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de los Trastornos mentales, del comportamiento y del desarrollo?

MARIA TERESA BOBES BASCARAN®, GERARDO FLOREZ**, PEDRO SEIJO***, JULIO BOBES GARCIA®#*%*

*Servicio de Salud del Principado de Asturias (SESPA). Departamento de Psicologia. Universidad de Oviedo-ISPA-INEUROPA-
CIBERSAM

**Unidad de Conductas Adictivas, Complejo Hospitalario Universitario de Ourense, Espana. CIBERSAM

*#% Centro de Tratamiento Ambulatorio de Adicciones Villamartin, Diputacién de Cadiz. Psiquiatra Consultor Centros
Penitenciarios Sevilla I y II. Espana.

###%Area de Psiquiatria, Departamento de Medicina. Universidad de Oviedo- ISPAINEUROPA-CIBERSAM

ince the first International Classification of Diseas- into the classification, specifically for personality disorders
es (ICD) in 1893, a series of revised editions have and primary psychotic disorders, in such a way that they
reflected advances in health and medical science. are consistent with current evidence, are more compatible
The World Health Organization (WHO) was en-  with recovery-based approaches, eliminate artificial comor-

trusted with the ICD in 1948, publishing the sixth version,  bidity and capture longitudinal changes more effectively
which incorporated morbidity for the first time. WHO (Reed et al., 2019; Robles Garcia & Ayuso-Mateos, 2019).
nomenclature regulations stipulate that member states  The studies carried out by the different work groups con-
should use the most recently revised ICD for mortality cluded that these guidelines were perceived as easy to use,
and morbidity statistics. It has been 29 years since the ICD-  accurately corresponding to the patient’s disease presenta-
10 was approved by the 43 World Health Assembly and  tions (i.e., goodness of fit) in a clear and comprehensible
now, after the 72" World Health Assembly, recently held  manner but with an appropriate level of detail (Ayuso Ma-
in Geneva (Switzerland) from 20 to 28 May, 2019, member teos, 2018). Likewise, it seems that the CDDG are faster to
states will begin to report health statistics based on the new  implement than clinicians’ usual practice, and provide use-
system as of January 1, 2022 (World Health Organization, ful information for distinguishing disorder from normality
2019). Subsequently, it is foreseen that, once approved by (Reed, Keeley et al., 2018; Stein & Reed, 2019).

the Assembly, the WHO’s Department of Mental Health
and Substance Abuse will publish the Clinical Descriptions
and Diagnostic Guidelines (CDDG) for Mental, Behaviour-
al and Neurodevelopmental Disorders in ICD-11. These In the fields of both clinical neuroscience and global

The foundations of ICD-11

CDDG are the result of systematic work carried out over =~ mental health it has been emphasized that psychiatric diag-
the last decade, based on the principles of clinical utility =~ nosis should not be conceptualized in terms of essentialist

and global applicability, and represent the most compre-  categories, that biological mechanisms lead to a spectrum
hensive international, plurilingual, multidisciplinary and  of symptoms, and that health services should respond to
participatory review process ever implemented for a clas-  the various stages of mental illness by providing tiered lev-
sification of mental disorders (Reed et al., 2019). Among els of attention. Frameworks such as the Research Domain
the novelties offered by ICD-11 are the inclusion of con-  Criteria (RDoC) place specific emphasis on these under-
sistent and systematically detailed information, the adop-  lying biological mechanisms and on the spectra of symp-

tion of a lifespan focus and a cultural approach to each  toms they feed. In the context of these debates and con-
disorder. A dimensional perspective has been incorporated  troversies, the ICD-11 chapter on mental, behavioural and
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neurological development represents an important step
forward for the field of global mental health in general,
and for services and research in low and mid-level socioec-
onomic environments, as proposed in the Mental Health
Action Plan 2013-2020 (World Health Organization, 2013).
This is a consequence of basing the new edition on the
key strengths incorporated in DSM-5 and RDoC (Stein &
Reed, 2019), that is, emphasis is placed on nosological de-
cision-making supported by evidence and the translational
vision of research.

