percentages of tested
youths have experienced NPS (around 5%), most of them
obtaining drugs from friends or at parties, rather than online
[11]. A UK-based research found out that almost one-third of
a sample of students (446) had tried NPS at least once in their
life. A Polish epidemiological study on 14511 secondary school
pupils and university students has registered NPS use rate of
4.49% and 1.83%, respectively [12]. The psychoactive sub-
stances abuse issue has been recently emphasized by resea-
rchers from all over the world: Madruga et al. have gathered
information on a sample of 761 Brazilians aged from 14 to
19 years old; more than half of interviewed adolescents are
regular alcohol users and one out of ten is an abuser and/or
dependent, while nearly 3% has used an illicit substance in
the twelve months before questionnaire administration [13].
Famuyiwa and colleagues supply epidemiologic data on 4286
school pupils (mean age 15.2 years) from Lagos, Nigeria,
finding that 61.8% of respondents have used one or more
psychoactive substances in their lifetime [14]. Currie reports
results on Salvia divinorum consumption from Canada’s
Youth Smoking Survey (sample of 42179 Canadian adoles-
cents aged 12–17 years), evidencing that 6.2% of the subjects
has used the substance at least once in their life [15]. Kelly et al.
have performed a field-based survey of 1740 patrons at
nightlife venues in New York City. Within the sample, 8.2%
reported use of synthetic cannabinoids and 1.1% reported use
of mephedrone; the findings suggest that the use of synthetic
cannabinoids and mephedrone among US nightlife scenes
may remain relatively low in comparison with European
nightlife scenes [16]. A recent study by Bruno et al. among 693
regular ecstasy users (REU) in Australia has evidenced that
more than one quarter (28%) of REU have used a new psy-
choactive substance in the past six months, most commonly
from the stimulant class (20%, typically mephedrone 17%)
rather than from the psychedelic class (13%) [17]. These
behaviours and patterns of use are encouraged by the
increasing phenomenon of binge drinking, widely diffused in
Europe and North America [18–20].

To the best of our knowledge, no current data exist about
the use of NPS among psychiatric patients. This is the first
study aiming to assess both the presence and the nature of
NPS misuse in a population of Italian young adults in com-
parison with a psychiatry patient sample.

2. Materials and Methods

A questionnaire has been administered to a sample of 2615
healthy subjects, aged between 18 and 26 years. The instru-
ment has been designed by comparing different theories and
points of view about abuse and addiction. The data were col-
lected between September 2013 and January 2014; the ques-
tionnaire was self-administered in an anonymous way by our
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team of psychologists and psychiatrists, with the support of a
peer-working group. We investigated socioeconomic charac-
teristics (age, gender, residence, job status, level of education,
and living status), alcohol use, and substance use (tobacco,
caffeine, cannabis, and cocaine) with a peculiar focus
on Novel Psychoactive Substances (NPS). The NPS we inves-
tigated are as follows: synthetic cannabinoids (spices),
mephedrone (bath salts), methamphetamine (ice-shaboo-
crystal meth), Ayahuasca, phenethylamines (Nbome-Fly-
Solaris), Salvia divinorum, Kratom, gamma hydroxybutyric
acid (GHB), methoxetamine (Special M), and desomorphine
(krokodil).

The selected sample resided in different Italian cities,
located in the north, centre, and south of the country, to
ensure the inclusion of youths from diverse social and
provenance contexts.

The same survey has been administered to a sample of 206
psychiatric patients, with DSM-5 fixed diagnoses at the time
of test, excluding those with a substance use disorder. The
patients were recruited in eight departments of mental health
in various Italian cities, located in the north, centre, and south
of the country to ensure a comparable sample. Healthy
subjects were selected homogeneously by age, gender, and
housing condition, following as a randomizing procedure the
Snowball sampling [21]. The psychiatric subjects sample
was composed of all the new inpatients admitted in the 8
recruiting centres in the period between December 2013 and
March 2013.

Data collection was carried out in an anonymous and
confidential way; all participants received a detailed explana-
tion of the design of the study and awritten informed consent
was systematically obtained from every subject, according to
the Declaration of Helsinki.

Baseline data were analysed using descriptive statistics,
including means and standard deviations and frequencies
and percentages. The chi-square (𝜒2) test, Fisher’s exact test,
and nonparametric Wilcoxon-Mann-Whitney test were used
for comparison of qualitative data. Quantitative variables
were summarized by means and medians and compared
using the Student’s 𝑡-test. Factors with a 𝑃 value lower than
0.25 were included in the multivariate analysis and 𝑃 value
lower than 0.05was considered to be significant. SPSS version
14.0 was used for all analyses.

3. Results

The sample of 2615 healthy subjects consisted of 44.6% of
males and of 55.4% of females, with a mean age of 22.01 ± 2.6
years.The sociodemographic data indicated that themajority
of respondents had attended high school (66.6%), was living
with parents (67.4%), and was a student (59%).

On the other hand, the sample of 206 psychiatric patients
(20.9% diagnosed with schizophrenia or other psychotic
disorders, 15.5% with depressive disorders, 13.1% with bipolar
disorder, 27.2% with anxiety disorders, 17% with personality
disorders, and 6.3% with Obsessive Compulsive Disorder)
was composed of 45.6% males and 54.4% of females, with a
mean age of 22.4 ± 2.7 years. 63.8% of patients had attended
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Figure 1: Psychoactive substances.

high school, 75.5% was living with parents, and 37.4% was a
student at the time of testing (Table 1).

Habitual consumption of alcoholic beverages was signif-
icantly more common in healthy subjects than in patients
(79.5% versus 70.7%; 𝑃 < 0.003), as well as Binge Drinking
behaviours (59.7% versus 47.6%; 𝑃 < 0.001).

With regard to the association of alcohol consumption
with use of other substances (37.8% in healthy subjects
and 45.3% in patients), there was no statistically significant
difference between two groups.

The data on the consumption of drugs indicated that the
difference in cannabis use between the two groups (25.6% in
healthy subjects and 29.3% in patients) was not statistically
significant, while both cocaine (8.7% versus 4.6%; 𝑃 = 0.002)
and NPS use (9.8% versus 3%; 𝑃 < 0.001) prevailed among
patients.

The differences in coffee consumption (80.4% in healthy
subjects and 82.4% in patients) and cigarettes smoking
(46.7% in healthy subjects and 52.7% in patients) were not
statistically significant between the two groups (Figure 1).

Regarding the consumption of substances in the sample of
psychiatric patients, those with a diagnosis of schizophrenia
and other psychotic disorders used to consume alcohol in
65.6% of cases, had binge drinking behaviours in 51.2% of
cases, used cannabinoids in 41.9% of cases, consumed cocaine
in 9.3% of cases, and used NPS in 9.3% of cases; those
diagnosed with depressive disorders consumed alcohol in
75% of cases, with a binge prevalence of 53.1%; cannabinoids
were used in 21.9% of cases, cocaine in 6.3%, and NPS in
15.6%. Patient with a diagnosis of bipolar disorder consumed
alcohol in 88.9% of cases, with concomitant binge drinking in
70.4% of the sample; use of cannabinoids was evidenced in
48.1% of cases, cocaine in 18.5%, and NPS in 14.8%. Those
diagnosed with anxiety disorders consumed alcohol in 66.1%
of cases, with a prevalence of binge behaviours of 41.1%; use
of cannabinoids was reported in 14.3% of cases, cocaine in
5.4%, and NPS in 8.9%. Patients diagnosed with personality
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Table 1: Sociodemographic characteristics.

Variable Psychiatric patients (%) Healthy subjects (%)
Age 21.4 ± 2.7 years 22.01 ± 2.6 years

Gender Male: 45.6% Male: 44.6%
Female: 56.4% Female: 55.4%

Level of educational

Primary degree: 1.5% Primary degree: 0.2%
Middle school: 21.7% Middle school: 8%
High school: 63.1% High school: 66.6%
University: 13.8% University: 25.1%

Job status

Student: 37.4% Student: 59%
Student/worker: 8.7% Student/worker: 10.8%

Worker: 22.3% Worker: 19.7%
Unemployed: 31.6% Unemployed: 10.5%

Living status

Parents: 75.5% Parents: 67.4%
Friends: 9.3% Friends: 20.6%
Alone: 10.3% Alone: 8.1%
Partner: 4.9% Partner: 4%

Psychiatric diagnosis (DSM-5)

Psychotic Disorders: 20.9% —
Depressive disorders: 15.5% —
Bipolar disorder: 13.1%, —
Anxiety disorders: 27.2% —
Personality disorders: 17% —

DOC: 6.3% —
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Figure 2: Psychoactive substances use in psychiatric patients.

disorder drank alcohol in 76.5% of cases, had binge drinking
behaviours in 42.9% of cases, and used cannabinoids in 38.2%
of cases, cocaine in 11.4%, and NPS in 5.7%.Those diagnosed
with DOC consumed alcohol in 61.5% of cases, with a binge
prevalence of 15.4%; they smoked cannabinoids in 7.7% of
cases but did not use cocaine or NPS (Figure 2).

More specifically, with regard to the use of NPS, our data
revealed that among healthy subjects 1.6% had experimented
with methamphetamine, 1.1% with Salvia divinorum, 1% with
synthetic cannabinoids, 0.6% with phenethylamines, 0.3%
with mephedrone, 0.3% with GHB, 0.2% with Ayahuasca,
0.2% with methoxetamine, 0.2% with desomorphine, and
0.1% with kratom.

In the psychiatric patients’ sample, we evidenced that
5.8% used Synthetic Cannabinoids, 3.4% methamphetamine,
1.9% GHB, 1% Salvia divinorum, 1% methoxetamine, 0.5%
mephedrone, 0.5% Ayahuasca, 0.5% phenethylamines, 0%
kratom, and 0% desomorphine (Table 2).

4. Conclusions

To the best of our knowledge, this is the first paper providing
some data about NPS misuse in psychiatric patients; never-
theless, it is well known that psychiatric patients are much
more likely to have a substance or alcohol abuse problem than
general population [22–24].

Our results show a higher prevalence of habitual con-
sumption of alcohol and binge drinking behaviours in healthy
subjects in comparison with psychiatric patients. These data
may be explained with the widespread social use of alcohol
andwith the concept of the “drink in the company” as a social
glue, while it is known that psychiatric conditions lead to
marginalization and isolation. Another reasonmay be related
to the continuous contact of psychiatric patients withmedical
figures and drug therapies, which might contribute to a
reduction in the consumption of alcohol [25, 26].
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Table 2: Percentage use NPS.

Types of novel psychoactive substances Percentage use (%)
Healthy
subjects Patients

“Spices”
Synthetic cannabinoids 1% 5.8%

“Bath salts”
Mephedrone 0.3% 0.5%

“Ice-shaboo-crystal meth”
Methamphetamine 1.6% 3.4%

Ayahuasca 0.2% 0.5%
“Nbome-fly-solaris”
Phenethylamines 0.6% 0.5%

Salvia divinorum 1.1% 1%
Kratom 0.1% 0%
“Ghb”
Gamma hydroxybutyric acid 0.3% 1.9%

“Special m”
Methoxetamine 0.2% 1%

“Krokodil”
Desomorphine 0.2% 0%

On the other side, the consumption of NPS and cocaine
was significantly higher in the patients group than among
healthy subjects. These data may have different meanings:
firstly, there is the possibility that the use of these substances
is itself a factor able to trigger prodromal symptoms to full
development; on the other hand, subjects with psychiatric
disorder may be more motivated to try compounds con-
sidered harmful and/or illegal, possibly as self-medication
agents.These are of course only speculations not fully justified
by our data, but may represent future hypothesis that need to
be investigated. The presence of a quite high percentage of
patients with a diagnosis in the area of psychotic and bipolar
disorders associated with the use of cannabis is of clinical
interest. From our data it is not possible to understand if
cannabis use represents a predisposing factor. However, this
association gives further emphasis to the debated issue of a
relationship between cannabis and major psychiatric dis-
orders [3, 27, 28]. Other data on substances consumption
registered for different psychiatric diagnoses were suggestive
and worthy of interest despite being limited by the smallness
of the subgroups.

In our study, the use of NPS in healthy subjects and
psychiatric patients is statistically in favour of the patients
group (9.8% versus 3%; 𝑃 < 0.001). The situation of NPS
consumption in Europe, in response to recent developments
in EU drug market, is analysed by the Eurobarometer “Youth
attitudes on Drugs”. The survey asked adolescents and young
adults about their experiences and attitudes towards new psy-
choactive substances.The sample included over 12000 youths
aged 15–24, randomly selected across the 27 EU Member
States. Overall, 5% of the participants reported having used
NPS: Ireland (16%), Poland (9%), Latvia (8.8%) and United
Kingdom (8%) were way above the mean, while Italy (0.8%),
Finland (1%) and Greece (1.6%) were at the bottom of the

list [29]. On the other hand, our recent Italian data showed a
higher percentage of NPS consumption in healthy subjects, as
well as a considerable higher percentage in psychiatric
patients. This could be due to selection biases, but it is also
possible that the extent of NPS consumption may be growing
or it was previously underestimated.

In our sample, we have evidenced a relevant of use of syn-
thetic cannabinoids among both patients (5.8%) and healthy
controls (1%). Being one of the most known and used NPS,
synthetic cannabinoids may represent a significant health
issue. Moreover, Spice use is apparently gaining popularity
among teenagers and young adults in the US, and a European
survey found similar figures, with a 7% prevalence of lifetime
use in a sample aged 15 to 18 years [30, 31]. The strong psy-
chotogenic action of synthetic cannabinoids is supposed to be
due to their higher affinity for cannabinoid receptors and
to their lower concentration of cannabidiol [32, 33]. Papanti
et al. recently coined the term “Spiceophrenia,” to define the
peculiar psychopathological characteristics of spice-induced
psychosis: according to their assumptions, it is possible to
hypothesize that the use of synthetic cannabinoids may “trig-
ger” the occurrence or the relapse of psychosis in psychosis-
vulnerable individuals or in patients with a prodromal psy-
chotic syndrome [34].

Cathinones derivatives, and especially mephedrone, have
become a particularly widespread phenomenon in the UK
in 2010, with a peak of 23.4% of Scottish students who had
used the substance at least once in their life [35, 36]. In our
sample, mephedrone was used by 0.3% of healthy subjects
and 0.5% of psychiatric patients. Mephedrone core activity is
mainly stimulant-like, with desired effects such as mood
enhancement and alertness, but may also determine the dev-
elopment of hallucinogenic symptoms, anxiety, agitation, and
confusion, with unpredictable consequences, especially in
nonhealthy users [37].

Our results indicated other potentially alarming trends
of misuse, such as phenethylamines and derivatives (0.6% in
healthy controls and 0.5% in patients), Salvia divinorum (1.1%
in healthy subjects and 1% in psychiatric sample), and even
pharmaceutical products (e.g., 0.3% of healthy sample and
1.9% of patients declared to have assumed GHB for recre-
ational purpose).

Clinicians could argue that NPS may reduce the efficacy
of the treatments for psychiatric disorders, worsen symptoms,
and reduce the adherence to therapeutic plans. On the other
hand, health and other professionals should be rapidly and
accurately informed about these new and serious trends of
misuse. A questionnaire administered to professionals from
the departments of addiction, psychiatry, and paediatrics
and emergency room in Italy has highlighted that intervie-
wees self-reported a poor technical knowledge of NPS. 27%
of the respondents confirmed not being aware if their patients
had a previous history of NPS misuse and most health
professionals appeared to have concerns relating to asso-
ciated medical and psychopathological risks, especially in
terms of aggression/psychomotor agitation. Overall, most
respondents reported the need to have better access to NPS-
related reliable sources of information [38].
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The use of NPS represents therefore a serious issue from
both a clinical and a public health point of view. For these
reasons, careful and constantmonitoring, accurate evaluation
of possible clinical effects related to their use, and develop-
ment of prevention measures are necessary to tackle the wide
escalation of NPS and to contribute in improving the quality
of public health on a global level.
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Objective. We studied the prevalences of video game use (VGU) and addiction (VGA) in gambling disorder (GD) patients and
compared them with subjects with non-video game use (non-VGU) in relation to their gambling behavior, psychopathology, and
personality characteristics.Method. A sample of 193 GD patients (121 non-VGU, 43 VGU, and 29 VGA) consecutively admitted to
our pathological gambling unit participated in the study. Assessment. Measures included the video game dependency test (VDT),
symptom checklist-90-revised, and the temperament and character inventory-revised, as well as a number of other GD indices.
Results. In GD, the observed prevalence of VG (use or addiction) was 37.3% (95%CI:30.7% ÷ 44.3),VGU 22.3% (95%CI:17.0% ÷
28.7), and VGA 15% (95%CI:10.7% ÷ 20.7). Orthogonal polynomial contrast into logistic regression showed positive linear trends
for VG level and GD severity and other measures of general psychopathology. After structural equation modeling, higher VG total
scores were associated with younger age, general psychopathology, and specific personality traits, but not with GD severity. Patients’
sex and age were involved in the mediational pathways between personality traits and VG impairment. Conclusions. GD patients
with VG are younger and present more dysfunctional personality traits, and more general psychopathology. The presence of VG
did not affect the severity of GD.

1. Introduction

Research on gambling disorder (GD) is relatively new. In
fact it was not until 1980 that the diagnostic and statistical
manual of mental disorders, in its third edition (DSM-III),

formally recognized this disorder (then was called patholog-
ical gambling) and included it in impulse- control disorders
not elsewhere classified. Recently, in the DSM-5 [1], the noso-
logical nature of the disorder was changed after reviewing
the existing literature and evidence [2]; it was renamed as
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gambling disorder (GD) and classified in a new section called
Substance Related and Addictive Disorders. Moreover, the
illegal acts criterionwas removed, the cut-off for the diagnosis
of GD was modified from five to four criteria, and it was
specified that symptoms had to be present for a period of 12
months [3].

During the review of the manual all possible nonsub-
stance addictions were analyzed, that is, pathological gam-
bling, internet gaming, more general use of the Internet,
shopping, exercise, and work. Finally, only GD was classed
as a nonsubstance addiction, due to its clinical similarities,
phenomenology, comorbidity, and treatment response with
substance use disorders (SUDs) and also due to its shared
neurobiological factors [4, 5].

However, the working committee of the DSM-5 decided
to place Internet gaming disorder (IGD) in Section 3, which
includes potential problems that require further investiga-
tion. This decision was based on the growing number of
clinical and population studies of the disorder and its severe
individual and interpersonal consequences [6]. Additionally,
certain similarities in neurobiological features [7, 8], psychi-
atric comorbidity, and personality traits (sensation seeking,
impulsivity, and low self-esteem) have recently been found
between IGDwith SUDs andGD [9]. Given that a wide range
of tools and criteria have been used in the IGD scientific
literature, it was decided to establish a set of nine diagnostic
criteria, of which five or more must be present for a period of
12months in order to standardize the definition anddiagnosis
of IGD [2, 6]. The inclusion of this condition in the DSM-
5 will undoubtedly have a significant impact not only on
future research [10] but also on the more clinical aspects
such as destigmatization and improvements in diagnosis and
treatment [11].

Although game users in industrialized countries tend
to be over 18 [12], few studies have explored IGD in adult
populations. Most of the ones carried out to date have
been conducted in Europe [13–16]. All coincide in indicating
the association between the use of massively multiplayer
online role-playing games (MMORPGs) and problematic or
addictive behavior. Prevalence rates range between 0.2% and
1.3% for addictive use and 3.3% and 4.1% for problematic
behavior [14–16]. However, the study by Achab et al. [13]
in an adult population, which adapted the DSM-IV-TR
diagnostic criteria [17] for substance dependence disorders
to MMORPGs, reported an addiction rate as high as 27.5%.
The disparity of the results may be due to the differences
in the assessment tools used by the studies or in the target
population investigated (as suggested by King et al. [18]);
while some studies concentrated on specific adult users
more prone to developing addictive behaviors [13], others
concentrated on young populations [19, 20]. However, several
authors noted specific factors common to all participants
(e.g., withdrawal, loss of control, high rates of tolerance,
social and financial problems, problems with relatives, as
well as mood swings, anxiety, irritability, sedentary lifestyle,
decreased sleep, and abandonment of obligations, responsi-
bilities, and leisure activities) [6, 11, 16, 18].

Other sociodemographic and clinical variables associated
with adult IGD were age (the condition being more common

in younger adults), higher education, residence in urban
areas, and early age of onset [13].The same features have been
described in GD [21, 22]. In addition, both disorders have
been associated with psychopathology such as depression,
anxiety, and impulse-control disorders [6, 11, 23] and with
dysfunctional personality traits such as high impulsivity and
sensation seeking, neuroticism, introversion, and hostility
[11, 24, 25].

The few studies that have compared GD with general
new technology addiction [26–29] coincide in reporting high
levels of psychopathology and maladaptive personality traits
in both disorders. However, most of them do not differentiate
between IGD and the problem ofmore general use of the net-
work or Internet addiction (IA). Tonioni et al. [28] reported
not only similarities in relation to the association of depres-
sion, anxiety, and overall functioning but also differences in
social patterns. Social skills were lower in the IA group, who
presented lower social acceptance, cooperation, and social
support in general. Regarding personality traits, both groups
had low scores on reward dependence and self-directedness
and high scores on self-transcendence. However, Muller et al.
[29] identified higher neuroticism, lower conscientiousness,
and extraversion in patients with IGD, the last two being
statistical predictors of the condition. For Kuss [11], despite
the existence of vulnerability factors common to the two
disorders such as the involvement of brain reward circuits,
impulsivity, deficits in executive functions, and attention,
there were also marked clinical differences, apart from the
preoccupation and obsessive use observed in both.

Although some studies have explored differences and
commonalities between GD and IGD/VG, few have analyzed
the use and abuse of VG in GD. Based on the results of pre-
vious studies [28], we hypothesized that there would be more
similarities than differences between three groups of GD
patients divided according to level of video game use: non-
video game users (non-VGU), video game users (VGU), and
video game addicts (VGA). However, we expected the group
with GD plus VGA to display more severe psychopathology
and dysfunctional personality traits (viz., higher levels of
persistence, defined as perseverance in behavior despite
frustration or fatigue).

Given the current lack of studies in clinical samples,
especially in adult populations, the present study had three
main goals: (1) to assess the current presence of video
game addiction (VGA) symptoms in GD, (2) to establish
whether the presence of VGA symptoms is associated with
greater severity of GD symptomatology and general psy-
chopathology, and (3) to assess whether the presence of more
VGA symptoms is associated with specific temperament and
character personality traits in GD patients.

2. Method

2.1. Participants. A total of 193 treatment-seeking GD
patients participated in the current study (167 males and
26 females), consecutive referrals for assessment, and out-
patient treatment at the Pathological Gambling Unit of
the Psychiatric Department at the University Hospital of
Bellvitge, Barcelona, Spain, 2013. All patients were diagnosed
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Table 1: Sociodemographic and clinical characteristics of the GD sample (𝑁 = 193) and comparisons between groups.

Total 1Non-VGU 1VGU 1VGA
𝑃

𝑛 = 193 𝑛 = 121 𝑛 = 43 𝑛 = 29

Gender; 𝑛 (%)
Males 167 (86.5%) 103 (85.1%) 39 (90.7%) 25 (86.2%) 0.654
Females 26 (13.5%) 18 (14.9%) 4 (9.3%) 4 (13.8%)

Age (years); mean (SD) 42.4 (13.4) 45.2 (13.6) 37.3 (12.0) 38.6 (11.1) 0.001
Employed; 𝑛 (%) 99 (51.3%) 61 (50.4%) 23 (53.5%) 15 (51.7%) 0.941
Marital status: single; 𝑛 (%) 64 (33.2%) 37 (30.6%) 16 (37.2%) 11 (37.9%) 0.613
Smoker; 𝑛 (%) 109 (56.5%) 66 (54.5%) 23 (53.5%) 20 (69.0%) 0.336
Use of alcohol; 𝑛 (%) 35 (18.1%) 20 (16.5%) 7 (16.3%) 8 (27.6%) 0.358
Use of substances; 𝑛 (%) 14 (7.3%) 10 (8.3%) 3 (7.0%) 1 (3.4%) 0.666
Age of onset PG problems; mean (SD) 15.7 (10.8) 17.2 (11.5) 11.7 (9.0) 15.4 (9.2) 0.024
Duration of PG; mean (SD) 5.94 (7.0) 5.87 (6.8) 5.03 (7.5) 7.58 (7.0) 0.370
Main gambling; 𝑛 (%)

Slot machines 123 (63.7%) 77 (63.6%) 26 (60.5%) 20 (69.0%)

0.762
Bingo 12 (6.2%) 11 (9.1%) 1 (2.3%) 0 (0%)
Lotteries 13 (6.7%) 11 (9.1%) 1 (2.3%) 1 (3.4%)
Casino 8 (4.1%) 5 (4.1%) 3 (7.0%) 0 (0%)
Other 37 (19.2%) 17 (14.0%) 12 (27.9%) 8 (27.6%)

SD: standard deviation. 1Non-VGU (non-video game users) (total VDT score of 0); VGU: video game users (total VDT score between 1 and 19); VGA: video
game addicts (total VDT score of 20 or higher). Chi-square test for categorical outcomes and ANOVA for quantitative outcomes.

according to DSM-IV criteria using Stinchfield’s diagnostic
questionnaire for pathological gambling [30, 31], conducted
by experienced psychologists and psychiatrists. The majority
of GDpatients were slotmachine gamblers (63.7%;𝑁 = 123).
According to the video game dependency test (VDT), GD
patients were assigned post hoc to three groups: 121 (62.7%)
with total VDT scores of 0 to the non-video game user group
(non-VGU), 43 (22.3%) with total VDT scores between 1 and
19 to the video game user group (VGU), and 29 (15%) with
total VDT scores 20 or more to the video game addict group
(VGA). All were Internet gaming players.

As shown in Table 1, the mean age of the sample was 42.4
years old (SD = 13.4). Most subjects were employed (51.3%)
and 33.2% were single or without a partner. Problem alcohol
use was recorded in 18.1%, and substance abuse in 7.3%.

2.2. Instruments. A comprehensive assessment battery was
administered which measured GD and VGA symptoms,
sociodemographic characteristics, general psychopathology,
and personality traits. The battery included internationally
applied instruments in the GD field, such as the South Oaks
Gambling Screen (SOGS) [32, 33] and Stinchfield’s diag-
nostic questionnaire for pathological gambling according
to DSM-IV criteria [30, 31]. A validated Spanish-language
scale entitled video game dependency test (Test de Depen-
dencia de Videojuegos—VDT) [34], the symptom checklist-
revised (SCL-90-R) [35], and the temperament and character
inventory-revised [36] were also used.

2.2.1. South Oaks Gambling Screen (SOGS) [33]. The SOGS
includes 20 items that produce a total score ranging from

0 to 20, with higher values indicating more severe psy-
chopathology, and a score of five or more indicating probable
pathological gambling (PG—now renamed as “gambling
disorder” in DSM-5 [3, 37]). The psychometric properties of
the Spanish version of the questionnaire have been shown to
be satisfactory. Test-retest reliability was 𝑟 = 0.98 and internal
consistency was 0.94 (Cronbach’s 𝛼). Convergent validity
with regard to DSM-III-R criteria for pathological gambling
[38] has been estimated at 𝑟 = 0.92 [39]. Furthermore, several
studies in both clinical and general population samples have
reported that the SOGS presents satisfactory psychometric
properties as an index of gambling problem severity [40–42].

2.2.2. Stinchfield’s Diagnostic Questionnaire for Pathological
Gambling according to DSM-IV Criteria [30, 31]. This ques-
tionnaire measures the ten DSM-IV diagnostic criteria for
PG with 19 items [43]. This scale has demonstrated satisfac-
tory psychometric properties. Internal consistency, measured
with Cronbach’s alpha, yielded values of 𝛼 = 0.81 for the
general population and 𝛼 = 0.77 for a gambling treatment
group. Convergent validity was estimated with a correlation
with the SOGS as 𝑟 = 0.77 for a general population sample
and 𝑟 = 0.75 for a gambling treatment sample. This scale
has been adapted for the Spanish population by Jimenez-
Murcia, Stinchfield, and colleagues [31] andhas demonstrated
adequate psychometric properties. Cronbach’s alpha in the
present sample was very good (𝛼 = 0.90).

Video game dependency test (Test de Dependencia de
Videojuegos—VDT) [34] is a reliable and valid 25-item self-
report scale that assesses video game dependence and video
game addiction. The test incorporates four factors that make
up the principal characteristics of dependence: withdrawal,
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tolerance, problems caused by excessive use, and lack of
control. Of these factors, as expected, withdrawal (defined as
the distress arising from not being able to play video games
and using games as ameans of coping with adverse emotional
states) accounts for the greatest part of the variance. The
VDT total score is an indicator of video game addiction,
with a cut-off score of 20. Internal consistency for the VG
total score in the sample was excellent (alpha = 0.97). ROC
procedures selected 20 as the best cut-off for the raw score,
with a sensitivity of 80.0% and a specificity of 86.7% (area
under the ROC curve = 0.80, 𝑃 = 0.024).

2.2.3. Temperament and Character Inventory-Revised (TCI-
R) [36]. This is a 240-item questionnaire with 5-point
Likert response options [44]. It measures seven dimen-
sions of personality: four temperaments (harm avoidance,
novelty seeking, reward dependence, and persistence) and
three characters (self-directedness, cooperativeness, and self-
transcendence). The Spanish version of the inventory has
demonstrated satisfactory psychometric properties, ranging
between 0.77 and 0.84 [45, 46].

2.2.4. Symptom Check List 90-Item-Revised (SCL-90-R) [35].
The SCL-90-R measures a broad range of psychological
problems andpsychopathology symptoms.Thequestionnaire
contains 90 items and measures nine primary symptom
dimensions: somatization, obsessive/compulsive, interper-
sonal sensitivity, depression, anxiety, hostility, phobic anxiety,
paranoid ideation, and psychoticism. It also includes three
global indices: a global severity index (GSI), designed to
measure overall psychological distress; a positive symptom
distress index (PSDI), designed to assess symptom intensity;
and a positive symptom total (PST), which reflects self-
reported symptoms.TheGSI can be used as a summary of the
subscales. Evaluation of the revised Spanish-language version
generated an internal consistency (coefficient alpha) of 0.75
[35, 47].

Additional demographic, clinical, and social/family vari-
ables related to gambling were evaluated using a semistruc-
tured face-to-face clinical interviewdescribed elsewhere [48].

2.3. Procedure. In accordance with our unit’s assessment
protocol and treatment model published elsewhere [48], we
carried out a specific semistructured interview and functional
analysis of GD. All the information was collected during
the first interview. The remaining psychometric assessments
mentioned above were administered to all subjects in a
second session. Both interviews were conducted in a time
frame of one week by a psychologist and a psychiatrist (each
with more than 15 years of work experience in this field).
GD patients were assigned to the three VG groups (non-
VGU, VGU, and VGA) as described in Section 2.1 above.
The Ethics Committee of the University Hospital of Bellvitge
(Barcelona, Spain) approved the study, and informed consent
was obtained from all participants.

2.4. Statistical Analysis. Analyses were carried out with
SPSS20 for Windows. The three VG groups were compared
through logistic regression for dichotomous outcomes and

with ANOVA procedures for quantitative data. For both
models (logistic regression and ANOVA), the VG groups
were entered as independent variables and the variables
measuring the GD related measures were considered the cri-
teria. Orthogonal polynomial contrasts (used for grouping-
ordered independent factors) performed a trend analysis to
test patterns in data, the presence of linear and/or quadratic
trends (𝑘 − 1 = 2 order comparisons were assessed, linear
and quadratic trends, due to the 𝑘 = 3 levels of the grouping
variable). Cohen’s 𝑑 was used to measure the effect size
for pairwise comparison between groups (effect size was
considered low with |𝑑| < 0.50, moderate with |𝑑| > 0.50,
and high with |𝑑| > 0.80).

Partial correlations, adjusted for the participants’ sex
and age, evaluated the association between VG total score
(considered as a dimensional-metric variable) and clinical
measures.

Stepwise multiple regression and binary logistic regres-
sion selected the best predictors of the VG scores (for each
scale and for the binary classification based on the cut-off =
20), considering as input variables the participants’ sex, age,
employment status, marital status, and personality profile
(TCI-R scores).

The mediational hypotheses were tested through struc-
tural equation models (SEM) with STATA13 for Windows.
Overall goodness-of-fit statistics were assessed through 𝜒2
test, the rootmean squared error of approximation (RMSEA),
baseline comparison index (comparative fit index CFI), and
residual size (standardized mean squared residual SMSR).
A fit was considered to be good if [49] a nonsignificant
result (𝑃 > 0.05) was achieved in the 𝜒2 test, if the
RMSEAwas lower than .08, if theCFI coefficientswere higher
than 0.90, and if SRMR was limited to 0.08. The equation
level goodness-of-fit and the effect sizes were also estimated
through 𝑅2 coefficients for each equation and for the global
model (these coefficients evaluated the fraction of variance
explained by the indicator/indicators), multiple correlation
(mc), and Bentler-Raykov multiple correlation (mc2) [50].
These last two coefficients reflect the relatedness of each
dependent variable with the model’s linear prediction (in
nonrecursive models, mc2 is computed to avoid the problem
of obtaining inconsistent negative multiple correlations).

3. Results

3.1. Sociodemographic and Clinical Variables and Prevalence
of VG. There were 121 non-VGU participants (62.7%, 95%CI:
55.7%–69.2%), 43 video game users (VGU) (22.3%, 95%CI:
17.0%–28.7%), and 29 video game addicts (VGA) (15.0%,
95%CI: 10.7%–20.7%). Table 1 includes the descriptive data of
the total sample and the separate groups based on the video
game questionnaire total raw scores. Statistical differences
emerged for patients’ age (with non-VGU patients being
older) and the age of onset of the GD problem (with non-
VGU patients also presenting older ages of onset).

There was insufficient evidence to conclude that mean
VDT total scores differed according to participants’ sex,
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Table 2: Comparison for SOGS scores and DSM-IV criteria.

1Non-VGU 1VGU 1VGA Group LT QT Effect size
𝑛 = 121 𝑛 = 43 𝑛 = 29 𝑃 𝑃 𝑃

2Cohen’s |𝑑|
(1a) Card games; % 27.35% 33.33% 52.17% 0.064 0.022 0.547 0.13 0.52∗ 0.39
(1b) Horse racing; % 3.42% 0% 0% 0.338 0.998 0.999 0.27 0.27 —
(1c) Sports events; % 3.42% 7.69% 0% 0.287 0.998 0.998 0.19 0.27 0.41
(1d) Lottery/scratchcards; % 84.62% 84.62% 91.30% 0.697 0.409 0.585 0.00 0.21 0.21
(1e) Casino; % 24.79% 41.03% 26.09% 0.145 0.895 0.087 0.35 0.03 0.32
(1f) Bingo; % 51.28% 46.15% 47.83% 0.841 0.762 0.729 0.10 0.07 0.03
(1g) Stock market; % 5.13% 5.13% 0% 0.539 0.998 0.998 0.00 0.33 0.33
(1h) Slot machines; % 81.20% 89.74% 100% 0.045 0.998 0.998 0.24 0.68∗ 0.48
(1i) Other forms of gambling; % 15.38% 5.26% 31.82% 0.022 0.072 0.032 0.34 0.39 0.73
(2) Amount of money spent: ≥300 euros; % 53.85% 66.67% 52.17% 0.341 0.883 0.162 0.26 0.03 0.30
(3) Family history of gambling; % 22.22% 15.38% 34.78% 0.208 0.204 0.132 0.18 0.28 0.46
(4) Going back to win back lost money; % 91.38% 89.74% 100% 0.307 0.998 0.998 0.06 0.43 0.48
(5) Claiming to be winning when losing; % 40.87% 43.59% 56.52% 0.385 0.171 0.607 0.06 0.32 0.26
(6) Problem recognition; % 97.44% 97.44% 100% 0.740 0.998 0.998 0.00 0.23 0.23
(7) Gambling more than planned; % 91.38% 92.31% 100% 0.347 0.998 0.998 0.03 0.43 0.41
(8) Being criticized; % 66.09% 74.36% 82.61% 0.230 0.127 0.919 0.18 0.39 0.20
(9) Feeling guilty; % 95.73% 100% 100% 0.256 0.998 0.999 0.30 0.30 —
(10) Inability to stop gambling; % 92.24% 92.31% 100% 0.385 0.998 0.998 0.00 0.41 0.41
(11) Hiding signs of gambling; % 69.83% 74.36% 78.26% 0.662 0.417 0.992 0.10 0.19 0.09
(12) Arguments with family/friends; % 78.63% 79.49% 91.30% 0.369 0.175 0.394 0.02 0.36 0.34
(13) Arguments and fights; % 74.53% 71.43% 73.91% 0.937 0.951 0.757 0.07 0.01 0.06
(14) Borrowing money and failing to return it; % 46.15% 41.03% 52.17% 0.691 0.598 0.408 0.10 0.12 0.22
(15) Skipping work due to gambling; % 43.59% 46.15% 65.22% 0.163 0.062 0.396 0.05 0.44 0.39
(16a) Taking money from home; % 77.78% 77.27% 93.33% 0.375 0.199 0.330 0.01 0.45 0.47
(16b) Taking money from partner; % 59.52% 60.00% 83.33% 0.300 0.143 0.379 0.01 0.55∗ 0.54
(16c) Taking money from family; % 77.08% 86.96% 87.50% 0.541 0.514 0.704 0.26 0.28 0.02
(16d) Borrowing from banks; % 81.48% 77.78% 83.33% 0.918 0.880 0.679 0.09 0.05 0.14
(16e) Using credit cards; % 77.78% 91.67% 84.62% 0.323 0.589 0.279 0.39 0.18 0.22
(16f) Borrowing from money lenders; % 30.30% 45.45% 0% 0.239 0.999 0.999 0.32 0.93∗ 1.29∗

(16g) Money from sale of shares or other bank assets; % 7.69% 14.29% 25.00% 0.553 0.311 1.000 0.21 0.48 0.27
(16h) Money from property sales; % 41.67% 50.00% 20.00% 0.552 0.369 0.348 0.17 0.48 0.66∗

(16i) Money from making out false checks; % 8.00% 0% 0% 0.654 0.999 1.000 0.42 0.42 —
SOGS: total score; mean (SD) 9.66 (3.2) 10.1 (3.6) 11.2 (2.4) 0.117 0.043 0.670 0.13 0.54∗ 0.36
DSM1. Preoccupations with gambling; % 73.95% 80.95% 86.96% 0.318 0.191 0.964 0.17 0.33 0.16
DSM2. Need to bet more money; % 62.18% 42.86% 86.96% 0.002 0.031 0.001 0.39 0.59∗ 1.04∗

DSM3. Unsuccessful efforts to control; % 90.76% 95.24% 100% 0.229 0.998 0.998 0.18 0.45 0.32
DSM4. Restless, irritable when not gambling; % 59.66% 71.43% 73.91% 0.227 0.203 0.639 0.25 0.31 0.06
DSM5. Gambling to escape from problems; % 73.95% 64.29% 82.61% 0.255 0.382 0.102 0.21 0.21 0.42
DSM6. Gambling again after losing money; % 73.95% 80.95% 95.65% 0.062 0.050 0.342 0.17 0.63∗ 0.47
DSM7. Lying to family members or others; % 90.76% 95.24% 86.96% 0.494 0.578 0.260 0.18 0.12 0.29
DSM8. Committing illegal acts; % 27.73% 28.57% 30.43% 0.965 0.792 0.955 0.02 0.06 0.04
DSM9. Losing a significant relationship, job,. . .; % 78.99% 80.95% 91.30% 0.387 0.184 0.478 0.05 0.35 0.30
DSM10. Relying on others to provide money; % 70.59% 83.33% 69.57% 0.250 0.922 0.116 0.31 0.02 0.33
DSM. Total criteria; mean (SD) 7.03 (2.3) 7.24 (1.9) 8.04 (1.5) 0.114 0.038 0.471 0.10 0.52∗ 0.47
SD: standard deviation. 1Non-VGU (non-video game users) (total VDT score of 0); VGU: video game users (total VDT score between 1 and 19); VGA: video
game addicts (total VDT score of 20 or higher). LT: linear trend; QT: quadratic trend. 2Cohen’s |𝑑| for the comparisons: non-VGU versus VGU; non-VGU
versus VGA; VGU versus VGA. ∗Bold: moderate (|𝑑| > 0.50) to high (|𝑑| > 0.80) effect size.
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Table 3: Comparison for clinical outcomes.
1Non-VGU 1VGU 1VGA ANOVA
𝑛 = 121 𝑛 = 43 𝑛 = 29 Group Trends Effect size

Mean SD Mean SD Mean SD 𝑃 LT QT 2Cohen’s |𝑑|
SCL-90: somatization 1.13 0.87 0.95 0.91 1.69 1.09 0.003 0.030 0.008 0.20 0.57∗ 0.74∗

SCL-90: obsessive/compulsive 1.20 0.88 1.12 0.78 1.96 0.93 <0.001 0.001 0.005 0.10 0.84∗ 0.98∗

SCL-90: interpersonal sensitivity 1.18 0.94 1.05 0.87 1.89 0.94 <0.001 0.004 0.006 0.14 0.76∗ 0.93∗

SCL-90: depression 1.66 0.96 1.56 0.92 2.21 0.93 0.010 0.026 0.036 0.11 0.58∗ 0.70∗

SCL-90: anxiety 1.15 0.86 1.03 0.83 1.74 0.97 0.002 0.011 0.013 0.14 0.64∗ 0.79∗

SCL-90: hostility 1.00 0.88 0.80 0.76 1.67 1.08 <0.001 0.007 0.002 0.24 0.68∗ 0.93∗

SCL-90: phobic anxiety 0.53 0.70 0.43 0.76 0.99 0.96 0.007 0.027 0.023 0.14 0.55∗ 0.65∗

SCL-90: paranoia 1.02 0.84 0.98 0.78 1.77 0.96 <0.001 <0.001 0.010 0.05 0.83∗ 0.90∗

SCL-90: psychoticism 1.06 0.80 0.89 0.75 1.58 1.03 0.002 0.027 0.007 0.22 0.56∗ 0.77∗

SCL-90: GSI score 1.18 0.76 1.06 0.72 1.79 0.87 <0.001 0.004 0.003 0.16 0.75∗ 0.91∗

SCL-90: PST score 49.43 21.25 48.90 21.45 65.07 18.88 <0.001 0.002 0.035 0.02 0.78∗ 0.80∗

SCL-90: PSDI score 1.99 0.64 1.80 0.56 2.34 0.64 0.002 0.007 0.002 0.32 0.55∗ 0.90∗

TCI-R: novelty seeking 108.36 12.21 108.51 12.92 110.22 12.39 0.778 0.529 0.744 0.01 0.15 0.14
TCI-R: harm avoidance 104.03 15.93 98.90 20.80 106.52 16.46 0.157 0.996 0.054 0.28 0.15 0.41
TCI-R: reward dependence 98.92 13.70 101.62 10.23 98.11 13.97 0.466 0.883 0.220 0.22 0.06 0.29
TCI-R: persistence 103.54 23.10 114.79 21.65 112.89 23.13 0.012 0.010 0.135 0.50∗ 0.40 0.08
TCI-R: self-directedness 131.27 20.93 132.77 21.02 117.56 18.56 0.005 0.012 0.037 0.07 0.69∗ 0.77∗

TCI-R: cooperativeness 132.95 16.40 132.69 15.48 125.78 15.23 0.107 0.068 0.282 0.02 0.45 0.45
TCI-R: self- transcendence 62.79 15.35 60.69 12.82 66.89 17.14 0.261 0.410 0.156 0.15 0.25 0.41
VG: total score 0.00 0.00 6.77 4.60 44.24 22.60 <0.001 <0.001 <0.001 2.08∗ 2.77∗ 2.30∗

SD: standard deviation. LT: linear trend; QT: quadratic trend.
1Non-VGU (non-video game users) (total VDT score of 0); VGU: video game users (total VDT score between 1 and 19); VGA: video game addicts (total VDT
score of 20 or higher).
2Cohen’s |𝑑| for the comparisons: non-VGU versus VGU; non-VGU versus VGA; VGU versus VGA. ∗Bold: moderate (|𝑑| > 0.50) to high (|𝑑| > 0.80) effect
size.

employment status, marital status, use of tobacco, and use of
substances.