At the same time, the important efforts by ICD-11 to
overcome the key limitations of DSM and RDoC should be
noted. While DSM products are expensive and generate
significant profits for the American Psychiatric Associa-
tion (APA), CIE products are freely available throughout
the world, thereby increasing the likelihood that they will
be used in a wide range of settings to improve diagnosis
and treatment. Moreover, in contrast to RDoC constructs,
which are complex and more suited to academic environ-
ments of intensive research, ICD constructs are easy to use
and more suitable for adoption by non-specialists in prima-
ry care environments around the world (Reed & Ayuso-Ma-
teos, 2011). Finally, ICD-11 has maintained its own unique
identity and vision. Critics of psychiatric nosology may ar-
gue that the very existence of different approaches to clas-
sification implies failures in the field. This criticism fails
to understand that psychiatric nosology is not only about
identifying essentialist categories but rather that the clas-
sification aims to be appropriate for each purpose (Keeley
et al,, 2018). In highly specialized research environments
it is useful to employ a classification system which empha-
sizes rigorous diagnostic criteria and specific disorder sub-
types. However, in a wide range of global environments,
a system that provides a more flexible and somewhat less
grainy focus is more likely to be perceived as acceptable
and feasible, and therefore easier to adopt and more likely
to lead to better outcomes for the patient (Medina-Mora et
al.,, 2019; Peterson et al., 2019). In any case, the fundamen-
tal emphasis that this classification be of clinical utility in
different countries ensures that it is a key tool for mental
health at a global level (World Health Organization, 2013;
Reed, Keeley et al., 2018; Reed et al., 2018).

Substance use disorders as
a public health problem

The approach proposed by ICD-11 for the classification
of substance use disorders is based on an approximation
to the concept of public health as a frame of reference.
A public health perspective seeks to prevent diseases, pro-
long life and promote health through organized efforts
and informed decisions of society, organizations, public
and private communities and individuals. This is reflected
in international drug policies which adopt the welfare of

people and communities rather than drug seizures as the
main indicators of success within the European Action Plan
to Combat Drugs 2017-2020 (Council of Europe, 2017).
This new perspective clashes not only with that of a few
decades ago, when addictions were conceived of as a so-
cial problem or a character flaw, but also with the fact that
even today, drug use is still punishable by imprisonment
in some countries, and centres of mandatory drug deten-
tion continue to be important providers of non-voluntary
“treatment” in many parts of the world, despite evidence
of their ineffectiveness (Wegman et al., 2017). At the same
time, the diversification of psychoactive substances and
changes in their administration routes and the contexts
in which they are used present new challenges for govern-
ments and health systems (Dolengevich-Segal, Rodriguez
Salgado, Gomez-Arnau Ramirez & Sanchez-Mateos, 2015;
Dolengevich-Segal, Rodriguez Salgado, Ballesteros-Lopez
& Molina-Prado, 2017). The public health approach recog-
nizes substance use and substance use disorders as a spec-
trum of health behaviours and conditions which require
different approaches, services and resources to achieve
public health objectives. It is essential that the classifica-
tion of substance use disorders cover different phases and
patterns of use through a set of diagnostic categories or-
ganized on a continuum which reflects the stages and se-
verity of the disorder. The classification of substance use
disorders in ICD-11 is therefore intended for use by a wide
range of health professionals to cover the entire spectrum
of related problems in order to achieve an impact on the
health of the population at large (Poznyak, Reed & Medi-
na-Mora, 2018).

Innovations regarding the nosology of
addiction.