3.2. Comparison between VG Groups for the GD Measures:
SOGS andDSM-IVQuestionnaires. Theupper part of Table 2
shows the comparison of the SOGS scores (for each item
and for the total score) between VG groups. The prevalence
of patients who reported playing slot machines and other
betting games was higher in the VGA group (𝑃 = 0.045
and 𝑃 = 0.022). A positive linear trend was found for
“playing cards” (the higher the VG level, the higher the
prevalence of patients reporting this form of gambling) and
a quadratic trend for the prevalence of other forms of betting
(prevalences were 15.4, 5.3, and 31.8 for non-VGU, VGU, and
VGA, resp.).Themean SOGS-total score presented a positive
linear trend with the VG level (this means that it increased
from 9.7 for non-VGU to 10.1 to VGU and 11.2 to VGA, 𝑃 =
0.043).

According to the DSM-IV questionnaire results (lower
part of Table 2), the VGA had a statistically higher prevalence
of patients reporting the presence of criterion A2 (“needs
to bet more money,” 𝑃 = 0.002), and linear and quadratic
trends were found for this symptom. A positive linear trend
was found for criterion A6 (“gambles again after losing,” 𝑃 =
0.050) and for the means for the DSM-total criteria (𝑃 =
0.038).

Effect size measured through Cohen’s 𝑑 showed that for
the dichotomous SOGS-items and DSM-criteria the high-
est differences were between non-VGU and VGA patients
(within the moderate range for significant group compar-
isons, except for the item “other forms of gambling” and the
criterion “needs to gamble more money”) and the lowest
between VGU and VGA patients. Differences between non-
VGA and VGA achieved moderate effect sizes for the SOGS-
total score and the DSM-total criteria, and the other pairwise
comparison achieved a low effect size.

3.3. Comparison between VG Groups for General Psy-
chopathology and Personality. Table 3 shows the results of the
ANOVA procedures comparing the SCL-90-R and the TCI-
R mean scores between the three VG groups. All the SCL-
90-R scales achieved significantly different means between
the three groups.The significant linear trends obtained in the
polynomial contrasts indicated that the higher the VG scores,
the higher the SCL-90-R mean score (VGA > VGU > non-
VGU). The additional significant quadratic trend indicated
that while the mean differences between non-VGU and VGU
were low, the differences between VGU and VGA were high.
Cohen’s 𝑑 measuring the effect size for pairwise SCL-90-
R and TCI-R comparisons showed that differences between
non-VGU and VGU were low (except for TCI-R persistence
score). Pairwise differences for the rest of the SCL-90-R scales



BioMed Research International 7

Table 4: Partial correlations, adjusted for participants’ sex and age,
between VG total score and clinical outcomes.

SCL-90: somatization 0.248
SCL-90: obsessive/compulsive 0.295
SCL-90: interpersonal sensitivity 0.291
SCL-90: depression 0.221
SCL-90: anxiety 0.258
SCL-90: hostility 0.274
SCL-90: phobic anxiety 0.270
SCL-90: paranoid ideation 0.319
SCL-90: psychoticism 0.245
SCL-90: GSI score 0.297
SCL-90: PST score 0.266
SCL-90: PSDI score 0.227
TCI-R: novelty seeking 0.085
TCI-R: harm avoidance 0.089
TCI-R: reward dependence −0.055
TCI-R: persistence 0.091
TCI-R: self-directedness −0.195
TCI-R: cooperativeness −0.104
TCI-R: self-transcendence 0.118
Bold: significant correlation (.05 level).

obtained moderate to high effect sizes. For TCI-R scores,
moderate differences were obtained for the self-directedness
score for the pairwise comparison betweenVGApatients and
the other two VG levels.

A positive linear trend was also obtained for the rela-
tionship between the VG groups and the TCI-R mean score
for persistence and a negative linear trend between the VG
groups and the TCI-R mean scores for self-directedness. An
additional quadratic trend for TCI-R self-directedness again
showed low mean differences between non-VGU and VGU
and higher mean differences between VGU and VGA.

3.4. Association between VG Scores and Clinical Outcomes.
Partial correlations adjusted for the covariates patients’ sex
and age showed that VG total scores correlated positively
with all the SCL-90-R scores and negatively with the TCI-
R self-directedness score (Table 4). The effect sizes of the
correlations were in the moderate range.

3.5. Predictive Capacity of the Sociodemographic and the
Personality Traits among VGGroups. Thefirst stepwise linear
regression included in Table 5 contains the best predic-
tive model selected for the VG total score, considering
the sociodemographic variables and the personality profile
measured via the TCI-R questionnaire as independent vari-
ables. The only significant predictor was the TCI-R self-
directedness score: the lower the TCI-R self-directedness
score was, the higher the VG total score was.

The second model in Table 5 corresponds to the step-
wise binary logistic regression evaluating the best predictors
(entering in the model the same set of independent variables
as in the previous multiple regression) of a score higher than

Sex
(male)

TCI-R:
persistence

TCI-R:
self-directedness

Age
(years)

VG-total

GD level:
SOGS-total

0.11

−0.24

0.15

0.052

0.031

0.16

−0.24

−0.07

0.036

0.12

−0.33

−0.22

0.004

Figure 1: Structural equationmodel (SEM) valuing the pathways for
the video game (VG) and the gambling disorder (GD) levels. Dashed
lines indicate nonsignificant associations.

0 on the VG total scale (the dependent variable was coded
0 for non-VGU patients and 1 for VGU and VGA patients).
Results showed that a greater likelihood of a VG above 0
(VGU and VGA) was associated with younger age and high
TCI-R persistence scores.

The third model in Table 5 contains the best model for
discriminating a VG total score above 20 (the dependent
variable was coded 0 for non-VGU and VGU patients and 1
for VGA patients). The results showed that low TCI-R self-
directedness scores increased the risk of VGA.

3.6. Pathways of the VG Level and GD Behavior. Figure 1
shows the diagram for the SEM that assesses the pathways for
the outcomes VG behavior severity (measured through the
VG total score) and severity of the GD (SOGS total score).
Table 6 includes the statistics for the standardized coefficients
of thismodel.Thevariables included in the SEMwere selected
from the results obtained in the previous stepwise regression
models, which identified patients’ age and TCI-R persistence
and self-directedness scores as the most relevant predictors
for VG (sex was also included as an independent variable
due to its strong association with GD). The dashed lines
indicate nonsignificant links. The variables selected to adjust
the pathway were the ones with the highest associations in
the previous analyses.The indexes measuring the model level
goodness-of-fit were adequate: 𝜒2 = 0.29 (𝑃 = 0.589),
RMSEA = 0.01, CFI = 1, and SRMR = 0.008. The overall 𝑅2
for the pathway was 0.16.

The VG level (measured by the VG total score) was high
for patients with low TCI-R self-directedness and high TCI-
R persistence scores. In addition, TCI-R trait persistence
mediated the relationship between age and VG total score:
younger subjects had higher TCI-R persistence scores, and a
positive association was found between this personality trait
and the VG score. TCI-R self-directedness also mediated the
relationship between sex and VG total score. Men obtained
higher scores on this personality trait, which was negatively
associated with VG level.
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Table 5: Predictive models for the video game questionnaire scores through step-wise regression.

Linear regression for outcome: Predictors 𝐵 𝛽 𝑃 95% CI (𝐵)
VG-total scale score TCI-R: self-directedness −0.172 −0.199 0.007 −0.296; −0.048
Logistic regression for outcome: Predictors 𝐵 OR 𝑃 95% CI (OR)

VGU Age (years) −0.041 0.960 0.003 0.934; 0.986
TCI-R: Persistence 0.016 1.016 0.033 1.001; 1.030

VGA TCI-R: self-directedness −0.036 0.965 0.002 0.943; 0.987
VGU: video game users (total VDT score between 1 and 19); VGA: video game addicts (total VDT score of 20 or higher).

Table 6: Structural equation model.

Standard coefficient SE 𝑍 𝑃 > |𝑍| 95% CI for the coefficient
TCI-R persistence

Sex (male) 0.1068688 0.0756534 1.41 0.0158 −0.0414092; 0.2551468
Age (years) −0.2368213 0.0732199 −3.23 0.001 −0.3803297; −0.0933129
Constant 5.10091 0.4282882 11.91 <0.001 4.261481; 5.94034

TCI-R self-directedness
Sex (male) 0.1483216 0.0773418 1.92 0.050 0.0032656; 0.2999087
Age (years) 0.0519053 0.0784299 0.66 0.508 −0.1018144; 0.2056251
Constant 5.614348 0.5221618 10.75 <0.001 4.590929; 6.637766

VG-total score
TCI-R persistence 0.1575215 0.0763331 2.06 0.039 0.0079114; 0.3071316
TCI-R self-directedness −0.2375955 0.0728751 −3.26 0.001 −0.3804281; −0.0947629
Sex (male) 0.030922 0.0768931 0.40 0.688 −0.1197858; 0.1816298
Age (years) −0.0700488 0.0776069 −0.90 0.367 −0.2221556; 0.082058
Constant 1.293971 0.6827771 1.90 0.058 −0.0442471; 2.63219

SOGS-total score
TCI-R persistence 0.1196749 0.0733896 1.63 0.103 −0.0241661; 0.2635159
TCI-R self-directedness −0.3278795 0.0694936 −4.72 0.000 −0.4640846; −0.1916745
TDV TOTAL 0.0034844 0.0732836 0.05 0.962 −0.1401489; 0.1471176
Sex (male) 0.0359377 0.0726224 0.49 0.621 −0.1063995; 0.1782749
Age (years) −0.2235272 0.0713199 −3.13 0.002 −0.3633117; −0.0837427
Constant 5.114255 0.634818 8.06 <0.001 3.870035; 6.358476

𝜒
2

𝑃 RMSEA CFI SRMR
Model level goodness-of-fit 0.291 0.589 0.01 1.00 0.008
Equation level goodness-of-fit Fitted Variance Residual 𝑅

2 mc mc2

TCI-R persistence 535.6957 41.93446 493.7613 0.0782804 0.2797863 0.0782804
TCI-R self-directedness 438.6029 9.393018 429.2099 0.0214158 0.1463413 0.0214158
VG-total score 302.4843 28.20133 274.283 0.0932324 0.3053398 0.0932324
SOGS-total score 10.77644 2.064861 8.711581 0.1916088 0.4377314 0.1916088
mc = correlation between dependent variable and its prediction.
mc2 = Bentler-Raykov squared multiple correlation coefficient.

GD severity (measured by the SOGS-total score) was not
associated with VG total score, but it was associated with
younger age, low TCI-R self-directedness scores, and high
TCI-R persistence scores. Again, as in the case of VG, TCI-R
self-directedness mediated the pathway between sex and GD
level, and TCI-R persistence mediated the pathway between
age and GD level.

4. Discussion

Thecurrent study assessed the prevalence of VG symptoms in
a clinical sample of GD patients and explored the differences
between VG groups (VGU versus VGA). Furthermore, we
assessed the associations between the severity of VG symp-
toms andGD symptomatology, general psychopathology and
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personality traits, and clinical variables and then compared
them with patients without VG use (non-VGU).

The main finding of the study was that the prevalence
of VGA in a consecutive clinical sample of treatment-
seeking GD individuals was 15%. This is in agreement with
the literature, which describes an association between the
presence of gambling problems and a more frequent use of
and involvement in video games [51]. Moreover, our results
show that the prevalence of VG problem use or addiction
among GD patients is higher than in other similar studies,
which ranged from 0.6% to 10%, despite our sample being
older [16, 52]. However, the rates obtained in our study are
consistent with those described in an adult population [13].

The presence of VG use (VGU and VGA) was associated
with specific clinical variables such as younger age, but not
with GD symptomatology as measured by means of SOCS or
DSM-IV criteria. Previous literature reports suggest that age
and gender are strong predictors of problematic or addictive
use of video games [13, 20, 51], but not of the severity of the
main GD [51, 52].

The second main finding was that both VGU and VGA
patients presented higher general psychopathology. This is
in agreement with the existing literature [28, 53], which
reports an association between a higher number of VG
symptoms and depression, anxiety, and social phobia. These
emotional disturbances and social problems not only may
be consequences of video game addiction [16] but may
also be factors that contribute to the persistence of the
disorder. Indeed, Kuss [11] describes how the preference for
online social relationships, the need for escapism, and use
of maladaptive coping strategies to deal with daily stressors
becomemaintaining variables. Similarly, King and Delfabbro
[54] consider the problematic use of video games to be
associated with attempts to achieve self-esteem or to gain
social acceptance.

A third main finding was that patients who made exces-
sive use of VG (both VGU and VGA) presented more dys-
functional personality traits, namely, lower self-directedness
and higher persistence. Other studies have also found specific
personality traits such as irritability/aggression, impulsivity,
neuroticism, loneliness, and introversion to be associated
with VGA [52, 55].

The present study has several methodological limitations
that need to be taken into account. First, the participants
in the sample are only representative of GD patients who
seek treatment, and therefore the findings obtained may not
apply to all individuals with GD. Since only 7% to 12%
of GD individuals seek help for their disorder, a commu-
nity sample of GD might yield different results. Second,
the use of a standardized self-administered questionnaire
as the assessment procedure did not allow for an in-
depth evaluation of specific axis I and axis II comorbid
disorders.

5. Conclusions

This study adds to the limited literature on VGA in GD
clinical samples and develops a pathway model to describe

the associations betweenVG symptoms, clinical and sociode-
mographic characteristics, personality traits, and general
psychopathology. Based on the findings of the model, we
conclude that both VGU and VGA are driven by high levels
of persistence and low levels of self-directedness, and that
patients tend to be male and of younger age. Intervention
strategies that focus on the training of these personality
features and systematic screening for potential VGU/VGA
are recommended.
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Background. Nowadays, adult separation anxiety disorder (ASAD) is an established diagnostic category but is little investigated
in subjects with addictive behaviours. Objective. To assess the presence of ASAD among patients with addictive disorders in
comparison with anxiety patients and measure the personality correlates in all these groups. Methods. 103 outpatients, meeting
DSM-IV-TR criteria for anxiety disorders (38 patients), alcohol dependence (30 patients), or pathological gambling (35 patients),
were assessed by the Structured Clinical Interview for Separation Anxiety Symptoms (SCI-SAS) and the Adult Separation Anxiety
Checklist (ASA-27) for separation anxiety and by the Temperament and Character Inventory-Revised (TCI-R) for personality
characteristics. Results. ASAD is detected in 34.2% of anxiety patients, 13.3% of alcoholics, and 11.4% of gamblers. Separation
anxiety scores correlate positively with harm avoidance and negatively with self-directedness in all groups; further correlations are
seen among addictive patients only, that is, self-transcendence for gamblers and cooperativeness for both alcoholics and gamblers.
Conclusions.The prevalence of ASAD is lower among addictive patients than in those with anxiety disorders; correlations are found
between separation anxiety and specific TCI-R dimensions, with some matching across the three diagnostic groups.

1. Introduction

Separation anxiety can be defined as a condition burdened
by an excessive and inappropriate display of fear and distress
when the individual is faced with situations of separation
from home or from a specific attachment figure. As is well
known, the discomfort arisen by the separation from an
attachment figure is related to the ordinary childhood devel-
opment [1, 2], with a probable evolutionary purpose: the
retention of the human offspring, still inept, near its main
caregiver [3].

Only if the sensitivity to the separation becomes excessive
and prolonged, with intense anxiety and interference in daily
life activities or normal development, it can be diagnosed as
separation anxiety disorder (SAD).

Although this disorder has been classically defined as
a childhood phenomenon, growing evidence exists that
separation anxiety may have an adult onset (adult separation
anxiety disorder, ASAD), regardless of history of childhood
separation anxiety disorder (CSAD) [4].

Many studies have been conducted to evaluate the clinical
and epidemiological characteristics of this disease [5, 6],
the prevalence and gender differences [7], the impairment
of functioning [5], the correlation with specific biomarkers
[8, 9], and the temperament and character dimensions
[10].

Apart from general population studies [5], the ASAD
comorbidity has been investigated mainly in patients with
mood disorders [11], anxiety disorders [7], posttraumatic
stress disorder [12], and personality disorders [4, 7].
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Recently, the American Psychiatric Association, in its
DSM-5, decided to create a brand new specific ASAD cate-
gory within the general section of the anxiety disorders [13].

Apart of the seminal study of Loas et al. [14], to the best
of our knowledge, no clinical study has further investigated
the presence of ASAD among patients with addictive disor-
ders, with particular reference to gambling.

Theobjective of this study is to assess the presence of adult
separation anxiety in patients with chemical or behavioral
addictions, in comparison with a clinical sample of anxiety
patients, and to measure the personality correlates in all the
groups using the Temperament and Character Inventory-
Revised (TCI-R) [15].

2. Materials and Methods

2.1. Participants. Subjects were recruited, during the year
2012 and in a consecutive manner, among clients referring
to the adult psychiatric outpatient clinic of the “A. Gemelli”
University General Hospital in Rome.

Inclusion criteria were (1) currentlymeetingDSM- IV-TR
[16] criteria for anxiety disorder (38 patients), alcohol depen-
dence (30 patients), or pathological gambling (35 patients);
(2) having an age of 18 to 65 years; (3) for the anxious
patients, spending at least onemonth of integrated treatments
including benzodiazepines and/or selective serotonin reup-
take inhibitors-serotonin norepinephrine reuptake inhibitors
(SSRI-SNRI); (4) for the alcoholics and gamblers, spending at
least onemonth of a specific rehabilitation program requiring
total abstinence from the addictive behavior (alcohol abuse
or pathological gambling) and the possibility, upon the
clinician’s advice, of a maintenance treatment with mood
stabilizers (valproate, gabapentin, and pregabalin).

Subjects were excluded if any of the following condi-
tions were present: (1) a diagnosis of mental retardation or
documented IQ < 70; (2) any other current axis I DSM-
IV-TR diagnosis; (3) unstable general medical conditions;
(4) clinically significant prestudy physical exam, electrocar-
diogram, laboratory, or urinalysis abnormalities indicating
serious medical disease impairing evaluation; (5) pregnant or
breast-feedingwomen; (6) recent use of not prescribed drugs.

2.2. Procedures. DSM-IV-TR current diagnosis was prelimi-
narily established by trained psychiatrists (G. P. and A. B.).
Then an anamnestic interview was administered in order
to obtain sociodemographic information and psychiatric
history.

All participants were interviewed by specifically trained
interviewers (M. P., P. G., and A. D. A.) using the Structured
Clinical Interview for Separation Anxiety Symptoms (SCI-
SAS) [17] and the Adult Separation Anxiety Checklist (ASA-
27) [18].

Moreover they were administered the TCI-R, the Italian
version [19, 20].

The study was conducted in accordance with the latest
revision of the Declaration of Helsinki and the rules of Good
Clinical Practice (ICH-GCP): all subjects provided written
informed consent after a complete description of the study
procedures and participated without receiving any form of

payment. In order to ensure anonymity all the acquired data
were deidentified before any further manipulation, ensuring
an adequate level of protection, using a double level of data
encryption.

2.3. Separation Anxiety Assessment. The categorical assess-
ment of CSAD and ASAD was conducted using the SCI-SAS
[17]. This semistructured interview contains items derived
from the DSM-IV-TR criteria for CSAD with symptoms
modified for adulthood. According to the DSM-IV, endorse-
ment of three or more of the eight criterion symptoms
was used as a threshold to determine a diagnosis of CSAD
and of ASAD. For the diagnosis were required a symptom
duration of at least 4 weeks and clinically significant distress
or impairment in social, academic, occupational, or other
important areas of functioning.

The dimensional measure of ASAD was performed by
administering a self-report questionnaire, the ASA-27 [18].
The ASA-27 is a 27-item inventory which rates symptoms of
adult separation anxiety after the age of 18, having high levels
of internal consistency (Cronbach’s 𝛼 = 0.89) and test-retest
reliability (𝑟 = 0.86; 𝑃 < 0.001); moreover it has shown
concurrent validity with clinical assessments of ASAD, with
a cut-off score of twenty-two.

2.4. Personality Assessment. Personality was investigated by
means of the TCI-R [20].This is a 240-item, five-point Likert
scale, a reliable and valid questionnaire that measures seven
dimensions of personality: four dimensions of temperament
(i.e. harm avoidance (HA), novelty seeking (NS), reward
dependence (RD), and persistence (P)) and three character
traits (i.e. self-directedness (SD), cooperativeness (CO), and
self-transcendence (ST)) [15]. Internal consistency of the
different personality dimensions in the Italian adaptation
ranged between 𝛼 = 0.78 and 𝛼 = 0.89 [8].

2.5. Statistical Analysis. Statistical analysis was conducted
using SPSS for Windows, Version 15 (SPSS Inc., Chicago,
Illinois). Dichotomous data were compared by chi-square
test using the Fisher or the Yates corrections as appropri-
ate. Continuous data were expressed as means ± standard
deviation and compared by one-way ANOVA. The principal
outcome analysis consisted of nonparametric Kruskal-Wallis
H test for comparison between the three groups. Spearman’s
rank correlation coefficient was employed to examine the
relationship between continuous variables. All tests were 2-
tailed, with statistical significance set at 𝑃 < 0.05.

3. Results

The study group included 38 patients with anxiety disorders
(mostly generalized anxiety disorder and panic disorder),
30 patients with an alcohol use disorder (mostly alcohol
dependence), and 35 patients with a gambling disorder (i.e.,
pathological gambling). The demographic characteristics are
summarized in Table 1.
Separation Anxiety in the Three Study Groups.No statistically
significant difference was found in the frequency of CSAD
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Table 1: Demographic characteristics.

Characteristics of patients ANX (𝑁 = 38) ALC (𝑁 = 30) PG (𝑁 = 35)
Age (mean ± SD) 39.82 ± 11.97 51.03 ± 8.68 50.63 ± 13.07

Gender
Male 8 (21.1%) 13 (43.3%) 28 (80.0%)
Female 30 (78.9%) 17 (56.7%) 7 (20.0%)

Marital status
Single 20 (52.6%) 15 (50.0%) 9 (25.7%)
Married 16 (42.1%) 11 (36.7%) 18 (51.4%)
Divorced/widowed 2 (5.3%) 4 (13.3%) 8 (22.9%)

Education
Middle school 7 (18.4%) 7 (23.3%) 12 (34.3%)
High school 22 (57.9%) 15 (50.0%) 18 (51.4%)
University degree 9 (23.7%) 8 (26.7%) 5 (14.3%)

Occupation
Employed 21 (55.3%) 13 (43.3%) 20 (57.1%)
Unemployed 3 (7.9%) 13 (43.3%) 3 (8.6%)
Other 14 (36.8%) 4 (13.3%) 12 (34.3%)

ANX: anxiety disorders; ALC: alcohol use disorders; PG: pathological gamblers.
Other: student, retired, and housewife.

Table 2: Separation anxiety across the three study groups.

ANX (𝑁 = 38) ALC (𝑁 = 30) PG (𝑁 = 35) 𝑃 value
CSAD 8 (21.1%) 3 (10.0%) 2 (5.7%) 0.227
ASAD 13 (34.2%) 4 (13.3%) 4 (11.4%) 0.028
ASA-27 (mean value ± SD) 23.45 ± 16.75 22.50 ± 12.92 20.66 ± 12.78 0.777
ASA-27 (score ≥ 22) 17 (44.7%) 9 (30.0%) 15 (42.8%) 0.422
ANX: anxiety disorders; ALC: alcohol use disorders; PG: pathological gamblers.
CSAD: childhood separation anxiety disorder; ASAD: adult separation anxiety disorder.

across the three diagnostic groups (𝑃 = 0.227). As a category,
ASAD is detected in about one-third of the anxiety patients
in comparison to some ten percent in the other study groups
(𝑃 < 0.05). If separation anxiety is assessed dimensionally,
mean values do not differ in the three groups (𝑃 = 0.777).
Finally, when the cut-off of ASA-27 is taken into account,
the number of pathological gamblers scoring above the
threshold is close to the amount found in the anxiety group
(Table 2).

Correlation of Separation Anxiety Scores and Personality
Dimensions. Spearman’s rho correlation coefficients of the
seven TCI-R main dimensions with the ASA-27 rough scores
are shown in Table 3. A strong positive correlation is found
between the HA and the separation anxiety symptom scores:
this is statistically significant in all the three groups with a
maximum in the anxiety (𝑃 < 0.01). Another strong cor-
relation, albeit inverse, is found in all three groups between
the SD and the ASA-27 scores, with maximum statistical
significance for pathological gambling and anxiety patients
(𝑃 < 0.01). Further correlations are seen among addictive
patients only, that is, ST for gamblers (𝑃 < 0.01) and CO for
both alcoholics (𝑃 < 0.05) and gamblers (𝑃 < 0.05).

Table 3: Correlation of ASA-27 scores with TCI-R dimensions
across the three study groups (Spearman’s rho).

ANX ALC PG
Novelty seeking −0.160 −0.097 −0.060
Harm avoidance 0.670∗∗ 0.384∗ 0.383∗

Reward dependence 0.240 −0.156 0.003
Persistence 0.192 0.114 0.242
Cooperativeness 0.093 −0.395∗ −0.361∗

Self-directedness −0.482∗∗ −0.386∗ −0.566∗∗

Self-transcendence 0.144 0.088 0.436∗∗

ANX: anxiety disorders; ALC: alcohol use disorders; PG: pathological
gamblers.
∗
𝑃 < 0.05; ∗∗𝑃 < 0.01.

4. Discussion

With reference to study aims, the assessment of separation
anxiety in the three groups showed differences in the categor-
ical prevalence of ASAD, which was lower among alcoholics
and gamblers; moreover, the scores of separation anxiety
showed specific correlations with some TCI-R dimensions.
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4.1. Prevalence Rates. Our data almost confirm the previous
literature results. Considering the prevalence of separation
anxiety in general population, the National Comorbidity
Survey Replication (NCS-R) [6] showed a 12-month ASAD
prevalence of 1.9% and a lifetime prevalence of 6.6% [5]; more
than half of those diagnosed with ASAD had a history of
mood disorders (53%), and the majority (75%) had received
or were in treatment for emotional problems. Scanning
the clinical studies, Pini et al. [21] reported that 42.4% of
the anxiety andmood disorder outpatients screened also met
the ASAD criteria. The prevalence of ASAD in dependent
personality disorder patients was examined in a large patient
sample with alcohol or drug addiction compared to nonpa-
tient controls [14]: the rates in the control participants were
from 2 to 5%, whilst in patients the results were significantly
higher, ranging from 6 to 31%; in both cases, those with
alcohol addictions had the lowest prevalence of ASAD. As
reported, we found that the ASAD lifetime frequency rate
is 11.4% in the gambling, 13.3% in the alcohol, and 34.2%
in the anxiety sample. To the best of our knowledge, this
is the first study assessing the frequency of ASAD among
gamblers, so confirming that the cooccurrence of separation
anxiety and addictive disorders is clearly less frequent than
the cooccurrence of separation anxiety with mood or anxiety
disorders.

4.2. TCI-R Measures. Many studies showed a correlation
between TCI-R dimensions and anxiety disorders, gambling
and alcohol addiction.

Regarding anxiety, all studies agreed on two core points:
a high correlation between the temperamental dimension
of harm avoidance (HA) and anxiety symptoms and an
important inverse correlation between the character dimen-
sions of self-directedness (SD) and anxiety symptoms, with
HA scores increasingly higher and SD increasingly lower
with the illness severity growing [22–25]. However Lu et al.
[26] suggested that, although anxiety is linked to high
HA scores, only high novelty seeking (NS) appears as a
good predictor of anxiety; indeed in agreement with the
original viewpoint by Cloninger, people with high NS can
show anxiety characterized by generalized turmoil or alarm
without specific premonitory cues, frequently bodily pains,
and slow fatigability [27]. According to these results HA and
NS would then be connected and could be the litmus paper
of two different forms of anxiety.

Regarding addictive disorders, alcohol-dependent
patients in general scored higher on NS and lower on SD
than controls: according to the authors [28, 29] the lower
SD indicates a predisposing factor for alcohol dependence,
even if it could be seen as either preceding or consequent
upon alcohol pathological use. Instead, pathological
gamblers showed higher NS values, lower SD, and lower
cooperativeness (CO) with higher NS associated with earlier
age of onset of problem gambling [30–32].

The only study that measured the TCI-R dimension in
ASAD reported an elevation in HA, reward dependence
(RD), and self-transcendence (ST) levels and lower SD scores,
with ASAD patients showing quantitatively greater severity

in high HA and lower SD; the TCI-R profile of these subjects
seems very similar to patients with anxiety disorders [10].

The results of our research partially confirm all these
literature findings, even if there are some peculiar differences
that deserve some clarification. The HA strongly correlates
with separation anxiety symptoms in all the three groups:
the score of this dimension indicates fear of the unknown
and shyness with strangers, which could lead to avoidance
behaviour especially in new situations. High levels of HA
are linked to overcaution, insecurity, and passivity [15, 33].
On the contrary, NS does not correlate with separation
anxiety in any of the groups, confirming that this kind of
anxiety is different than that of the other anxiety disorders,
as mentioned above.

Focusing on the other results, SD shows a strong inverse
correlation with ASA-27 scores in all the three clinical
samples. Since SD could be defined as the measure of
resourcefulness and self-acceptance [34], low levels of SD
are linked to irresponsibility, inefficiency, weakness, and bad
self-reliance. This is consistent with a fundamental role of
separation anxiety in the integration of functions of the
self.

Cooperativeness seems to be inverse-correlated with
ASAD symptoms only within the addictive sample, both in
alcohol and gambling. Considering that CO is the capacity to
understand and accept other people [15], low levels of CO are
linked to intolerance, incomprehension, nonsociability, and
indifference.

The ST dimension appears to be characteristic of the
gamblers. ST refers to magical thinking, unselfishness, and
superstition, prototypical features of a behavioural addiction
[32].

5. Conclusions

This study is the first one assessing the frequency rates
of ASAD in both chemical and behavioural addiction, as
compared to a sample of anxiety patients. In addition we
pointed out the temperament and character correlations of
separation anxiety in these patients, whichwere shared across
the disorders (HA, SD) or typical of the addictions (CO,
ST). Limitations of this preliminary investigation include
a small sample size, some imbalance in the demographic
characteristics of the three populations, and a lack of clinical
subtyping. So, our observations need to be replicated in
larger groups, also widening the target on other chemical
and behavioural addictions and taking into account further
comorbidities.
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Background. Although binge drinking prevalence and correlates among young people have been extensively studied in the USA
and Northern Europe, less is known for Southern Europe countries with relatively healthier drinking cultures.Objective. We aimed
at analyzing prevalence and correlates of binge drinking in a representative sample of young adults in Italy.Methods. We conducted
a cross-sectional survey among alcohol-consuming young adults. We carried out univariate and multivariate analyses to assess
associations between recent binge drinking and candidate variables. Results. We selected 654 subjects, with 590 (mean age: 20.65
± 1.90) meeting inclusion criteria. Prevalence for recent binge drinking was 38.0%, significantly higher for females than males.
Multivariate analysis showed that high alcohol expectancies, large amount of money available during the weekend, interest for
parties and discos, female gender, cannabis use, influence by peers, and electronic cigarettes smoking all were significantly associated
with recent binge drinking, whereas living with parents appeared a significant protective factor. Conclusions. More than a third of
young adults using alcohol are binge drinkers, and, in contrast with findings from Anglo-Saxon countries, females show higher
risk as compared with males. These data suggest the increasing importance of primary and secondary prevention programmes for
binge drinking.

1. Introduction

Binge drinking can be described as heavy alcohol use over
a short period of time [1], and it is typically defined by a
consumption of four or five drinks in a row among women
and men, respectively [2]. This dangerous pattern of alcohol
consumption is highly prevalent among young adults and
a public health concern in the USA [3] as well as in most
of European countries [4]. Data from the 2001 National
Household Survey on Drug Abuse on 19–21-year-old US
adults highlighted a weekly binge drinking prevalence of 12%
and 27% among females and males, respectively [5]. At the
same time, relevant research shows that there is an increase
of binge drinking among young people also across Europe
[6, 7]. A six European countries (Germany, Iceland, Italy,
Netherlands, Poland, and Scotland) cross-sectional survey on

16,551 pupils from 114 public schools showed that 27% of the
sample had consumed>5 drinks in a rowon at least 1 occasion
in their life [8]. Pleasure, habit, increasing confidence, anxiety
or stress, and social pressures have been reported as the most
common reasons for alcohol drinking during adolescence
and early adulthood [9]. Furthermore, the impact of binge
drinking among young people has been associated with an
increased risk of social and clinical consequences in the
adulthood, such as illicit drug use, psychiatric morbidity,
homelessness, convictions, school exclusion, lack of qualifi-
cations, and accidents [10–12]. Indeed, alcohol dependence
in young adults is often preceded by higher persisting rates
of frequent, intense, or binge drinking [13]. Adolescents and
young adults who engage in binge drinking are more likely
to report other health risk behaviors [14], such as smoking
cigarettes and/or cannabis [15–18]. In a sample with a modal
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age of 18 years both cigarettes and marijuana use predicted
both binge drinking and an extreme level of binge drinking,
defined as ≥15 drinks in a row [19]. Also, comorbid mental
disorders might play a role in alcohol misuse risk [20].

However, studies on binge drinking characteristics and
correlates conducted in Southern Europe are sparse [21–24],
though relatively healthier drinking culture might moderate
magnitude and consequences of excessive alcohol intake
among young people [25]. Furthermore, there is a lack
of research exploring prevalence and correlates of binge
drinking in natural settings, whereas most of studies were
specifically conducted among high school [14, 23] or col-
lege/university students [2, 21, 22]. With a view of remedying
these limitations, the aim of this cross-sectional study was
to explore prevalence and correlates of binge drinking in
a representative sample of not abstemious young adults
recruited in area of the Milan nightlife scene.

2. Methods

2.1. Study Design. We conducted a cross-sectional survey on
young adults aged between 18 and 24 years, drawn up accord-
ing to the STrengthening the Reporting of OBservational
studies in Epidemiology (STROBE) Statement - Checklist
[26]. The Ethics Committee of University of Milano Bicocca
approved the study.

2.2. Participants and Peer Interviewers. We consecutively
recruited not abstemious young adults aged between 18 and
24 years. Those who joined the study received an informa-
tion sheet and signed a written consent. We included only
individuals able to sign the informed consent and excluded
people who self-reported consumption of alcohol or drugs.
The interviewers were students, peers aged between 18 and 24
years, selected from different Schools of Milano Bicocca Uni-
versity, and receiving 10 hrs training for the research project
about data collection procedures, including checking eligibil-
ity, providing information on the research project, obtaining
consent, and distributing and assisting with questionnaires.
Questionnaires were administered through a Smartphone
application. Subjects who accepted to participate to the study
received a C10.00 mobile phone recharge.

2.3. Settings. Recruitment took place in urban locations of
Milan nightlife scene, an area of about 1.3 million of inhab-
itants. We choose areas with a high density of pubs, clubs,
discos, or live music events. The recruitment period was
between April and July, 2013.

2.4.Measures. Recent binge drinkingwas assessed by a single
question exploring if a consumption of four or five drinks in a
row among females and males, respectively, occurred at least
once, in the last two weeks. In order to analyze potential fac-
tors associated with binge drinking, we identified from scien-
tific literature [5, 27–30] relevant candidate correlates, build-
ing a specific 10-minute questionnaire including questions on
sociodemographic, clinical, individuals, and lifestyle charac-
teristics, as well as substance and alcohol-related behaviors.

(a) Sociodemographic Characteristics. We collected informa-
tion on age, gender, country of birth, living condition, rela-
tionship, educational and employment status, and financial
availability for each weekend.

(b) Clinical and Individual Characteristics.As there is a strong
association between substance-related behaviors and mental
disorders [31–33], particularly between binge drinking and
depression [34], we investigated presence of a depressive
disorder with a yes/no single item screening question: have
you felt depressed or sad much of the time in the past year?
We screened for anxiety symptoms in the same manner,
asking: have you felt anxious much of the time in the past
year? Single-item questions have been used for depressive
disorders screening in both general and clinical populations
[35, 36], as well as for anxiety detection [37]. In order to
assess impulsivity, likely associated with the risk of binge
drinking among young adults [38, 39], we explored its levels
using specific items of Substance Use Risk Profile Scale
(SURPS) [40]. The SURPS subscale for impulsivity is a five-
item questionnaire developed for use in adolescents, and it
has been correlated with alcohol abuse and physiological
dependence symptoms [40].

(c) Lifestyle Characteristics. First, we explored the interest
for joining events and attending recreational settings where
it may be easier engaging in binge drinking, such as night
parties or discos [27, 41]. Second, due to the high rates
of alcohol use in athlete populations [42], we checked the
involvement in sport activities. Finally, we explored religiosity
that, on the other hand, may represent a potential protective
factor [43].

(d) Substance and Alcohol-Related Behaviors. We analyzed
substance-related behaviors potentially associated with binge
drinking [16, 44], collecting information onhabits of smoking
nicotine cigarettes and/or cannabis during the last 30 days.
Furthermore, we checked also for electronic cigarettes (e-
cigarettes), a growing phenomenon among young adults [45,
46]. Moreover, we investigated the potential influences of
peers on the risk of binge drinking, which may represent
important factors associated with binge drinking [28], asking
if most of close friends were alcohol drinkers or abstainers.
Then, we collected information on the age of onset of alcohol
drinking, considering an early onset if it happened before
17 years. Finally, we explored if the subject had high alcohol
expectancies for social facilitation [39] through the Alcohol
ExpectanciesQuestionnaire forAdolescents, Brief (AEQ-AB)
[47].TheAEQ-AB is a seven-item Likert scale exploring alco-
hol expectancies on global positive changes, changes in social
behavior, improved cognitive and motor abilities, sexual
enhancement, cognitive and motor impairment, increased
arousal, and relaxation and tension reduction [47].

2.5. Statistical Analysis. Statistical analyses were performed
using Stata version 10.0 SE.We carried out univariate analyses
to identify attributes characteristic of peoplewho binge drink.
The normality of continuous data was checked with Shapiro-
Wilk’s test. Student’s 𝑡-test was performed for normally
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distributed continuous data. If normality assumption was
rejected for dependent variable distribution, we used non-
parametric Wilcoxon-Mann-Whitney test. Chi-square and
Fisher’s exact tests were used for categorical variables. We
identified covariates significantly associated (𝑃 < 0.05)
with binge drinking for inclusion in subsequent multivariate
analyses. Association with binge drinking was shown as odds
ratio (OR) with related 95% confidence intervals (CI) and 𝑃
value. We carried out logistic regressions, controlling for age
and sex (as well as adjusting for clusters related to specific
place of recruitment) and for variables that were significantly
related to binge drinking in the univariate analyses.

3. Results

3.1. Participants. We recruited 654 potentially eligible sub-
jects, with 590 (90.2%) meeting our inclusion criteria. No
eligible individual refused to participate in the study. The
sample comprised 286 males (48.5% of sample) and 304
females (51.5%). The mean age (±standard deviation) was
20.65 ± 1.90, with no significant gender differences. Most of
selected subjects were born in Italy, lived with parents, were
single in their undergraduate higher education, and not yet
in formal employment. Sociodemographical characteristics
of the sample are fully described in Table 1.

For most of the variables, we had no missing data,
although for possibly sensitive items of questionnaires
response rates ranged from 96.3% (being in a relationship) to
99.5% (religiosity; living alone or with parents; anxiety; depres-
sion; financial availability for each weekend).

3.2. Univariate Analysis. People with a recent binge drinking
were 224 (38.0% of the sample). Rates of a recent binge
drinking were significantly higher among females thanmales
(41.8% versus 33.9%; 𝑃 = 0.049). Binge drinkers were
significantly older than their nonbinge drinking counterpart
(21.1 ± 1.9 versus 20.3 ± 1.9 years; 𝑃 < 0.001). People who
recently engaged in binge drinking showed higher scores
of both impulsivity (𝑃 < 0.001) and alcohol expectancies
(𝑃 < 0.001) according to SURPS and AEQ-AB scales, respec-
tively. Furthermore, depressive disorders were more frequent
among binge drinkers than in nonbinge drinking individuals
(27.8% versus 18.4%; 𝑃 = 0.007), but no statistical differences
were found for what concerns anxiety symptoms (51.1%
versus 47.9%; 𝑃 = 0.455). All smoking habits appeared signif-
icantly related to a recent binge drinking episode: cigarettes,
cannabis, and e-cigarettes were regularly used by 58.0%,
44.2%, and 6.7% of binge drinkers, and by 42.1%, 25.1%, and
2.5% of nonbinge drinkers, respectively. Univariate analyses
showed that having a high interest for parties and discos
(𝑃 = 0.024), having more than C50 available per weekend
(𝑃 < 0.001), and having most of friends drinking alcohol
(𝑃 < 0.001) all were significantly associated with a recent
binge drinking episode. On the other hand, young people
living with parents (𝑃 < 0.001), playing sport (𝑃 = 0.025),
or who claimed to be religious (𝑃 = 0.009) were less likely
to have been recently engaged in binge drinking. Univariate

Table 1: Sociodemographic characteristics.

Variable Cases (𝑛) Prevalence (%)
Gender

Male 286 48.5
Female 304 51.5

Age
18-19 yrs 178 30.2
20–22 yrs 300 50.8
23-24 yrs 112 19.0

Place of birth
Italy 547 92.7
Abroad 43 7.3

Living with parents
Yes 446 75.9
No 142 24.1

In a relationship
Yes 237 41.7
No 331 58.3

Educational status
Nonstudent 79 13.4
High school student 162 27.5
University student 349 59.1

Full- or part-time work
Yes 178 30.7
No 402 69.3

analyses for categorical and continuous variables are detailed
in Figure 1 and Table 2.