The structure and definitions proposed for the ICD-
11 diagnostic categories are available on the WHO web-
site (World Health Organization, 2019). Substance use
and addictive behaviour disorders constitute a grouping
of disorders which develop as a result of the use of psy-
choactive substances, including medications, and ad-
dictive behaviour disorders which develop as a result of
specific repeated reward and reinforcement behaviours
(Heinz, Daedelow, Wackerhagen & Di Chiara, 2019). As
with ICD-10, the substance must first be identified be-
fore the appropriate clinical syndrome is determined.
The mutually exclusive primary diagnoses are:

- Single episode of harmful substance use

- Harmful pattern of substance use

- Substance dependence

In addition, the following diagnoses can be grounds for
providing health services:

- Substance intoxication

- Substance withdrawal
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The main changes proposed are outlined in Table 1 and
include: (1) an updated and expanded range of types of
psychoactive substances; (2) greater specification of the
different harmful patterns of substance use, which may be
continuous or episodic and recurrent; (3) a new category
denoting single episodes of harmful use; (4) a category de-
scribing harmful substance use which, although not consid-
ered a disorder, has been included in the ICD-11 chapter
on “Factors influencing health status and encounters with
health services”; and (5) simplification of diagnostic guide-
lines for substance dependence. In addition, both intoxica-
tion and substance withdrawal can be diagnosed together
with the primary clinical syndromes, or independently as
a reason for health service provision when the pattern of
use is unknown or if there is substance dependence. Sub-
stance-induced amnestic disorder and primary dementia
induced by substances in the chapter on neurocognitive
disorders are also included under substance use disorders.
Harmful use is included under the heading “Problems as-
sociated with health behaviours” in the chapter on “Fac-
tors influencing health status and encounters with health
services”. A further novelty to highlight is that it is possi-
ble to code “single episode of harmful substance use” or
“harmful pattern of use” when the damage results from the
consumption of non-psychoactive substances such as, for
example, the abuse of steroids (Gonzalez-Marti, Fernan-
dez-Bustos, Contreras Jordan & Sokolova, 2018).

Updated and extended classification of
substance classes

Just as DSM-5 (American Psychiatric Association, 2014)
did previously, this chapter presents the mental and be-
havioural disorders which develop either as a result of
predominantly psychoactive substance use, including med-
ications, or of specific behaviours of repeated reward and
reinforcement. In this regard, it is worth noting that the
development of tolerance and withdrawal symptoms is of
lesser importance since these can occur with any pharma-
cologically active agent, and their presence is not a suf-
ficient criterion for the clinical diagnosis of an addictive
disorder. Conversely, key criteria are craving for substances
or to perform a behaviour (gaming or video gaming), and
the seeking out and use of substances despite their harmful
consequences (Heinz et al., 2019). Although these symp-
toms have been associated with the release of dopamine
in the ventral striatum, this release alone is not a sufficient
criterion for the addictive property of a drug. For example,
while common reinforcers such as food and sex may in-
crease the transmission of dopamine in the nucleus accum-
bens, their effects, unlike those of addictive substances, are
regulated by the predictability of reward and habituation.
The updated and expanded range of 14 substance classes
reflects changes in substances which are increasingly asso-
ciated with public health consequences in different parts
of the world (see Table 2).

Table 1. fFundamental differences between ICD-10 and ICD-11 regarding substance dependence

Substance use disorder (ICD-11)

Mental and behavioural disorders due to
psychoactive drug use (ICD-10)

Notes

Substance intoxication F1x.0 Acute intoxication

Qualifiers omitted in ICD-11
Delirium induced by substances can be coded

Single episode of harmful substance use

Substance dependence

Substance withdrawal

Substance-induced psychotic disorder

Substance-induced amnestic disorder

Substance-induced dementia*,
Persistent hallucinogen-induced perception
disorder

Disorders due to use of non-psychoactive
substances

(x refers to the substance or substance type)

F1x.1 Harmful use
F1x.2 Dependence syndrome

F1x.3 State of withdrawal
F1x.4 State of withdrawal with delirium

F1x.5 Psychotic disorder

F1x.6 Amnesic syndrome

F1x.7 Residual and late-onset psychotic disorder

F55.x Abuse of non-psychoactive substances

with acute intoxication

Qualifiers for pattern include episodic and
continuous

Simplified qualifiers

Substance-induced delirium can be coded with
substance withdrawal

*Primarily incorporated into ICD-11
neurocognitive disorders

* Primarily incorporated into ICD-11
neurocognitive disorders
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Table 2. Comparison of psychoactive substances in ICD-10 and ICD-11

ICD-10 1CD-11
Alcohol Alcohol
Cannabinoids Cannabis

Synthetic cannabinoids
Opioids Opioids
Sedatives or hypnotics Sedatives or hypnotics or anxiolytics
Cocaine Cocaine

Other stimulants, including Stimulants

caffeine Synthetic cathinones
Caffeine

Hallucinogens Hallucinogens

Tobacco Nicotine

Volatile solvents

MDMA or related drugs

Volatile solvents

Dissociative drugs

This will allow a more precise tracking of health care
systems and, therefore, aggregated health data on which
to base the formulation of appropriate responses at clini-
cal, public health and social policy levels, both nationally
and globally. In particular, anxiolytic substances are explic-
itly mentioned as forming part of the class of sedative and
hypnotic substances. Caffeine is separated from other stim-
ulants due to the increasing importance to public health
of certain forms of its use such as in unregulated energy
drinks or mixtures of methamphetamine with caffeine. To-
bacco in ICD-10 is replaced by nicotine in ICD-11, reflect-
ing the increasing use of alternative forms of nicotine, for
example through vaporizers. Furthermore, MDMA or ‘ec-
stasy’ and dissociative drugs such as ketamine and phency-
clidine (PCP) are listed as separate classes of psychoactive
substances. In view of the increasing importance regarding
public health of the so-called new psychoactive substanc-
es (Mounteney et al., 2016), synthetic cannabinoids and
synthetic cathinones have been put forward as new classes
of psychoactive substances (Rhumorbarbe et al., 2019). In
this way, the use of synthetic cannabinoids can be analyzed
separately from cannabis and cannabis resin (Mensen et
al., 2019).

Harmful use pattern.

While ICD-10 used the term “harmful use”, in ICD-11
this has been replaced by “harmful pattern of use”, which
can be specified as either continuous or episodic. It is im-
portant to note that harming the health of others has been
included in the definition of harmful use. This reflects the
growing role of this type of harm in shaping policy and
program responses, which is particularly important in re-
lation to tobacco use. Harm to the health of others can be

intentional, as in the case of homicides or interpersonal

violence during intoxication from alcohol or drugs, or as
a result of the substance user’s difficulties in performing
social, professional or family functions, for example in the
case of negligence towards children. Harm to the health of
others is also being studied with regard to potential appli-
cation in improving assessment of disease burden caused
by the use of substances and the overall costs of substance
use incurred by societies. As proposed for ICD-11, a harm-
ful use pattern is defined as one which has caused clinically
significant harm to a person’s physical or mental health,
or in which substance-induced behaviour has caused clini-
cally significant damage to the health of other individuals.
Again, the damage can be caused by the toxic effects of a
substance, the direct or secondary toxic effects on body or-
gans and systems, or a dangerous route of administration.

Single episode of harmful use.

A new category of diagnosis, ‘single episode of harm-
ful use’, has been proposed for ICD-11, with the aim of
facilitating the recognition of episodes of substance use
causing harm to health when no diagnostic characteristics
of substance dependence or harmful patterns of use are
present. This category is specifically designed for use in
the context of a wide range of health services, especially in
primary care and emergency centres, rather than in specia-
lized treatment centres for mental disorders or substance
use. The proposed definition is the same as the harmful
pattern of use definition, except that the damage is caused
by a single episode of use. The inclusion and expansion of
the concept of harmful use as proposed in ICD-11 is extre-
mely important because it provides opportunities for pre-
vention, as well as early recognition of relevant behaviours
related to substance use. These types of problems can be
of a preclinical nature, in comparison with how substan-
ce use disorders present themselves in specialized settings.
Identifying harmful use, either as a pattern or as a single
episode, will also help to identify those people who can
respond to short psychological interventions performed by
non-specialist health care providers. Through aggregated
data from health encounters, these categories can also su-
pport better monitoring of the impact of substance use on
the health of the population at large.