3.3. Multivariate Analysis. We performedmultivariate analy-
sis, taking into account age, gender, place of recruitment, and
all variables significantly associated with binge drinking at
univariate analyses. Results are described in Table 3. Positive
alcohol expectancies (𝑃 < 0.001), a high financial availability
for each weekend (𝑃 = 0.041), interest for parties and
discos (𝑃 < 0.006), female gender (𝑃 < 0.001), cannabis
use (𝑃 = 0.003), influence by peers (𝑃 < 0.001), and e-
cigarettes smoking (𝑃 = 0.047) all were significant correlates
of binge drinking. On the other hand, living with parents
appeared significantly protective (𝑃 = 0.031). Other variables
included in the multivariate analysis, such as age (𝑃 = 0.127),
cigarettes smoking (𝑃 = 0.841), impulsivity (𝑃 = 0.229),
playing sport (𝑃 = 0.506), religiosity (𝑃 = 0.333), depressive
symptoms (𝑃 = 0.384), were not significantly associated with
the likelihood of a recent episode of binge drinking.

4. Discussion

4.1. Summary and Interpretation of Findings. This study
describes the prevalence and correlates of binge drinking in
a large representative sample of Italian alcohol consuming
young adults, recruited in the Milan night scene.

Binge drinking prevalence was 38%, significantly higher
among females than males, as confirmed by the multivariate
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Living with parents

Having a religion

Playing sports

Being a student

In a relationship

Anxiety

Early onset of drinking

Employed

Female gender

Interest for discos and parties

Depression

Smoking cigarettes

Cannabis use

High financial availability for each weekend

Smoking e-cigarettes

Peer influence

Variable

0.37 (0.25, 0.54)

0.63 (0.44, 0.89)

0.67 (0.48, 0.95)

0.78 (0.48, 1.27)

0.85 (0.60, 1.21)

1.14 (0.81, 1.58)

1.27 (0.86, 1.88)

1.28 (0.89, 1.83)

1.40 (1.00, 1.95)

1.48 (1.05, 2.09)

1.71 (1.15, 2.54)

1.90 (1.36, 2.67)

2.36 (1.66, 3.36)

2.68 (1.81, 3.96)

2.85 (1.22, 6.62)

3.46 (1.72, 6.98)

Ratio (95% CI)
Odds

143/223

70/223

132/223

190/224

85/216

114/223

175/224

75/221

127/224

94/224

62/223

130/224

99/224

77/223

15/224

214/224

BD
Events,

303/365

154/365

248/363

321/366

152/352

175/365

270/366

103/359

177/366

120/366

67/365

154/366

92/366

60/365

9/366

315/366

non-BD
Events,

10.2 0.5 2 5

BD = binge drinkers
Non-BD = nonbinge drinkers

Figure 1: Correlates of binge drinking: univariate analysis of categorical variables.

Table 2: Correlates of binge drinking: univariate analysis of continuous variables.

Variable BD (=224) Non-BD (=366) Test OR (95% CI) 𝑃
Mean SD Mean SD

Age 21.15 1.87 20.35 1.86 −5.05a 1.25 (1.14–1.36) <0.001
Alcohol expectancies 22.49 3.73 20.79 3.72 −5.33b 1.12 (1.08–1.17) <0.001
Impulsivity 5.55 2.27 4.87 1.96 −3.87a 1.17 (1.08–1.26) <0.001
BD: binge drinkers and non-BD: nonbinge drinkers.
aStudent’s 𝑡-test: 𝑡.
bMann-Whitney test: 𝑧.

analysis. These rates are slightly higher than those reported
by previous studies focused exclusively on Italian university
students [21, 22]. Furthermore, surprisingly enough, females
appearedmore likely to have been engaged in a recent episode
of binge drinking than males. This finding is different from
results of similar studies, for example, [21, 27], in which
being male appeared significantly associated with the risk of
both recent and lifetime binge drinking. These differences
may be explained not only by several conditions, including
our settings, recruitment sources, and sociodemographic
characteristics, but also by recent changes in drinking habits
among young people. Heavy episodic drinking is becoming
quite common also in Southern Europe countries, despite

their traditional daily but moderate alcohol consumption
[25]. Indeed, recent studies report that young women have
begun to showdrinking patterns similar to those of theirmale
peers, especially regarding heavy episodic drinking [48, 49].
Furthermore, it should be noted that we included in our study
only young alcohol consumers, excluding alcohol abstainers.
Therefore, both high prevalence and gender difference of
binge drinking in our sample may be influenced by the
fact that we have analyzed only a subpopulation of young
adults at risk for dangerous alcohol-related behaviors. We
could hypothesize that, despite the fact that 18–24-year-
old females are more often alcohol abstainers than males,
according, for example, to evidence on European alcohol
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Table 3: Correlates of binge drinking: multivariate analysis∗.

Variable OR Robust
𝑃

(95% CI) Std. Err.
Age 1.19 (0.95–1.48) 0.133 0.127
Female gender 1.57 (1.41–1.75) 0.087 <0.001
Living with parents 0.57 (0.34–0.95) 0.149 0.031
High financial availability for each weekend 1.33 (1.01–1.74) 0.183 0.041
Depression 1.29 (0.73–2.28) 0.375 0.384
Cannabis use 1.61 (1.18–2.20) 0.256 0.003
Smoking cigarettes 1.04 (0.74–1.46) 0.181 0.841
Smoking e-cigarettes 2.49 (1.01–6.18) 1.154 0.047
Impulsivity 1.08 (0.95–1.22) 0.066 0.229
Positive alcohol expectancies 1.11 (1.09–1.13) 0.009 <0.001
Peer influence 2.40 (1.71–3.37) 0.417 <0.001
Interest for discos and parties 1.53 (1.13–2.06) 0.233 0.006
Playing sports 0.93 (0.75–1.15) 0.103 0.506
Having a religion 0.77 (0.45–1.31) 0.209 0.333
∗Adjusted for age, gender, and specific place of recruitment.

consumption patterns [50], consuming-alcohol females have
a greater risk of being engaged in binge drinking, at least in
our geographical area and settings. However, larger studies
should be performed to confirm this quite striking result. Our
findings show also that binge drinking is significantly related
to financial availability, high expectancies fromalcohol, use of
cannabis, peer influence on drinking patterns, and interest for
discos and parties, as similarly reported in other publications
of the last 20 years [6, 27, 29, 51–53]. Moreover, this is one
of the first studies analyzing the prevalence of the emerging
phenomenon of e-cigarettes use [54] in a sample of young
adults [45, 46] and its relationshipwith alcohol risk behaviors.
Our study highlighted that smoking electronic cigarettes
is significantly associated with a recent episode of binge
drinking. However, this finding should be interpreted with
caution, since the prevalence of e-cigarettes users in the
whole sample was low, corresponding to 6.7% and 2.5%
among binge and nonbinge drinkers, respectively. Further
studies could be useful to understand if e-cigarettes could
be a marker for proneness or vulnerability to sensation
seeking and substance consumption, including alcohol and
nicotine, given their widespread use among young nonsmok-
ers [55], which is often not part of a smoking quit plan
[56]. Living with parents was the only significant protective
factor, confirming results from other studies reporting that
living outside parental home and far from parental control
is associated with a higher risk of binge drinking [57]. None
of remaining variables, depressive and anxiety symptoms,
cigarettes smoking, impulsive traits of personality, playing
sport, and being religious, was statistically associated with
recent binge drinking.

4.2. Strengths and Limitations. The main strength of this
study is based on representative sampling procedures in
natural settings of nightlife scene. Furthermore, any effort to
enhance young people participation has been implemented,

including peer interviewers, use of smartphone, and financial
incentive. This may explain the high response rates. How-
ever, also several limitations need to be acknowledged, first
the cross-sectional design, which prevents from identifying
causal links between binge drinking and related factors.
Moreover, in the quick, 10-minute-questionnaire, a number
of sensitive correlates (e.g., average amount of alcohol use,
exposure to previous traumatic events, family habits with
drinking, and consumption of drugs other than nicotine
and cannabis) had to be excluded, though the literature has
shown relevant correlations with binge drinking [6, 58, 59].
For the same reason, we did not use standardized interviews
to detect mental disorders, and the anxiety and depression
symptoms were checked only with a single item question,
though psychometric properties of this approach are quite
satisfactory [35]. Finally, since our survey was based on
a single urban area of Northern Italy, the results of our
study may not be generalizable to the whole Italian general
population of young adults.

4.3. Conclusions. More than a third of young adults using
alcohol from our sample were recent binge drinkers. This
is slightly higher than rates of other studies from similar
geographical areas [21, 22], representing a potential seri-
ous risk to public health, because of high risk of adverse
consequences [14]. There is the need of developing specific
interventions for primary and secondary prevention, and
public health research should focus on new programs that
may reduce rates of binge drinking or, at least, its adverse
health outcomes [27, 60]. At the same time, prevention
strategies should be linked with changes of general public
attitudes often considering binge drinking as an acceptable
“rite of passage” of adolescents and young adults, with fewer
dangerous health consequences than other illicit substance-
related risky behaviors [3].
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Introduction. The use of unlicensed food and herbal supplements to enhance sexual functions is drastically increasing. This
phenomenon, combined with the availability of these products over the Internet, represents a challenge from a clinical and a
public health perspective. Methods. A comprehensive multilingual assessment of websites, drug fora, and other online resources
was carried out between February and July 2013 with exploratory qualitative searches including 203 websites. Additional searches
were conducted using the Global Public Health Intelligence Network (GPHIN). Once the active constitutes of the products
were identified, a comprehensive literature search was carried out using PsycInfo and PubMed. Results. The most common
sexual enhancement products available on the Internet were identified. Their active ingredients included yohimbine, maca, horny
goat weed and Ginkgo biloba. These four substances were reported with the occurrence of adverse events and the induction
of psychological symptoms, such as mood changes, anxiety, and hallucinations as well as addictive behaviours. Conclusions.
Uncontrolled availability of sexual enhancement products that contain potentially harmful substances is a major public health
concern.The possible impact on population health, particularly among subjects with psychiatric disorders, usually at risk for sexual
dysfunction, may be significant. This new trend needs to be extensively studied and monitored.

1. Introduction

The use of food and herbal supplements to enhance erectile
function as well as sexual arousal and desire has become
increasingly popular in the recent years [1, 2].These products
are advertised on the Internet as “natural” and “safer” alter-
natives to pharmaceutical products, such as gold standard for
treatment of erectile dysfunction and the phosphodiesterase
type 5 (PDE5) inhibitors (e.g., sildenafil, tadalafil, and varde-
nafil). However, they often contain potent active constituents
[3–5], which remain undeclared on the packaging [6, 7].
The effects of the aforementioned products, thus, remain
unknown until reports on harms expose the problem and
accurate clinical evaluation takes place.

Since herbal supplements are plant products, they are
generally perceived and hence marketed as natural and,
therefore, “safe” [8]. However, several case reports of side
effects to herbs and herbal products have been reported
[8, 9], such as on- and off-target effects from biologically
active ingredients, side effects caused by contaminants, and
herb-drug interactions. It is difficult to determine the true
frequency of side effects from herbs and herbal products,
since surveillance systems are much less extensive than those
in place for pharmaceutical drugs. It is estimated that less
than 1% of side effects or adverse events for herbal products
are recorded with the current surveillance systems [10].

Some of the side effects and adverse events due to
ingestion of herbs and herbal products are related to their
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action on central nervous system and can present as mood
alterations, anxiety, mania, depression, hallucinations, and
addictive behaviour; one example of such herbal product is
ephedra, which was banned in the USA in 2004 [11].

However, psychological safety profiles of sexual enhance-
ment products have not been characterised. This review,
therefore, aimed at identifying the sexual enhancement prod-
ucts advertised and sold on the Internet while collecting
information about their characteristics (i.e., brand names,
costs, ingredients, availability, declared advantages, and dis-
advantages). We then focused on four substances, which are
common in these products: yohimbine, maca, horny goat
weed, and Ginkgo biloba, as these were reported to induce
psychological side effects. We also described, less in detail,
other components of sexual enhancer products thatmay have
both somatic and psychological side effects.

2. Methods

A multilingual qualitative assessment of a range of websites,
drug fora, and other online resources (i.e., e-commerce, e-
newsgroups, chat rooms, videos, e-newsletters, and bulletin
boards)was carried out between February 2012 andMay 2013.
Exploratory qualitative searches of 203 websites in English
and Italian took place using brand names through Google
search engine. Of these, 106 were considered to be relevant
for the study and as such were monitored on a regular basis,
that is daily (𝑛 = 21), weekly (𝑛 = 32), or monthly (𝑛 =
53), depending on their relevance.The remaining 97 websites
were considered not to bear any interest for the present
study and thus were no longer monitored. Further specific
searches in the database provided by The Global Public
Health Intelligence Network (GPHIN) also took place. This
is a secure Internet-based early warning system that gathers
preliminary reports of public health significance by mon-
itoring global media sources near “real-time,” 24 hours a
day, 7 days a week basis. GPHIN is operated by the Public
Health Agency of Canada and monitors news sources and
websites across the globe in 9 languages (e.g., English, French,
Farsi, Portuguese, Arabic, Russian, Spanish, and Chinese
simplified/traditional) [12]. While a series of algorithms were
used and adjusted to capture relevant information, analysis
of relevant data since 2003 was also carried out manually by
amultidisciplinary andmultilingual team of analysts. Finally,
once the active constituents of these products were identified,
a comprehensive literature search was carried out using
PsycInfo and Pubmed databases. Permission for the study
was granted by the School of Pharmacy Ethics Committee,
Hatfield, UK (15 December, 2010; PHAEC/10-42).

3. Results

During the website assessment stage where 136 websites
were monitored for 6 months, we have identified 15 sexual
enhancement products advertised and sold on the Internet.
The characteristics of these products are summarized in
Table 1. Yohimbe, ginseng, Ginkgo biloba, maca, horny goat
weed, and L-arginine were claimed to be the most common
ingredients in those products. Among all the substances

identified in these products, we have found psychological
safety concerns for only four: yohimbine, maca, horny goat
weed, and Ginkgo biloba. Biological, pharmacological, and
safety profiles of these four substances are presented below.

3.1. Yohimbine

3.1.1. Source and Preparations. Yohimbine is a natural
tryptamine alkaloid, which can be extracted from the bark
of a variety of plants mostly of African and Asian origin
such as Pausinystalia yohimbe (also known as yohimbe tree)
and the root of Rauvolfia serpentina. Yohimbe bark extract
is traditionally used in Africa as an aphrodisiac: it has to be
underlined, though, that tree bark does contain a large num-
ber of alkaloids, and yohimbine level in this natural source
may be low. Yohimbine concentration has been suggested to
increase in older branches [13]. A 1995 study by Betz et al. on
dietary supplements containing Yohimbe extracts has shown
that the yohimbine content may range from < 0.1 to 489 ppm
comparedwith 7089 ppm in the authenticmaterial, which has
been attributed to the intense dilution of final product [14].
Currently, yohimbine-containing products are advertised on
the Internet not only for treating erectile dysfunction and
enhancing sexual performance, but also as a fast weight-loss
and body-building supplement [15–17]. Brand names include
“The Millennium Male Horse Power Capsule” [18], Syntrax
[15], and Xytomax (see Table 1).

3.1.2. Mechanism of Action. Yohimbine has high affinity to
human alpha-2 adrenoceptors, moderate affinity to alpha-
1 adrenoceptors, and low affinity to some of the serotonin
and dopamine receptors in the central and peripheral ner-
vous systems [19]. Alpha-2 adrenoceptors mediate erection-
inhibiting impulses in the central nervous system. Yohimbine
is generally believed to enhance central sexual impulse by
blocking the alpha-2 adrenoceptors in the locus coeruleus
in the brain [20]. In the periphery, yohimbine has been
suggested to inhibit alpha-1 and alpha-2 adrenoceptors aswell
as enhancing the release of nitric oxide (NO) from cavernosal
endothelial cells [21, 22]. In conclusion, the mechanism of
action of yohimbine in enhancing sexual function is currently
unclear.

3.1.3. Pharmacokinetics. Yohimbine hydrochloride is rapidly
absorbed and the maximum plasma concentration is gener-
ally achieved in less than one hour after oral administration
[23, 24]. The mean bioavailability is low and is subject to
very high variation from one individual to another [25].
The plasma concentration of yohimbine does not appear to
correlate with the dose of the compound administered [26].

3.1.4. Efficacy. Ameta-analysis in 1998 of seven clinical trials
with yohimbine has shown a superiority of the compound
over placebo in treatment of erectile dysfunction [27]. Yohim-
bine has also been reported to be effective in treatment of
orgasmic disorders such as delayed ejaculation [28]. There
have been no clinical studies testing Yohimbe bark.TheClini-
cal Guidelines Panel on Erectile Dysfunction of theAmerican
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Urological Association (AUA) has concluded that the data
available on Yohimbine do not allow it to be recommended
as standard treatment in erectile dysfunction particularly not
in organic aetiology [29]. International Society for Sexual
Medicine (ISSM) Standards Committee has recently stated
“if yohimbine has any potential indications for use in ED
management, it would be among nonorganic ED; apart from
ED, yohimbine has shown a limited efficacy in the treatment of
premature ejaculation” [21].

3.1.5. Safety. The side effects of yohimbine include high
blood pressure, increased heart rate, manic reactions, bron-
chospasm, palpitations, insomnia, anxiety, irritability, shiver-
ing, sweating, nausea, flushing, and headaches which all can
be attributed to its central adrenergic activity [26, 30].

3.1.6. Case Reports Concerning Safety of Yohimbine. Adverse
events mostly due to self-administration of yohimbine have
been reported since 1980s. In 1993, Sandler andAronson have
described the development of progressive renal failure, cuta-
neous eruption, and a lupus-like syndrome in a 42-year-old
Afro-Americanman following yohimbine use [31]. Myers has
reported a case of refractory priapism in a 42-year-old HIV
infected and depressedman who self-administered a product
containing yohimbine to treat his erectile dysfunction and
was subsequently admitted to emergency department with
a 20-hour lasting erection which required insertion of a
proximal corpus cavernosum to spongiosum shunt (Quackles
shunt) [32]. According to California Poison Control System,
238 cases of adverse reactions after yohimbine consump-
tion have been identified within a 7-year period (2000–
2006): most commonly reported adverse events have been
gastrointestinal distress, tachycardia, anxiety, agitation, and
hypertension [33]. US National Institute of Health also warns
consumers about taking yohimbine supplements if they suffer
from schizophrenia, anxiety, depression, or posttraumatic
stress disorder [34]. Additional situation of emergency has
been reported in Ammanwhere the public corporation of the
food and the medicine warned the citizens about the use of
some unlicensed sexual stimulants, such as yohimbine, for
its inclusion of poisonous substance strychnine that caused
convulsions, hallucinations, and heart and kidney failure [35].
More recently, Yohimbine was detected in a product labelled
as OxyELITE Pro and sold online as slimming pills. This
caused the hospitalisation of two female patients aged 34 and
21 inHongKong for acute hepatitis symptoms. As a result, the
Department of Health opened an investigation and appealed
to members of the public not to buy or consume the product
[30].

3.1.7. Psychological Safety. As mentioned above, anxiety and
agitation are among the most common side effects of yohim-
bine or yohimbine-containing products [33]. US National
Institute of Health warns consumers about taking yohimbine
or Yohimbe supplements with some of the antidepressants
and antipsychosis drugs: “People should not combine Yohimbe
with monoamine oxidase (MAO) inhibitors as effects may be
additive. Yohimbe should be usedwith cautionwhen takenwith

medicines for high blood pressure, tricyclic antidepressants, or
phenothiazines (a group of medicines used mostly for mental
health conditions such as schizophrenia). People with kidney
problems and people with psychiatric conditions should not use
Yohimbe” [34]. In 1985, Linden et al. have reported a case
of a 16-year-old girl who experienced an acute dissociative
reaction accompanied by weakness, paraesthesia, incoordi-
nation, anxiety, headache, and chest pain after the ingestion
of an aphrodisiac called “yo-yo,” which has been later iden-
tified as yohimbine [36]. Acute neurotoxic effects related to
the ingestion of yohimbine-containing products have been
reported byGiampreti et al., whohas reported the case of a 37-
year-old bodybuilder presented with malaise, vomiting, loss
of consciousness, and repeated seizures after ingestion of 5 g
of yohimbine during a competition [37].

3.2. Maca

3.2.1. Source and Preparations. Maca (Lepidium meyenii) is
a Peruvian plant, which belongs to the Brassicaceae family.
It grows in central Andes at more than 4000m altitude; it
is constituted of a flat overground portion and underground
hypocotyl and roots. Hypocotyl colour allows the distinction
of three different varieties: white, yellow, and black maca.
Naturally dried hypocotyls have been used for centuries by
native Andean populations as aphrodisiac, energizer, and
enhancers of fertility and sexual function [38]. With the
advent of Internet, maca has become a common ingredient
of sexual enhancer products available worldwide.

3.2.2. Active Ingredients and Mechanism of Action. Maca
extracts have been shown to contain benzyl glucosino-
lates and polyphenols, (1R,3S)-1-methyl-1,2,3,4-tetrahydro-𝛽-
carboline-3-carboxylic acid (MTCA), and p-methoxybenzyl
isothiocyanate amongmany other chemicals [39].Themech-
anism of action of maca in altering sexual behaviour is
unknown.

3.2.3. Pharmacokinetics. No information could be found
related to the pharmacokinetics properties of Maca.

3.2.4. Efficacy. Zheng et al. reported increased sexual
behaviour in male rats and mice and decreased latency to
erection in testes-removed rats following oral administration
of lipid extracts ofmaca roots [40]. Cicero et al. demonstrated
that sexual behavioural activity as well as locomotor activity
was increased in rats treated with pulverised maca root orally
[41]. In a further study, the same group has demonstrated
that the hexanic extract of maca had more effect on sexual
behaviour of rats than the methanolic and chloroformic
extracts [42]. Lentz et al. measured ejaculatory andmounting
behaviour and postejaculatory intervals in rats treated with
maca orally for 30 days. They found that maca had only a
small effect on sexual behaviour and locomotor activity but
no effect on anxiety [43].