Disorders by addictive behaviours

Reasons for linking disorders attributable to addictive
behaviours with substance use disorders:

- Frequent co-occurrence with substance use disorders
rather than impulse control disorders.
Similar developmental patterns and backgrounds
Shared neurobiological bases and cognitive impair-
ment
Hyposensitive dopaminergic reward circuits are invol-

ved in both
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- Similar response to behavioural and pharmacological
treatments (e.g., opioid antagonists)

- Genetic similarities

The addictive behaviours subsection includes two diag-
nostic categories: pathological gambling and video gaming
disorder. As in DSM-5, pathological gambling is included
in this chapter, and the F63 habit and impulse disorders
are omitted, while video gaming disorder, which shares si-
milarities with pathological gambling and substance use di-
sorders, is added. The inclusion of video gaming disorder
is attributable in part to the recognition of the increasing
prevalence of problematic video gaming as a public heal-
th issue, especially in countries such as China and Japan.
Particularly in Spain, the gambling craze is a phenomenon
with great economic and social impact and with regulatory
needs and specific preventive policies (Choliz & Saiz-Ruiz,
2016). In its 2017 report, the Directorate General for the
Regulation of Gambling (DGOYJ) indicates that slot machi-
nes, lotteries and Internet gambling (sports betting and
poker) and video games (both offline and online) are
preferred by the youngest participants (18-35 years), while
the problematic games identified more frequently among
older groups are slot machines, lotteries and football pools
(Direccién General de Ordenacién del Juego, 2017). Both
pathological gambling and video gaming disorder are qua-
lified as predominantly online or offline.

Conclusions

The proposed classification of substance use disorders
and addictive behaviours in ICD-11 includes a range of
diagnostic categories covering a broad spectrum of health
conditions. These reflect different levels and patterns of
substance use which range from single harmful use to con-
solidated addictive behaviours. Substantial changes have
been made based on systematic studies and field work to
enhance scientific validity grounded in current evidence
and to improve clinical utility and global applicability.

One of the main aims of this classification system is to
facilitate the early recognition of the negative health im-
pact of substance use and the provision of prevention and
treatment interventions for the different respective care
services. Another purpose of the eleventh revision is to
strengthen the capacity of WHO member states to monitor
the health consequences of substance use at population
level with a view to applying global strategies and farrea-
ching policies and to support the effective planning and
development of treatment systems. The concepts and de-
finitions of the problems related to substance use shaped
by a public health approach and with the participation of a
broad spectrum of health professionals will be more valid
and will have a great impact at different levels of the health
care system both in terms of identification and manage-
ment. We also consider that the ICD-11 will be a useful tool

for reducing the treatment gap between those who can
benefit from prevention and treatment interventions and
those who actually receive them and, over time, for impro-
ving the coverage of the different interventions in the field
of addictions, including those aimed at new psychoactive
substances and recently incorporated behaviours, such as
pathological gambling and video gaming disorder.
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Abstract

Resumen

This study evaluated the patterns of substance use in a large sample
of male-to-female (MtoF) and female-to-male (FtoM) transsexuals. A
total of 251 transsexual subjects (163 MtoF and 88 FtoM) attended in
the Gender Identity Unit of Catalonia completed self-administrated
questionnaires on consumption of alcohol, tobacco, cannabis,
cocaine, opioids, and designer drugs. Results were compared with the
general population in Catalonia using data from the National Health
Service (EDADES 2013 study). Current consumption of alcohol
(70.1%), tobacco (46.2%), and cannabis (16.3%) among transsexuals
was similar when compared with men (72.1%, 42.1%, 12.8%) and
increased when compared with women (57.6%, 35.2%, 5%); the
consumption between MtoF and FtoM subgroups was similar. The use
of cocaine was almost ten times more prevalent in the MtoF subgroup
than in the FtoM subgroup (1.1%), and in general population (less
than 1%). Only a few reported uses of opioids and designer drugs.
In conclusion, the substance use among transsexuals, except for the
use of cocaine, was similar between MtoF and FtoM subgroups, and
resembled the consumption prevalence among men in the general
population. The proportion of cocaine consumers in the MtoF
subgroup was up to ten times higher than in other subgroups.

Keywords: Transsexual; Transsexualism; Gender Dysphoria; Alcohol

use; Consumption patterns; Alcohol; Tobacco; Drugs.

Este estudio evalia los patrones de consumo de sustancias en per-
sonas transexuales de hombre a mujer (H-M) y de mujer a hombre
(M-H). Un total de 251 personas transexuales (163 H-M y 88 M-H),
atendidas en la Unidad de Identidad de Género de Cataluna, comple-
taron un cuestionario autoadministrado sobre el consumo de alcohol,
tabaco, cannabis, cocaina, opiaceos y drogas de diseno. Los resultados
se compararon con datos del Servicio Nacional de Salud en poblacion
general en Cataluna (estudio EDADES 2013). La prevalencia del con-
sumo de alcohol (70,1%), tabaco (46,2%) y cannabis (16,3%) actual
en el total de personas transexuales de ambos sexos fue similar al de
hombres en poblacién general (72,1%, 42,1%, 12,8%) y mayor que la
prevalencia en mujeres (57,6%, 35,2%, 5%); no se encontraron dife-
rencias en dicho consumo entre H-M y M-H. El consumo de cocaina
en H-M (9,8%) fue casi diez veces mds prevalente que en el subgrupo
M-H (1,1%) y que en ambos sexos en poblacién general (menor del
1%). S6lo unos pocos referian consumo de opidceos y drogas de di-
seno. En conclusion, el patrén de consumo de sustancias en personas
transexuales, excepto para la cocaina, es similar entre ambos sexos, y
se asemeja al patron de consumo masculino en poblacién general. El
consumo de cocaina es hasta diez veces mayor en el grupo de mujeres
transexuales (H-M) con respecto a los otros grupos.

Palabras clave: Transexual; Transexualismo; Disforia de género;

Patrones de consumo; Alcohol; Tabaco; Drogas.

Received: March 2017; Accepted: April 2018.

Send correspondence to:

Esther Gémez Gil. Institut Clinic de Neurociéncies. Servei de Psiquiatria. Hospital Clinic. Villarroel 170, 08036 Barcelona, Spain.
Tel: +34 93 (2275477). Fax: +34 (93) 2275477. E-mail: esgomez@clinic.ub.es / Isabel Esteva de Antonio. Departamento de Endocrinologia.
Hospital Regional Universitario. Mdlaga. Mail: isabelestevadeantonio@gmail.com

ADICCIONES, 2019 - VOL. 31 NO. 3 - PAGES 189-195

189



Patterns of alcohol, tobacco, and illicit drug use among transsexuals

ranssexualism (ICD-10, World Health Organi-

zation, 1993), gender identity disorder

(DSM-IV-TR, American Psychiatric Association,

2000), gender dysphoria (DSM-5, American
Psychiatric Association, 2013), or gender incongruence
(Drescher, Cohen-Kettenis & Winter, 2012) is a condition
in which individuals experience discrepancy between the
sex assigned at birth and the gender they identify with,
often leading to extensive personal distress (The World
Professional Association for Transgender Health (WPATH),
2011). The intensity of gender discrepancy is extreme when
using the first two terms (DSM-IV-TR, American Psychiatric
Associasion, 2000; ICD-10, World Health Organization,
1993), and more dimensional when using the recent
term of gender dysphoria (DSM-5, American Psychiatric
Association, 2013).