The studies with maca on human subjects were reviewed
in 2010 [44]. Four randomised clinical trials met the authors’
inclusion criteria: two trials suggested a significant positive
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Table 2: Subjective reports of forums’ users about sexual enhancers side effects.

Gingko
biloba

(i) Head rush
(ii) Anxiety
(iii) Feeling of blood flowing through skin/feeling blood warming
(iv) Tinnitus
http://www.drugs-forum.com/forum/showthread.php?t=77902
(i) Increased heart rate
(ii) Dizziness
(iii) Chest pain
(iv) Phosphenes
http://forum.lef.org/default.aspx?f=35&m=16405

Anxiety and nausea (Ginkgo tea consumption while assuming clomipramine)
http://www.socialanxietysupport.com/forum/f11/ginkgo-biloba-197737/

Maca

(i) Altered menstrual cycle (length modifications, anovulatory cycles)
(ii) Painful intestinal cramps
(iii) Severe gastritis
(iv) Increased blood pressure
(v) Moodiness
http://archive.tcoyf.com/forums/t/119232.aspx
(i) Increased heart rate
(ii) Insomnia
(iii) Depression/anxiety
(iv) Worse premenstrual syndrome symptoms
(v) Acne breakout
http://www.highonhealth.org/what-nobody-tells-you-about-maca-root-powder-dangers-and-side-effects/

Mood swings
http://babyandbump.momtastic.com/pregnancy-tests/419834-gallery-o-tests-1075.html#post9282851

Horny
goat weed

(i) Fever
(ii) Increased heart rate
(iii) Aggressiveness
(iv) Irritability
http://www.muscleandstrength.com/supplements/ingredients/horny-goat-weed.html#5

effect of maca on sexual dysfunction or sexual desire in
healthy postmenopausal women [45] or healthy adult men
[46], while the other trial failed to show any effects on
healthy cyclists [47]. A further trial assessed the effects
of maca in patients with erectile dysfunction using the
International Index of Erectile Function Questionnaire and
showed significant effects [48]. Lee et al. have reviewed the
literature to determine maca’s possible effects on menopausal
symptoms and confirmed the inadequacy of the present
data to clearly state efficacy and safety [49]. An overview
of systematic reviews on various complementary medicine
products for sexual dysfunction in elderly patients has found
that the evidence for maca was insufficient [50].

3.2.5. Safety. Piacente et al. (2002) have shown the
existence of 1R,3S-1-methyl-1,2,3,4-tetrahydro-𝛽-carboline-
3-carboxylic acid (MTCA) in the extracts of maca. MTCA
has been suggested to be an inhibitor of the monoamine
oxidase (MAO) enzyme and is a comutagenic or a precursor
to mutagenic compounds [51]. Because of these potential
mutagenic properties of MTCA, the French Agency for
Sanitary Security warned consumers of powdered maca root
about possible health risks from its ingestion [52]. These
findings have been disputed by others based on the

assumption that MTCA is deactivated during the boiling
process of the maca roots [53]. MTCA-like compounds
have also been suggested to be associated with craving
behaviour, which is common in addictions [51]. Side effects
subjectively reported by fora users were altered menstrual
cycles, moodiness, cramps, gastritis, and insomnia (see
Table 2).

3.3. Horny Goat Weed

3.3.1. Source and Preparations. Epimedium is a genus of plants
of the Berberidaceae family, including more than 50 species.
Among themost frequently used in sexual enhancer products
are Epimedium grandiflorum and Epimedium sagittatum.
Epimedium grandiflorum is commonly known as horny goat
weed named after the legendary discovery of its aphrodisiac
properties, attributed to a Chinese goat herder who noticed
an increased sexual activity in his herd after they ate the
plant’s leaves [54], and sold onlinewith various names includ-
ingViaXtreme, which also contains undeclared sildenafil [17].

3.3.2. Active Ingredients and Mechanism of Action. The active
ingredient of horny goat weed has been suggested to be
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icariin, a flavonol glycoside [55]. Icariin and its derivatives
have been suggested to increase NO synthesis in the penis
[56], inhibit PDE5 in cavernosal smoothmuscle [57–59], have
positive neurotrophic effect on nitrergic nerves [56], enhance
smooth muscle proliferation [60], and decrease advanced
glycation endproduct formation [60] andmimic endogenous
androgens [61]. Icariin has also been suggested to have anti-
inflammatory, antiosteoporotic, and neuroprotective proper-
ties [62–64].

3.3.3. Pharmacokinetics. Icariin has been shown to have low
oral bioavailability, poor absorption, and short plasma half-
life [65]. Because of these unfavourable pharmacokinetics
profiles, liposome encapsulated formulations of icariin are
being developed [66].

3.3.4. Efficacy. Although icariin has been shown to be effi-
cacious in treatment of erectile dysfunction in aged [67],
diabetic [68], and castrated [69] animal models, it has not
been tested in any randomised clinical trial.

3.3.5. Safety. No long-term toxicity study has been conducted
using horny goat weed (or icariin) in any animal species.
Partin and Pushkin have presented a case of a 66-year-old
man with a history of cardiovascular disease who, after two
weeks of consumption of herbal sexual enhancer containing
horny goat weed, was admitted to hospital with a new-
onset tachyarrhythmia and hypomanic symptoms (sexual
and verbal inappropriate behaviour, irritable mood, and
hyperverbal speech). The patient needed to undergo an
electric cardioversion and to be treated with a therapy based
on olanzapine and lorazepam [70]. Metz et al. reported a case
of a painful vasculitic rash in a 77-year-old man, who had
started a treatment with Ginkgo biloba and horny goat weed
tablets four days before. The man improved after three days
as an inpatient, with the suspension of the herbal supplement
[71].

3.3.6. Psychological Safety. As mentioned above, one case
has been reported with hypomanic symptoms combined
with tachyarrhythmia [70]. During the online monitoring
of discussion fora, several cases of aggressive behaviour and
irritability were noted (see Table 2).

3.4. Ginkgo biloba

3.4.1. Source and Preparations. Ginkgo biloba is a living fossil
tree, belonging to Ginkgoaceae family. Typically grown in
China, Ginkgo plants are tall, normally reaching 20–35m of
height, with fan-shaped leaves. The extracts obtained from
Ginkgo leaves contain flavonoid glycosides (e.g., myricetin
and quercetin) and terpenoids (e.g., ginkgolides and bilob-
alides) and have been used for centuries in traditional
Chinese medicine, particularly for memory enhancement
and blood flow improvement.

3.4.2. Active Ingredients and Mechanism of Action. The most
commonly used Ginkgo biloba extract is EGb761, which

contains flavonoid glycosides, mainly composed of kaemp-
ferol, quercetin glucorhamnoside esters, and terpenes of
ginkgolides and bilobalides. These ingredients have been
suggested to have the ability to inhibit MAO enzyme and
uptake of certain neurotransmitters such as noradrenaline
and serotonin in the central nervous system [72]. A recent
meta-analysis of 28 clinical studies with Ginkgo has found no
significant effect on cognitive function [73]. Ginkgo extracts
have been suggested to improve sexual function by improving
the blood flow to the brain as well as to the genital organs.
These extracts have also been suggested to increase NO
bioavailability, which may have positive impact on sexual
function [74].

3.4.3. Pharmacokinetics. Extracts of Ginkgo are a mixture
of substances with a wide variety of physical and chemical
properties and activities. A recent review on the pharma-
cokinetic properties of these substances concluded that the
available pharmacokinetic data are rare and more studies
need to be conducted [75]. It is generally accepted that
Ginkgo extract is well absorbed in humans, rats, and rabbits
after oral administration [75].

3.4.4. Efficacy. Ginkgo extracts have been tested as a treat-
ment for antidepressant-induced sexual dysfunction, which
is a common side effect in depressive disorder therapy,
especially when using selective serotonin reuptake inhibitors
(SSRIs). Despite the initial positive effect on sexual function
based on various case reports [76], two randomised placebo
controlled trials have found no significant benefit on sexual
function with Ginkgo extracts [77, 78]. Although Ginkgo
extracts have been suggested for the treatment of female sex-
ual arousal disorders [79], no placebo controlled randomised
trial has been reported.

3.4.5. Safety. A recent long-term study by National Tox-
icology Program has demonstrated that oral administra-
tion of Ginkgo extract caused cancer of thyroid gland and
liver, atrophy of the olfactory epithelium, nephropathy, and
mononuclear cell leukaemia in rats and mice [80]. One of
the major ingredients, quercetin, is a known mutagen [81].
In reviews of the efficacy and safety of Ginkgo extracts in
human subjects, no serious side effects were reported in
clinical trials and side effects were similar to those seen in
the placebo groups [82]. Ginkgo extract has been suggested
to affect platelet aggregation, whichmay not only be useful in
prevention of pathological events as thrombosis, butmay also
cause spontaneous bleeding in healthy individuals or patients
treated with anticoagulants such as warfarin and aspirin [83].
There have been case reports of subdural hematoma or cere-
bral haemorrhage with headache, confusion, blurred vision,
nausea, and vomiting afterGinkgo administration [84]. Some
Ginkgo extracts may contain 4-O-methylpyridoxine, which
is a neurotoxin also known as “ginkgotoxin.” Ginkgotoxin
poisoning is characterised by epileptic convulsions, vomiting,
unconsciousness, and irritability, which may be fatal if not
promptly treated [85].
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3.4.6. Psychological Safety. Ginkgo may interact with other
medications particularly those acting on the central ner-
vous system. It may decrease (alprazolam, citalopram, and
diazepam) or increase (clozapine, methadone, olanzapine,
and fluvoxamine) effects and side effects of such drugs; it may
also induce hypomanic symptoms when taken together with
St. John’s wort, fluoxetine, and melatonin [86]. Anxiety was
the most common psychological effect reported by Ginkgo
users at Internet discussion fora (see Table 2).

3.5. Other Substances. Velvet antler has been used in tradi-
tional Chinese medicine for centuries, mainly as an ener-
gizer and to treat joint pain, cardiovascular diseases, and
impotence. The name refers to the velvety skin covering
growing antlers of male elk, deer, and moose, which can be
removed with no harm for the animal. In western countries,
elks and deer are anesthetized with xylazine or lidocaine
before having velvet removed; this practice had determined
an ethical controversy among veterinarians, to find balance
between animal welfare and food safety (not being known
drugs’ withdrawal time for velvet) [87]. The most relevant
issue currently identified for elk or deer velvet antler con-
sumption is related to an infectious neurodegenerative prion
disease known as chronic wasting disease (CWS). The core
symptoms of this encephalopathy are notable weight loss and
behavioural abnormalities (e.g., progressive hyperexcitabil-
ity) [88]. Though currently interspecies transmission has not
been yet demonstrated, the presence of CWSprions in animal
muscle, fat, glands, and antler velvet may expose humans to
infection by handling or consumption of diseased cervids
products [89, 90]. No psychoactive properties have been yet
demonstrated for velvet antler.

Turnera diffusa, also known as “damiana,” is a small shrub
common in Mexico, Central and South America, and the
Caribbean. Turnera diffusa leaf is traditionally thought to be
stimulant, aphrodisiac, tonic, diuretic, laxative, and useful to
treat menstrual and pregnancy disorders [91]. Aphrodisiac
and psychoactive properties have been ascribed for centuries
to damiana. Its leaves are usually boiled to make an infusion
with the aim of intensifying sexual sensations; moreover,
when smoked, damiana leaves may produce similar effects
to marijuana [92]. It has recently been found in products
advertised on the Internet to increase sensuality, especially
among women [16], as legal and safer alternative to Cannabis
and sold as “mystical incenses” [93, 94]. These also often
contain synthetic cannabinoids such as JWH-18, JWH-73,
and HU210 that may cause severe intoxication and death
[95, 96].

Nymphaea caerulea is a lotus flower belonging to
Nymphaeaceae family. It is also known as “Blue Water Lily”
or “Egyptian Lotus” and it is sold as a powder named “Blue
Lotus.” The flower has been used by ancient Egyptians not
only to enhance sex drive and to improve sexual performance,
but also to stimulate blood flow and as an antiageing treat-
ment. It has also recreational potential when added to wine
or smoked, due to its psychoactive properties [97].The flower
may indeed induce both narcotic and euphoric effects and,
if taken in large amounts, may cause slightly hallucinogenic
symptoms [98].

Ptychopetalum olacoides (Muira puama), also called
“potency wood,” grows primarily in Brazil. Popular belief
claims that it can improve sexual function especially in old
men [7]. This herb may be found in plant markets or in
herbal formulations, usually sold to increase physical, mental,
and/or sexual performance. Few clinical studies have so far
examined the prosexual effects of Muira puama. Waynberg
reported in 1994 that 60% of men with low libido have
reported increased sexual desire and 50% of men with poor
erection have reported improved erectile function following
Muira puama administration [99]. Another study has shown
that Muira puama improved sexual desire, sexual fantasies,
and the ability to achieve orgasm in 65% of womenwith prior
sexual dysfunction [100].

3.5.1. Synthetic Substances. Among synthetic substances used
as sexual enhancers, well-known examples include MDPV
(methylenedioxypyrovalerone), known as “Ivory Wave,” 2C-
B, and mephedrone (4-methylmethcathinone), also called
with the nickname of “Miaow Miaow.” The aforementioned
substances have stimulating and aphrodisiac properties sim-
ilar to amphetamines and MDMA (“Ecstasy”). Because of
their partially synthetic and partially natural composition,
some sexual enhancer substances are defined ”mixed.” Lust
is a stimulant made up of Sida cordifolia extract. This
plant contains L-ephedrine, which is a natural amphetamine
acting on both central and peripheral nervous systems. The
effects of L-ephedrine are mainly linked to an expansion of
sexual perception [101]. Another component of Lust is saw
palmetto (Serenoa repens, Serenoa serrulata), another natural
aphrodisiac; the plant’s berries are used to increase muscular
power and libido. The last Lust component is L-arginine, an
amino acid believed to have positive effects on impotence and
infertility [102].

4. Discussion and Conclusions

The exponential increase in the use of unlicensed sexual
enhancing products, often characterized by the undeclared
presence of psychoactive agents, represents a serious chal-
lenge both from clinical and public health point of view,
despite their large and uncontrolled distribution on the
Internet, including e-commerce websites (Ebay, Amazon).
It has been estimated that approximately six million men
in the EU purchase these products from the Internet [103].
Possible reasons behind such a risky behaviour include (a)
the embarrassment to speak with a doctor, (b) the thought
that buying them online would be the fastest and cheapest
way to solve the problem, (c) curiosity, (d) peer-pressure,
and (e) the increase of sexual confidence and performance
[5].

In a performance-based society, the e-commerce of food
and herbal supplements sold for sexual enhancing purposes
is becoming a highly profitable market as a result of low-
cost manufacturing capacity in countries such as China and
India as well as the globalization of free trade and the Internet
as a platform for rapid distribution [94, 103, 104]. In this
context, unscrupulous manufacturers/retailers are exploiting
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the common belief that “natural” products are healthier
alternatives to pharmaceutical treatments and infiltrate unde-
clared harmful psychoactive substances in their products
[5]. This represents a growing public health threat, which is
putting the population at risk.The frequent occurrence of side
effects and the potential induction of symptoms of psychiatric
interest, such as mood elevation, anxiety, hallucinations, and
other psychotic symptoms, are issues that need to be clarified
and constantly monitored at the international level [105, 106].
The possible impact on subjects with psychiatric disorders,
usually at risk for sexual disjunctions and therefore possible
consumers, may be devastating.

Sexual function is closely related to the function of the
central nervous system; it is therefore not surprising that
psychological and psychiatric disorders are closely associated
with sexual dysfunction [107]. For example, depression can
be a cause or result of erectile dysfunction. Some of the
antidepressants can also cause sexual dysfunction. It is there-
fore essential that patients with sexual dysfunction either
of psychogenic or organic aetiology should avoid taking
such herbal products which may have adverse effects on
their mental state. Similarly, patients taking centrally acting
medications such as antidepressants or antipsychotics should
avoid using such products which may cause unwanted herb-
drug interactions and hence side effects, one of whichmay be
sexual dysfunction.

In addition, there is still a distinct paucity of evidence-
based and up-to-date information available for medical
professionals on the effects and risks associated with the
consumption of these products. In this sense, the use of
unstructured, free, and near real-time sources of information
such as Internet news and online reports is essential to
rapidly acquire and share knowledge and understanding of
the rapidly changing drug market and be better prepared to
face this new challenge globally.

A limitation of this study was that only publicly available
websites and similar sources were monitored. In order to
improve the coverage of the study, not only the websites
but also more private ways of communication (including
newsgroups, chat rooms, mailing lists, social networking, e-
newsletters, bulletin boards, and videos) were monitored.
Because some of the discussion fora have restricted access
to non-registered members, a comprehensive quantitative
analysis could not always be fully performed. A further
limitation may be that the present findings do rely mostly on
what is reported by users. We did not have any possibility to
ascertain whether the substance the online alleged drug users
were taking was only a sexual stimulant or a combination of
various products.

Considering the fact that only less than 1% of the side
effects are reported for herbal products, it is concerning to
find the variety of psychological symptoms disclosed by the
users in online discussion fora, which may only be a fraction
of the tip of an iceberg. In conclusion, the four substances,
yohimbine, maca, horny goat weed, and Ginkgo biloba,
commonly found in sexual enhancement products carry
potential safety risks particularly in psychological context.
The users, physicians, and regulators should be aware of these
risks.
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A. Garćıa-Sacristán, “Prejunctional 𝛼2-adrenoceptors inhibit
nitrergic neurotransmission in horse penile resistance arteries,”
Journal of Urology, vol. 157, no. 6, pp. 2356–2360, 1997.

[23] J. A. Owen, S. L. Nakatsu, J. Fenemore, M. Condra, D. H. C.
Surridge, and A.Morales, “The pharmacokinetics of yohimbine
in man,” European Journal of Clinical Pharmacology, vol. 32, no.
6, pp. 577–582, 1987.

[24] S. W. Tam, M. Worcel, and M. Wyllie, “Yohimbine: a clinical
review,” Pharmacology and Therapeutics, vol. 91, no. 3, pp. 215–
243, 2001.

[25] S. K. Guthrie, M. Hariharan, and L. J. Grunhaus, “Yohimbine
bioavailability in humans,” European Journal of Clinical Phar-
macology, vol. 39, no. 4, pp. 409–411, 1990.

[26] Federal Institute for Risk Assessment, 2013, http://ec.europa.eu/
food/food/labellingnutrition/vitamins/sa yohimbe en.pdf.

[27] E. Ernst and M. H. Pittler, “Yohimbine for erectile dysfunction:
a systematic review and meta-analysis of randomized clinical
trials,” Journal of Urology, vol. 159, no. 2, pp. 433–436, 1998.

[28] A. A. Adeniyi, G. S. Brindley, J. P. Pryor, and D. J. Ralph,
“Yohimbine in the treatment of orgasmic dysfunction,” Asian
Journal of Andrology, vol. 9, no. 3, pp. 403–407, 2007.

[29] D. K. Montague, J. P. Jarow, G. A. Broderick et al., “Chapter 1:
the management of erectile dysfunction: an AUA update,” The
Journal of Urology, vol. 174, no. 1, pp. 230–239, 2005.

[30] GPHIN, Public urged not to buy or use slimming products
with undeclared and banned drug ingredients, communication
posted on 2013/06/05 from Hong Kong Government, 2013.

[31] B. Sandler and P. Aronson, “Yohimbine-induced cutaneous
drug eruption, progressive renal failure, and lupus-like syn-
drome,” Urology, vol. 41, no. 4, pp. 343–345, 1993.

[32] A. Myers and F. Barrueto Jr., “Refractory priapism associated
with ingestion of yohimbe extract,” Journal of Medical Toxicol-
ogy, vol. 5, no. 4, pp. 223–225, 2009.

[33] T.Kearney,N. Tu, andC.Haller, “Adverse drug events associated
with yohimbine-containing products: a retrospective review of
the California poison control system reported cases,” Annals of
Pharmacotherapy, vol. 44, no. 6, pp. 1022–1029, 2010.

[34] “National Center for Complementary and Alternative Med-
icine. Herbs at a glance: Yohimbe. [Internet],” 2007, http://
nccam.nih.gov/health/yohimbe.

[35] GPHIN, Warning on of the use of sexual stimulants that
contains a poisonous substance, communication posted on
2008/07/29 from Jordan (in Arabic), 2008.

[36] C.H. Linden,W. P. Vellman, and B. Rumack, “Yohimbine: a new
street drug,” Annals of Emergency Medicine, vol. 14, no. 10, pp.
1002–1004, 1985.

[37] A. Giampreti, D. Lonati, C. Locatelli, L. Rocchi, and M. T.
Campailla, “Acute neurotoxicity after yohimbine ingestion by
a body builder,” Clinical Toxicology, vol. 47, no. 8, pp. 827–829,
2009.

[38] G. F. Gonzales, “Ethnobiology and ethnopharmacology of
Lepidiummeyenii (Maca), a plant from the peruvian highlands,”
Evidence-Based Complementary and Alternative Medicine, vol.
2012, Article ID 193496, 10 pages, 2012.

[39] C. Clément, D. A. Diazgrados, B. Avula et al., “Influence of
colour type and previous cultivation on secondary metabolites
in hypocotyls and leaves of maca (Lepidium meyeniiWalpers),”
Journal of the Science of Food and Agriculture, vol. 90, no. 5, pp.
861–869, 2010.

[40] B. L. Zheng, K. He, C. H. Kim et al., “Effect of a lipidic extract
from Lepidium meyenii on sexual behavior in mice and rats,”
Urology, vol. 55, no. 4, pp. 598–602, 2000.

[41] A. F. G. Cicero, E. Bandieri, and R. Arletti, “Lepidium meyenii
Walp. improves sexual behaviour in male rats independently
from its action on spontaneous locomotor activity,” Journal of
Ethnopharmacology, vol. 75, no. 2-3, pp. 225–229, 2001.

[42] A. F. G. Cicero, S. Piacente, A. Plaza, E. Sala, R. Arletti,
and C. Pizza, “Hexanic Maca extract improves rat sexual per-
formance more effectively than methanolic and chloroformic
Maca extracts,” Andrologia, vol. 34, no. 3, pp. 177–179, 2002.

[43] A. Lentz, K. Gravitt, C. C. Carson, L. Marson, and F. Giuliano,
“Acute and chronic dosing of Lepidiummeyenii (Maca) onmale
rat sexual behavior,” Journal of Sexual Medicine, vol. 4, no. 2, pp.
332–340, 2007.

[44] B.-C. Shin, M. S. Lee, E. J. Yang, H.-S. Lim, and E. Ernst, “Maca
(L.meyenii) for improving sexual function: a systematic review,”
BMC Complementary and Alternative Medicine, vol. 10, article
44, 2010.

[45] N. A. Brooks, G. Wilcox, K. Z. Walker, J. F. Ashton, M.
B. Cox, and L. Stojanovska, “Beneficial effects of Lepidium
meyenii (Maca) on psychological symptoms and measures of
sexual dysfunction in postmenopausal women are not related
to estrogen or androgen content,”Menopause, vol. 15, no. 6, pp.
1157–1162, 2008.
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N. Ferreirós, ““Spice” and other herbal blends: harmless incense
or cannabinoid designer drugs?” Journal of Mass Spectrometry,
vol. 44, no. 5, pp. 832–837, 2009.

[97] C. R. Ossian, “The Most Beautiful of Flowers (review of Water
Lilies and Lotuses in ancient Egypt),” KMTMagazine, vol. 1, pp.
48–59, 1999.

[98] W. A. Emboden, “Transcultural use of narcotic water lilies in
ancient Egyptian and Maya drug ritual,” Journal of Ethnophar-
macology, vol. 3, no. 1, pp. 39–83, 1981.

[99] J. Waynberg, “Yohimbine vs. muira puama in the treatment of
sexual dysfunction,”The American Journal of Natural Medicine,
vol. 1, pp. 8–9, 1994.

[100] J. Waynberg and S. Brewer, “Effects of Herbal vX on libido and
sexual activity in premenopausal and postmenopausal women,”
Advances in Therapy, vol. 17, no. 5, pp. 255–262, 2000.

[101] C. M. Meston and J. R. Heiman, “Ephedrine-activated physio-
logical sexual arousal in women,”Archives of General Psychiatry,
vol. 55, no. 7, pp. 652–656, 1998.

[102] M. Scibona, P. Meschini, S. Capparelli, C. Pecori, P. Rossi, and
G. F.Menchini Fabris, “L-arginine andmale infertility,”Minerva
Urologica e Nefrologica, vol. 46, no. 4, pp. 251–253, 1994.

[103] “European monitoring centre for drugs and drug addictions,”
Annual Report on the State of the Drugs Problem in Europe,
Lisbon, Portugal, 2012.

[104] GPHIN, Health food is contained forbidding medicine chang-
ing a name sell again and again, communication posted on
2010/07/28 from Taiwan, 2010.

[105] GPHIN, Nationwide Track and Trace System Urgently Needed,
communication posted on 2013/07/01 from United States, 2013.

[106] F. Schifano, P. Deluca, L. Agosti, G. Martinotti, J. M. Corkery,
B. Alex et al., “Psychonaut 2002 Research Group. New trends in
the cyber and street market of recreational drugs? The case of
2C-T-7 (“BlueMystic”),” Journal of Psychopharmacology, vol. 19,
no. 6, pp. 675–679, 2005.
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Viale Regina Elena 299, 00161 Rome, Italy
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Interest is rising for animal modeling of pathological gambling. Using the operant probabilistic-delivery task (PDT), gambling
proneness can be evaluated in laboratory animals. Drawing a comparison with rats, this study evaluated the common marmoset
(Callithrix jacchus) using a PDT. By nose- or hand-poking, subjects learnt to prefer a large (LLL, 5-6 pellets) over a small (SS, 1-2
pellets) reward and, subsequently, the probability of occurrence of large-reward delivery was decreased progressively to very low
levels (from 100% to 17% and 14%). As probability decreased, subjects showed a great versus little shift in preference from LLL
to SS reinforcer. Hence, two distinct subpopulations (“non-gambler” versus “gambler”) were differentiated within each species.
A proof of the model validity comes from marmosets’ reaction to reward-delivery omission. Namely, depending on individual
temperament (“gambler” versus “non-gambler”), they showed either persistence (i.e., inadequate pokes towards LLL) or restlessness
(i.e., inadequate pokes towards SS), respectively. In conclusion, the marmoset could be a suitable model for preclinical gambling
studies. Implementation of the PDT to species other than rats may be relevant for determining its external validity/generalizability
and improving its face/construct validity.

1. Introduction

The emerging field of neuroeconomics is focused—by inter-
disciplinary approaches [1, 2]—on the ability of animals,
including humans, to process multiple alternatives and to
choose an optimal course of action. One of the major
research areas in neuroeconomics is decision-making under
risk and/or uncertainty (e.g., [3]). To know whether subjects
will tend to seek or avoid risk under various circumstances
(e.g., [4–7]) is mostly relevant for a number of economic
activities, such as investment, speculation, and gambling (e.g.,
[8–10]).

Betting money represents a recreational activity for the
majority of people, but it may become a serious, clini-
cally relevant, behavioural disorder for others (DSM-IV-
TR and DSM-V, [11–13]). Pathological gambling, which

affects up to 5.3% of adult humans in western soci-
eties [14], is rapidly emerging as both a social and a
health concern [15, 16]. Interest is therefore rising for
animal modeling of gambling proneness. Indeed, evidence
obtained on nonhuman subjects can inform the research on
human pathological gambling in several ways (for a review,
see [17]).

There has been increasing interest in the common mar-
moset (Callithrix jacchus, a species of New World monkeys)
as a model for experiments in neuroscience. They have been
used in different areas of biomedicine, including neurobiol-
ogy [18, 19], toxicology [20, 21], and immunology [22, 23]
and for the study of neurodegenerative disorders [24–28]. To
our knowledge, there is only one study evaluating decision-
making under uncertainty in common marmosets [10]. The
task employed by these authors involved the choice between
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two bowls (containing constant or risky reward): caps of
different colors were indication of a nonrisky or risky choice.
Similar settings, employing bowls and colored caps, were
used formost of the experiments in nonhuman primates [29].
Very little is known about the possibility to run these prob-
abilistic reward tasks, in nonhuman primates, by means of
automated, operant panels.The present study aims at evaluat-
ing the potential of marmosets tested bymeans of automated,
operant panels as an animal model for human (pathological)
gambling.

Gambling proneness can be evaluated in laboratory set-
tings using the probabilistic-delivery task (PDT), an operant
protocol classically performed in rats [30–38]. The PDT is
based on the choice between a “Small & Sure” (SS) and
a “Large & Luck-Linked” (LLL) reward [39, 40]. After a
basal preference for LLL is established, the probability that
large-reward delivery actually occurs decreases progressively
to very low levels. Thus, to maximize the payoff, subjects
should be flexible enough to abandon their large-reward
preference, previously developed. Since optimal performance
is expressed by a choice-shift towards a small reward,
this entails a self-control effort in order to overcome the
“innate drive” that justifies LLL attractiveness [35–37]. By
contrast, a sustained preference for a large but extremely
rarefied reward denotes temptation to gamble. The unre-
warded visits to the poking holes, expressed during the
postchoice timeout interval, can also be measured. Such
inadequate responding can be considered an index of frus-
tration (i.e., restlessness or persistence; see Methods) due
to the punishment (consisting in reward-delivery omission).
An experimental apparatus, originally developed for rodents
[41], has been recently adapted to the common marmoset
[42]. In such a recent experiment, we showed that impulsive
behaviour can be reliably modeled in a delayed-reward
setting.

A landmark in the PDT protocol is the “indifferent”
point, that is, the specific level of uncertainty at which the
animals can choose either option freely with no effect on
the overall economic convenience [34]. As an example, if the
ratio between large and small reward size was 3- to 5-fold
(as in the present study), then the indifferent point (at which
either choice was mathematically identical in terms of total
foraging) ranged from 𝑝 = 33% to 𝑝 = 20%. This situation is
depicted in Figure 1. We initially imposed a range of 𝑃 values
before the indifferent point (i.e., 100%, 50%) when LLL was
always the optimal choice. Rats were then tested far beyond
the indifferent point (i.e., 17%, 14%) when LLL became a
suboptimal option and the economic benefit is attained
unequivocally by choosing repeatedly the small-reward
option.

This study aims (i) to evaluate marmosets as possible
model for gambling proneness, using the PDT and drawing
a comparison with rats, and (ii) to investigate interindividual
differences as an approach to study the psychobiological
bases and evolutionary roots of human gambling behaviour.
Besides, the implementation of the PDT to species other
than rats may be relevant for determining its external
validity/generalizability and for improving its face/construct
validity.

2. Materials and Methods

2.1. Ethical Note. All experimental procedures were approved
by Institutional Animal Survey Board on behalf of the Italian
Ministry of Health (licence to GL for rats and to AV for
marmosets). Procedures were in close agreement with the
European Communities Council Directive (86/609/EEC) as
well as with Italian law (Italian Legislative Decree 116/92).
As for marmosets, they were housed and cared for following
the guidelines of both the Italian Association of Primatology
and the International Primatological Society. All efforts were
made to minimize animal suffering, to reduce the number of
animals used, and to utilize alternatives to in-vivo techniques,
if available.

2.2. Subjects and Housing

2.2.1. Rats. Twelve adult (mean bodyweight 381.3 ± 9.5 g)
Wistar male rats (Charles River, Italy) were housed in pairs
inside Makrolon-type III cages with sawdust bedding, kept
in an air-conditioned room (temperature 21 ± 1∘C, relative
humidity 60 ± 10%), on a 12 h reversed light-dark cycle (lights
off at 7.00 a.m.). Water was available ad libitum, whereas food
(Altromin-R, A. Rieper S.p.A., Vandoies, Italy) was available
ad libitum until the start of the experimental protocol. Food
restriction, imposed by the experimenter through a limited
quantity of extra-food given at the end of each experimental
session, was applied to increase the animal’s motivation to
work for food delivery (see below for details).

2.2.2. Marmosets. Fifteen adult male and female common
marmosets were involved in the present study. Each of the
five family groups was housed in a home-cage measuring
80 × 130 × 220 cm. The floors of the cages were covered
in wood shavings and each cage contained various forms
of enrichment (including wooden branches, mobile objects,
platforms, a wooden nest box, and other items) which were
periodically changed. All families had auditory, olfactory, and
partial visual contact with each other. One family at a time
(on a daily rotation basis) was given access via tunnels to
two other cages (experimental cages) of the same size as the
home-cages, in an adjacent room. All rooms had a controlled
temperature of 22 ± 1∘C, a humidity of 50 ± 5%, and a 12-h
light-dark cycle, with lights on at 6.00 a.m., which included
exposure to UV-B lights. The diet consisted of specific
commercial pellets for marmosets (Mucedola Ltd., Lecco,
Italy), plus a portion of various fruits and vegetables. The
monkeys were usually fed on a daily basis at approximately
9.00 a.m. whilst water and pellets were available ad libitum.

2.3. Apparatus

2.3.1. Rats. Computer-controlled operant chambers, made
of aluminium and Plexiglas with grid floor (Coulbourn
Instruments, Allentown, PA, USA), were placed in an exper-
imental room, adjacent to the animal room. The oper-
ant chambers were provided (on a same wall) with two
nose-poking holes, two chamber lights (placed over each
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Figure 1: Schematic representation of the “indifferent” points. Arrows represent nose-poking tested under the PDT protocol: nose-poking
in “Small & Sure” (SS) hole resulted in the certain delivery of 1-2 pellets, whereas nose-poking in “Large & Luck-Linked” (LLL) hole resulted
in the delivery (or not) of 5-6 pellets, according to the level of probability “𝑝,” which was decreased progressively over days. Thus, if the ratio
between large and small reward size was 5-fold (upper part of the scheme), then the indifferent point was at 𝑝 = 20%. By contrast, if the ratio
between large and small reward size was 3-fold (lower part of the scheme), then the indifferent point was at 𝑝 = 33%. TO: timeout.

nose-poking hole), two feeder devices, and two food-
magazines (each with a magazine light, signalling the length
of the timeout, TO) where precision pellets (45mg, F06555,
Bio-Serv, Frenchtown,NJ,USA)were delivered.Nose-poking
in either hole was detected by a photocell and was recorded
by a computer (with custom-made software), which also
controlled food delivery.

2.3.2. Marmosets. Two computer-controlled operant panels
(45 × 30 × 15 cm; “HOPs”, PRS Italia, Rome, Italy; [42])
were placed in each of the two experimental cages on a
plywood platform (30 × 50 cm). The panels were provided
with two hand-poking holes (one on each side), two purple
hole lights above them, a single white house-light placed
in the top middle of the panel, a feeder device, and two
food-magazines (next to each hole with magazine lights)
where precision pellets (45mg, banana flavor, F0059, Bio-
Serv, Frenchtown, NJ, USA) were delivered. The panels
were connected through an interface to a computer, where

software (“Sk020”, PRS Italia, Roma, Italy; [42]) controlled
and recorded all events. Hand-poking in either hole resulted
in the differential delivery of pellets in the corresponding
food-magazine (see below for details).

2.4. Experimental Procedure

2.4.1. Rats. After four weeks of habituation to the housing
conditions and handling by the experimenters, rats were
tested in the probabilistic-delivery (PD) task for gambling
proneness, in the middle of the dark phase of their light-dark
cycle (between 11.00 and 15.00 a.m.). Four chambers were
used; each rat was tested daily in the same chamber at the
same hour, five days a week. The total number of completed
trials and the intertrial interval were not fixed, since rats were
free to express nose-poking for food at their own, individually
variable rate during the 25 min session.

After each daily session, rats were returned to their
home-cage, where they were given an appropriate amount of



4 BioMed Research International

standard food (approximately 4.5 g each) to keep their body
weight at 90% of their free feeding body weight.

2.4.2.Marmosets. Theexperimental sessionswere performed
between 9.00 and 13.00 a.m., five days a week. The total
number of completed trials and the intertrial interval were
not fixed, since marmosets were free to express hand-poking
for food at their own, individually variable rate during the
session. After the experimental session, in order to increase
their motivation to work for food delivery on the following
day, monkeys were fed at approximately 13.00 a.m., namely,
after the experimental sessions had been completed, and
received only small portions of fruit.

During the pretraining, training, and testing phases, two
monkeys from the same family were tested simultaneously in
the two opposite experimental cages, with their backs to each
other. This was aimed to reduce the effects of social isolation.
Before each session, panels remained covered with a wooden
box until both subjects (selected to be tested) entered the
experimental cages. At that point, the software was started
and the wooden covers were removed. This was intended to
preventmonkeys from interactingwith the panels before they
were turned on. Every day, at the end of the experimental
sessions, the panels were again covered so that monkeys
were free to move around the experimental cages without
interacting with them.

Each session lasted 5min, because the common mar-
moset has a relatively short attention span; attempts to use
a longer testing time often made them loose interest in the
apparatus.

2.5. Experimental Protocol

2.5.1. Rats

Training. During the training phase (3 days), nose-poking
in one of the two holes resulted in the delivery of 1 to 2
pellets in the corresponding magazine, whereas nose-poking
in the other hole resulted in the delivery of 5 to 6 pellets
in the other magazine. After nose-poking and before food
delivery, the chamber light above the nose-poked hole was
turned on for 4 s. Following food delivery, the corresponding
magazine light was turned on for 15 s (timeout, TO), during
which additional nose-poking was recorded but was without
scheduled consequences (i.e., inadequate). The magazine
light was then turned off, and the system was ready for the
next trial.These training sessions allowed all subjects to reach
a significant preference for the large reward.

Testing. During the testing phase (7 days) a probabilistic
dimension was associated with the delivery of the large
reward. The chamber lights were switched on after nose-
poking following the usual schedule. However, delivery of
the large reward was sometimes omitted, according to a
given level of probability (𝑝 = percentage of actual food
delivery over total demands). The small-reward delivery was
unchanged. Hence, animals had a choice between a “Large
& Luck-Linked” (LLL) or a “Small & Sure” (SS) reward. The
probability level was kept fixed for each daily session and was

decreased progressively over days (from𝑝 = 100% to𝑝 = 50%,
𝑝 = 33%, 𝑝 = 25%, 𝑝 = 20%, 𝑝 = 17%, and finally 𝑝 = 14%).

2.5.2. Marmosets

Training. Following familiarization and pretraining (see
[42]), each monkey was placed individually in the experi-
mental cage for the training phase (17 days). Hand-poking
into one hole of the panel triggered the delivery of 1 to 2
pellets, whilst hand-poking into the other hole triggered the
delivery of 5 to 6 pellets. The active session was indicated by
the house light switched on (whilst the remaining lights were
all off). After hand-poking, the house light was turned off
and the purple hole light corresponding to the hand-poked
hole was turned on for 2 s before food delivery. During and
following food delivery, the corresponding magazine light
was turned on for 6 s to signal the length of the timeout (TO),
during which additional hand-poking was recorded but was
without any scheduled consequences (i.e., inadequate).Then,
the magazine light was turned off, the house light was turned
on, and the system was ready for the next trial.

All monkeys but 2 (who had to be excluded from further
testing for lack of interest in the apparatus) developed and
displayed a preference for the large reward in this phase.

Testing. During the testing phase (21 days) a probabilistic
dimension was associated with the delivery of the large
reward. The purple hole lights were switched on after hand-
poking following the usual schedule. However, delivery of
the large reward was sometimes omitted, according to a
given level of probability (“𝑝” = percentage of actual food
delivery over total demands). The small-reward delivery was
unchanged. We intended to implement in monkeys the same
rarefaction of large-reward delivery as in rats [34], with
exactly the same progression except that three consecutive
sessions were run for each level of “𝑝.”

2.6. Analysis of Data and Experienced “Odds”. Three mon-
keys and one rat were excluded from data analysis as they
failed to reach the inclusion criterion.The inclusion criterion
(for both marmosets and rats) was defined as a preference for
the large reward of more than 60% during the two sessions
before the indifferent point [38–40, 42].

As a measure of gambling proneness, the dependent
variable was the choice preference (%) for the LLL reward
over total choices expressed. A sustained preference for
the LLL reward may be an indication of gambling-prone
behaviour [34–40]. As a general measure of motor impulsiv-
ity [42–45], the dependent variables were the average number
of inadequate pokes per trial, calculated for each session,
performed towards either the SS hole (i.e., restlessness) or
the LLL hole (i.e., persistence). Restlessness values may be
higher for subjects who, after poking into the LLL hole, start
to ineffectively poke into the SS hole when the large-reward
delivery is omitted. Such behaviour may be considered a
motor consequence of an intolerance to uncertainty, namely,
an index of motor impulsivity [42, 45]. On the contrary,
persistence values may be higher for subjects who, after
poking into the LLL hole, continue to ineffectively poke
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into the LLL hole when the large-reward delivery is omit-
ted. Such behaviour may be considered an index of motor
perseveration or cognitive inflexibility [46]. The following
dependent variables were also considered: number of pellets
earned per minute, number of trials completed per minute,
and experienced odds.

Odds are defined as the mean number of omitted large-
reward deliveries (because of “unlucky” events in the PDT)
before a successful delivery (i.e., a “lucky” event in the PDT).
The relation between “𝑝” level and odds value is mathemati-
cal: odds = (1/𝑝) − 1 or 𝑝 = 1/(odds + 1). The present protocol
employed a fully probabilistic generation of reward delivery
versus omission, thus resulting in a totally random sequence
of “lucky” versus “unlucky” trials. Therefore, a discrepancy
likely appears between the “set” level of probability and
the actually experienced rate of reinforcement, due to the
stochastic fluctuations. Thus, for each session of the testing
phase, we calculated the actually experienced “𝑝” values for
individual rats and marmosets (i.e., successful LLL/total LLL
× 100), and turned them into the corresponding “experienced
odds” values (i.e., (1/experienced probability) − 1).We plotted
(on 𝑦-axis) the percent LLL preference, shown by rats and
marmosets at each session, against (on 𝑥-axis) either (a)
the set “𝑝” values, selected by the experimenter, or (b) the
“experienced odds,” once calculated. The latter was thus used
to normalize percent LLL preference against an index of
subjective impact of uncertainty. A logarithmic fit was also
performed. Specifically, for each experimental rat or monkey,
the slope of the preference-odds curve was calculated using
Microsoft Excel functions, with Log (odds + 1) as 𝑥-axis and
percent LLL choice as 𝑦-axis values.

On the basis of the median value of steepness of this
preference-odds curve,we differentiated twodistinct subpop-
ulations [45, 47] in both rats andmarmosets: a “non-gambler”
one, which shifted quickly towards the SS hole (i.e., with a
very steep slope), and a “gambler” one, with little or no shift.
The median subject was assigned to the group to which its
slope value was closest.

2.7. Statistical Analysis. Data were analyzed using repeated-
measures analysis of variance (ANOVA). The general model
was 2-level species × 2-level strategy × 7-level session,
where species (rat versus marmoset) and strategy (the two
subpopulations of gamblers versus non-gamblers) were a
between-subject factor and session (the set probability per
daily session) was a within-subject factor.

Statistical analysis was performed using Statview II (Aba-
cus Concepts, CA, USA). Data are expressed as mean ±
SEM. Significance level was set at 𝑃 ≤ 0.05; ns = not
significant; all statistics are two-tailed. Multiple comparisons
were performed with Tukey’s honestly significant difference
(HSD) test.

3. Results

3.1. Choice Preference (%) for the Large-Uncertain Reward.
On the whole, all animals showed a shift in preference
towards the SS reward as the level of uncertainty increased.

TheANOVAyielded amain effect of session (session: F(6,102)
= 14.31, 𝑃 < 0.001), confirming a progressive reduction of
LLL preference when moving from 𝑝 = 100% to 𝑝 = 14% in
probability of reward delivery.

As expected, individual differences in the preference for
LLL versus SS rewards emerged in both rats and monkeys,
with the identification of two distinct subpopulations (strat-
egy: F(1,17) = 33.29, 𝑃 < 0.001): one with a nearly horizontal
curve (i.e., “gamblers”) and another with a very steep slope
(i.e., “non-gamblers”). For both rats and marmosets, the
“non-gamblers” showed a clear shift in preference from LLL
to SS as the level of probability decreased.On the contrary, the
“gamblers” maintained a significant attraction for LLL, even
beyond the indifferent point, when LLL became a suboptimal
option (strategy × session: F(6,102) = 7.47, 𝑃 < 0.001;
Figure 2).

Multiple post hoc analyses revealed a significant differ-
ence between “gambler” and “non-gambler” marmosets on
the last 3 sessions (i.e., at 𝑝 = 20%, 17%, 14%) and between
“gambler” and “non-gambler” rats on the last 2 sessions (i.e.,
at 𝑝 = 17%, 14%).

3.2. Experienced Odds. The ANOVA yielded a main effect of
session (F(6,102) = 4.66,𝑃 < 0.001), confirming a progressive
increase of odds values when moving from 𝑝 = 100% to
𝑝 = 14%. There were no main effects neither for strategy
(F(1,17) = 0.16, 𝑃 = 0.690 ns) nor for species (F(1,17) = 2.22,
𝑃 = 0.154 ns) and no interactions as well (𝑃s > 0.484). No
difference emerged as well in multiple post hoc comparisons.
This profile confirms no differences in odds values actually
experienced by the four experimental groups.

The absence of any difference implies that a similar pro-
portion of “lucky” versus “unlucky” pokeswas experienced by
subjects of the four groups. In other terms, neither group was
“luckier” than the other.Thus, “gambler” individuals (both for
marmosets and for rats) did not choose the LLL hole because
simply they were “luckier,” but likely because of attraction
to binge reward and/or insensitivity to its uncertainty. Vice
versa, the “non-gamblers” preferred to shift towards the SS
hole not because they were “unlucky” with LLL pokes, but
likely because of sensitivity and hence aversion to uncertainty.

3.3. Number of Inadequate Pokes per Trial Towards the
LLL Hole (i.e., Persistence). The inadequate responding (i.e.,
pokes performed during the TO interval, without any sched-
uled consequence) measures the reaction of subjects to
punishment (consisting in reward-delivery omission) and
can be considered an index of frustration.

At very low probability values, the “gambler” marmosets
(but not rats) showed a significant increase in persistence,
suggesting that they were still seeking for LLL during TO
durations. This was reflected by significant interaction terms
in the ANOVA (strategy: F(1,17) = 14.55, 𝑃 = 0.001; species:
F(1,17) = 20.39, 𝑃 < 0.001; strategy × species: F(1,17) = 5.80,
𝑃 = 0.028; strategy × session: F(6,102) = 5.21, 𝑃 < 0.001;
species × session: F(6,102) = 2.43, 𝑃 = 0.031; species ×
strategy × session: F(6,102) = 4.09, 𝑃 = 0.001, Figure 3).
Accordingly, once the TO had elapsed, they maintained
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Figure 2: Gambling proneness: preference (%) for the LLL reward.
Mean (±SEM) choice (%) of the large reward (LLL), shown by
rats and marmosets belonging to the two distinct subpopulations
(“gambler” versus “non-gambler”, 𝑛 = 5-6 per group). On the final
“gambling” part of the testing phase, “non-gambler” individuals
(both rats and marmosets) were progressively shifting towards a
clear-cut SS preference. By contrast, in “gamblers” (both rats and
marmosets), LLL preference remained significant, even beyond the
indifferent point (when LLL became a suboptimal option). ∗∗𝑃 <
0.01 gambler marmosets significantly different from non-gambler
marmosets in post hoc test; $$

𝑃 < 0.01 gambler rats significantly
different from non-gambler rats in post hoc test.
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Figure 3: Persistence: number of inadequate pokes per trial towards
LLL hole. Mean (±SEM) number per trial of LLL-inadequate pokes
(i.e., performed during the postchoice TO interval, when they were
without any consequence). Subjects are the same as in Figure 2. The
“gambler” marmosets showed a significant increase in persistence at
very low probability values, suggesting that they were still seeking
for LLL during TO durations. ∗∗𝑃 < 0.01 gambler marmosets
significantly different fromnon-gamblermarmosets in post hoc test;
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𝑃 < 0.01 gambler marmosets significantly different from gambler
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Figure 4: Restlessness: number of inadequate pokes per trial
towards SS hole. Mean (±SEM) number per trial of SS-inadequate
pokes (i.e., performed during the postchoice TO interval, when they
were without any consequence). Subjects are the same as in Figure 2.
While “non-gambler” marmosets showed a progressive increase of
inadequate nose-pokes with decreasing levels of probability, “gam-
bler” marmosets did not. Rats exhibited an intermediate profile.
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𝑃 < 0.01 gambler marmosets significantly different from non-

gambler marmosets in post hoc test; ($)
0.05 < 𝑃 < 0.1 non-gambler

marmosets significantly different from non-gambler rats in post hoc
test.

a clear expression in their choice for LLL, a notion that
supports the gambling-like profile of these animals.

Multiple post hoc comparisons evidenced, on the last
2 sessions (i.e., at 𝑝 = 17%, 14%), that the “gambler mar-
mosets” were showing the highest levels of persistence. In
fact, a significant difference was found between “gambler
marmosets,” on one side, and “non-gambler marmosets” as
well as “gambler rats,” on the other hand.

3.4. Number of Inadequate Pokes per Trial Towards the SS
Hole (i.e., Restlessness). Both rats and marmosets became
overall more restless in the last sessions compared to the
initial ones. Data are suggesting that, with progressive reward
rarefaction, animals were increasingly disturbed by reward-
delivery omission (session: F(6,102) = 19.14, 𝑃 < 0.001).

This profile was particularly evident in “non-gambler”
marmosets, who showed a progressive increase of
uncertainty-induced restlessness, with decreasing levels
of probability. By contrast, such inadequate responding was
remarkably low in “gambler” marmosets, suggesting that
these animals are less sensitive to uncertainty and relatively
unaffected by reward loss. This was reflected by significant
interaction terms in the ANOVA (strategy: F(1,17) = 4.52,
𝑃 = 0.048; strategy × session: F(6,102) = 3.33, 𝑃 = 0.005;
species × strategy × session: F(6,102) = 2.84, 𝑃 = 0.014,
Figure 4).

Multiple post hoc comparisons evidenced the “non-
gambler marmosets” as showing the highest levels of
uncertainty-induced restlessness. In fact, we found a sig-
nificant difference between “non-gambler” and “gambler”
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Figure 5: Trials per minute. Mean (±SEM) number of trials
completed per minute. Subjects are the same as in Figure 2. A
reaction to decreasing probability values was only shown by the
“non-gambler marmosets,” who increased the number of trials
completed per minute to compensate for reward-delivery omission.
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marmosets significantly different from non-gambler rats in post hoc
test.

marmosets on the last 2 sessions (i.e., at 𝑝 = 17%, 14%)
and, among the non-gambler subpopulation, a significant
tendency (0.05 < 𝑃 < 0.1) toward a difference between
marmosets and rats on the penultimate session (i.e., at 𝑝 =
17%).

3.5. Number of Trials Completed per Minute. Interestingly,
the number of trials completed per minute increased
markedly as the level of probability decreased, but only
in uncertainty-aversive marmosets. By contrast, “gambler”
marmosets apparently did not adapt their reward-seeking
pokes to balance for increasing reward omission. Specifically,
the ANOVA yielded a main effect of strategy (F(1,17) = 15.96,
𝑃 < 0.001), of species (F(1,17) = 5.69, 𝑃 = 0.029), of
session (F(6,102) = 13.83, 𝑃 < 0.001), and their interactions
(strategy × species: F(1,17) = 11.90, 𝑃 = 0.003; strategy ×
session: F(6,102) = 4.74, 𝑃 < 0.001; species × session: F(6,102)
= 3.94,𝑃 = 0.001; species × strategy × session: F(6,102) = 3.81,
𝑃 = 0.002, Figure 5).

Multiple post hoc comparisons confirmed that the “non-
gambler marmosets” were completing the highest number
of trials per minute. In fact, we evidenced a significant
difference between “non-gambler” and “gambler” marmosets
on nearly all sessions (i.e., at 𝑝 = 33%, 25%, 20%, 17%, and
14%) and between marmosets and rats of the “non-gambler”
subpopulation on all of the same sessions but the third (i.e.,
at 𝑝 = 25%, 20%, 17%, 14%).

3.6. Number of Pellets Earned per Minute. The total number
of pellets delivered per minute was significantly higher in
“non-gambler marmosets” than in the remaining groups

Table 1: Pellets per minute.

p = 17% p = 14%
Marmoset, gambler 2.69 ± 0.37 1.23 ± 0.66
Marmoset, non-gambler 7.84 ± 0.91 6.91 ± 0.89
Rat, gambler 2.79 ± 0.27 2.54 ± 0.32
Rat, non-gambler 3.15 ± 0.19 3.73 ± 0.26
Mean (±SEM) number of pellets earned per minute. Subjects are the same as
in Figure 2.Onfinal sessions at very lowprobability values (p= 17%, 14%), the
amount of pellets obtained by “non-gambler” marmosets was considerably
higher compared to “gambler” marmosets and rats of both subpopulations.

(strategy: F(1,17) = 19.80, 𝑃 < 0.001; species: F(1,17) = 9.61,
𝑃 = 0.006; strategy × species: F(1,17) = 10.40, 𝑃 = 0.005).
Pellets earned on average by “non-gambler marmosets” were
7.03 ± 0.47, compared with 3.57 ± 0.48 versus 3.62 ± 0.30
versus 4.17 ± 0.22 among “gambler marmosets,” “gambler
rats,” and “non-gambler rats,” respectively. The amount of
pellets obtained by “non-gambler marmosets” was particu-
larly higher at very low probability values (session: F(6,102)
= 41.40, 𝑃 < 0.001; strategy × session: F(6,102) = 3.05, 𝑃 =
0.009; species × session: F(6,102) = 5.80, 𝑃 < 0.001, Table 1).

Multiple post hoc comparisons evidenced, on final ses-
sions, a significant difference between “non-gambler mar-
mosets” on one side and “gambler marmosets” as well as
“non-gambler rats” on the other hand (at 𝑝 = 20%, 17%, 14%).

4. Discussion

The search for the psychobiological bases and evolutionary
roots of human gambling behaviour has exploited different
nonhuman animal species in probabilistic reward tasks. In
addition to rats, largely investigated in our lab [34–40], other
species like pigeons and starlings, for example, have been
studied extensively [5, 48–51]. Of special interest are the
studies conducted so far on nonhuman primates: lemurs
[29], capuchin monkeys [52, 53], rhesus monkeys [4, 6, 7],
orangutans and gorillas [54], as well as chimpanzees and
bonobos [54, 55], have been utilized.

The aetiology of pathological gambling is multifactorial;
both genetic (e.g., polymorphisms in the genes that code
for serotonin and/or dopamine receptors and transporters)
[56–58] and socioenvironmental (e.g., [59, 60]) risk factors
have been identified. Moreover, irrational beliefs and dis-
torted erroneous perceptions are thought to play a key role.
Indeed, cognitive theories of gambling behaviour propose
that expectancies of winning, erroneous beliefs about the
intervention of luck, illusions of control, and subsequent
entrapment do contribute to the development and the main-
tenance of gambling patterns [61–63]. One of the cognitive
distortions regarding the outcome of a stake, thought to
specifically confer vulnerability, is the so-called “near-miss
effect” (i.e., the experience of “almost winning” [64–66]). By
means of a novel model of slot machine play (the “rodent
SlotMachine Task,” rSMT), it has been recently demonstrated
that rats are susceptible to this particular cognitive bias (i.e.,
putative-win signals in nonwinning trials [67]). Specifically,
Winstanley and colleagues [67] found that (i) loss trials
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that resemble wins (“near-misses”) increased the behavioural
expression of reward expectancy and that (ii) increased
dopaminergic (DA) signalling (following administration of
DA drugs) enhanced the expectation of reward delivery on
loss trials. The latter may result from an inability to detect
a negative prediction error (insensitivity to punishment)
and/or from the generation of a positive reward expectancy
[67].

The disruption of DA pathways significantly contributes
to the propensity to gamble maladaptively [58]. With regard
to themanifestation of the “near-miss effect,” theDA system is
thought to be mostly involved because of its role in signalling
reward expectancy. It may be also relevant to mention
that prolonged exposure to dopamine replacement therapy
induces pathological gambling in a minority of patients
with Parkinson’s disease (PD, e.g., [68–70]). Interestingly,
a recent study found that PD patients with pathological
gambling (compared to control PD patients) showed, in
the ventral striatum, lower dopamine transporter (DAT)
expression and increased synaptic dopamine levels [69].
Similarly, mice with a permanent reduction of DAT func-
tioning (DAT knockdown) exhibited increased preference for
riskier options in the mouse Iowa gambling task (IGT; [71]).
However, a gambling-prone profile in the PDT was found
in rats following lentivirus-mediated DAT overexpression in
nucleus accumbens [36, 37].

In the present study, as classically observed in previ-
ous studies on rats [34–40], all marmosets showed a shift
in preference from LLL to SS as the level of probability
decreased. Gambling proneness can then be identified by the
steepness of the preference-probability curve. Two distinct
subpopulations were differentiated within each species: a
“non-gambler” one, which shifted quickly towards SS, and a
“gambler” one, with little shift. On one side, “non-gambler”
rats and marmosets clearly showed optimal performance,
preferring the smaller, certain reward and decreasing their
preference for the large reward as it became more and more
uncertain. On the other hand, “gambler” rats and marmosets
maintained a relatively stable preference for the large reward,
despite a decreasing probability of its actual delivery.

Many factors may explain the development of such a
suboptimal preference for a binge but largely uncertain
reward. One factor is hyposensitivity to risk, whereby the
subjects are unable to foresee (as they should) an uncertainty
in the outcome (usually, a source of aversion before choice)
or to perceive the punishment of “losses” (represented by
a randomly and frequently omitted delivery of reward). A
second factor is habit-induced rigidity, whereby subjects
seem to behave according to a strongly consolidated choice
strategy. Such form of inflexibility may be due to a failure of
negative reinforcement, namely, a lack of feedback-reaction
to the uncertainty-induced aversion and/or to the omission-
related punishment, just described [17, 46].

Another set of factors is hypersensitivity to rewards: the
binge size of the reward has an excessive motivational impact
over the subjects and monopolizes their attention, regardless
of any other characteristic of the reward itself. There is also
the possibility that the internal states, elicited by the risk
of “loss” and experienced under conditions of uncertainty,

become attractive as a secondary, conditioned feature.This is
because the large reward (which sooner or later is eventually
delivered) may well be generating an overwhelming peak
of positive reinforcement. Similarly, all the surrounding
signals and cues, that accompany and predict the features
of uncertainty, may themselves become secondary rewarding
stimuli. Regardless of which of these factors prevails in
the PDT, the suboptimal preference for a large, rarefied
reward is considered an index of “gambling-proneness”
[17, 46].

The inadequate responding (i.e., pokes performed dur-
ing the TO interval, without any scheduled consequence)
allows to evaluate the reaction of subjects to the punish-
ment (consisting in reward-delivery omission). It should be
noted that inadequate pokes are mainly performed during
the postchoice TO interval that follows an “unlucky” poke
into the LLL hole (when animals have no pellets to eat)
and can be considered an index of frustration [38, 72].
Compared to rats, marmosets’ reaction to reward-delivery
omissions showed some interesting peculiarities; namely,
depending on individual temperament (“gambler” versus
“non-gambler”), they showed either persistence (i.e., inad-
equate pokes towards the LLL hole) or restlessness (i.e.,
inadequate pokes towards the SS hole), respectively. The
“non-gambler” marmosets showed, with increasing levels
of LLL rarefaction, a progressive increase of uncertainty-
induced restlessness and intolerance. This result, suggest-
ing that they were disturbed by frequent reward-delivery
omission, is in agreement with their “uncertainty-averse”
profile. By contrast, such inadequate, restless responding was
remarkably low in “gambler” marmosets, suggesting these
animals to be less sensitive to uncertainty and/or relatively
unaffected by reward loss. Instead, the “gambler” marmosets
showed a significant increase in persistence at very low
probability values, suggesting that they were still seeking for
LLL during TO durations which followed each omission.
Accordingly, theymaintained their choice for LLL, whichwas
then expressed once the TO had elapsed, a notion that sup-
ports the gambling-like profile of these animals. Interestingly,
we reported similar results in rats about the localization of
inadequate nose-pokes [39]. We found that, during the final
“gambling” part (i.e., sessions beyond the indifferent point),
“gambler” rats performed inadequate nose-pokes mainly
towards LLL hole. With progressive reward rarefaction, these
animals were still seeking for the LLL reward during TO
durations (and persisted in choosing the LLL hole once the
TO had elapsed).

The lack of omission-induced frustration in “gambler”
marmosets and rats may be related to the effectiveness of
magazine lights as a secondary reinforcer. In fact, these lights
were turned on even when delivery of the large reward was
omitted. It may be proposed that reward omission was not
properly perceived as punishment by these animals, in that
the light cue alone could sustain choice behaviour. Magazine
lights turned on in the absence of food could have a much
higher, secondary reinforcing value, triggering an anticipated
drive for bingeing and persistent LLL seeking. Like in second-
order schedules [73], this cue-induced secondary rewardmay
sustain continued responding in the LLL hole, even though
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this implies a decreased overall foraging in the long term
[34, 36, 38].

The “non-gambler” marmosets were able to obtain a
considerably higher amount of pellets compared to “gambler”
marmosets and to both “gambler” and “non-gambler” rats.
This interesting finding is consequent to two independent
phenomena: (i) they were able to make the “optimal choice”
(i.e., choosing LLL before the indifferent point and SS
during the final “gambling” part) and (ii) they progressively
increased the number of completed trials, which compen-
sated for the diminished gain associated with SS choice.
Such a combination of these two phenomena was never
evidenced in “non-gambler” rats during previous studies.
Since the marmosets are primates and have well-developed
prefrontal cortical areas in comparison with rodents [74],
future studies using marmosets would be helpful to analyze
neuronal mechanisms underlying the gambling attitude [10].

The results we obtained indicate that the common mar-
moset can be a suitable model for studies on decision-
making under conditions of high uncertainty. A proof of the
model validity comes from marmosets’ individual reaction
to reward-delivery omission. We report a clear-cut disso-
ciation in inadequate responding depending on individual
temperament (“gambler” versus “non-gambler”). This seems
to resemble what has been reported in the clinical literature:
while normal people are likely to modify their own seeking
behaviour depending on reward outcome, human patho-
logical gamblers are relatively unaffected by losses, hence
persisting in this payoff-seeking activity despite repeated
losses [75–78].

Nonhuman primate species differ markedly in their risk
preferences: chimpanzees and orangutans are risk-seeking
whilst bonobos and lemurs are risk-averse [29, 54, 55].
Although these differences can possibly be explained in
terms of feeding ecology, it should be considered that the
different risk preferences obtained in nonhuman primate
studies are likely due to individual differences (for a review
see [17]). Similarly, risk attitude in human behaviour is
usually categorized into three types: risk-aversive, risk-prone,
and risk-neutral (for a recent review, see [79]). Marked
interindividual differences have been already reported in the
common marmosets for a number of behavioural domains
[80–82]. Furthermore, two recent studies evidenced clear-cut
individual differences in decision-making under uncertainty
in both rhesus macaques and marmosets ([7, 10]). As for
rhesus macaques, it is known that risk sensitivity appears to
be partly determined by the serotonergic system: (i) serotonin
depletion increases risk proneness [83], a finding consistent
with recent rodent data [38]; (ii) a length polymorphism in
the gene that codes for serotonin transporter has a role in
relation to intraspecific behavioural variability [84]. The aim
of future studies will be to further characterize the role played
by interindividual variations, by investigating marmosets’
genetic profile (with particular reference to polymorphisms
in the genes for serotonin receptors and transporter; [85])
and drawing correlations with traits of gambling prone-
ness/aversion.

The setting used in the present study (i.e., operant panels
placed inside experimental cages) has the potential to be

adapted and used in more extensive ways, for permanent
monitoring of subjects’ operant-choices and spontaneous
(social and nonsocial) behaviour. Such an automated social
home-cage system would allow long-term, continuous data
collection, which may provide a larger, more accurate picture
of gambling-prone behaviour in these species.These systems,
in which animals can freely move, interact with each other,
and voluntarily access the operant panels, are promising for
developing tasks in a more naturalistic environment, with
increased ecological validity [17, 86].
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