Despite increasing scientific interest in people with
gender dysphoria, their alcohol, tobacco, and illicit drug
abuse or consumption habits still lack thorough research.
In studies carried out in specialized gender units, data
of prevalence of previous alcohol and/or drug abuse
varied depending on gender and country: from 11.3%
to 50% among male-to-female (MtoF) and from 3.8% to
61.5% among female-to-male (FtoM) transsexuals (Cole,
O’Boyle, Emory & Meyer, 1997; De Cuypere, Janes &
Rubens, 1995; Goémez-Gil, Trilla, Salamero, Godas &
Valdés, 2009; Haraldsen & Dahl, 2000; Hepp, Kraemer,
Schnyder, Miller & Delsignore, 2005; Landen, Walinder &
Lundstrom, 1998; Verschoor & Poortinga, 1988). Whereas
in the Netherlands (Verschoor & Poortinga, 1988),
Switzerland (Hepp et al., 2005), and the USA (Cole et al.,
1997) it was higher among MtoF than FtoM transsexuals,
in Belgium (De Cuypere etal., 1995) and Sweden (Landen
etal., 1998) it was higher in the FtoM subgroup; however,
none of these differences were found to be statistically
significant. A Spanish study of our work group (Gomez-
Gil etal., 2009) showed the current prevalence of abuse or
dependence among MtoF transsexuals to be higher than
among FtoM both for alcohol (10.7% vs. 1.4%) and other
substances (14.5% vs. 1.4%).

Data on substance consumption is even more limited
than data on abuse in this population. In the USA, data
on substance use can be obtained from studies on HIV
prevalence and risk behaviors among transgender women
(MtoF transgender individuals). A systematic review
(Herbst et al., 2008) showed the prevalence of alcohol
consumption to be 43.7%, marijuana 20.2%, injected
street drugs 12%, and other illicit drugs 26.7%. In later
studies the proportion of consumers was similar (Reback
& Fletcher, 2014; Santos et al., 2014; Sevelius, Reznick,
Hart & Schwarcz, 2009) or even higher (Rowe, Santos,
McFarland & Wilson, 2015). In two of them (Reback et al.,
2014; Santos et al., 2014) the prevalence of alcohol and
illicit drug use among transwomen was found to be higher

than in the general population. A recent Canadian study
found higher prevalence of amphetamine and cocaine
use among transgenders than in the non-transgender
population (Scheim, Bauer & Shokoohi, 2017). Most of
these studies, however, did not include transgender men
(FtoM transgender individuals) and, as their participants
were mainly recruited on the streets, transgender-specific
social service agencies, or through respondent-driven
sampling, comparisons with studies carried out in clinical
settings should be done with caution.

Even less is known about the smoking habits of people
with gender dysphoria. In two studies active smokers
comprised one third of transgender participants (Conron,
Scott, Stowell & Landers, 2012; Shires & Jaffee, 2016); they
were also more likely to smoke than the nontransgender
individuals with odds ratio of 2.7 (Conron et al., 2012).

The aims of this study were: (1) to evaluate self-reported
consumption patterns of alcohol, tobacco, cannabis,
cocaine, opioids, and designer drugs in a large sample of
Spanish MtoF and FtoM transsexuals attending a Gender
Identity Unit in Catalonia, Spain and (2) to compare this
sample with the general population.

Method

Participants

A total of 300 consecutive transsexuals were offered
to participate in the study during a psychiatric visit at the
Gender Identity Unit of the Hospital Clinic of Barcelona
from 2010 to 2014. Awritten informed consent was obtained
from the participants. Transsexualism or gender identity
disorder in adulthood or adolescence was diagnosed by
two experts on gender identity disorder management, a
psychologist and a psychiatrist, using the ICD-10 (World
Health Organization, 1993) or the DSM-IV-TR (American
Psychiatric Associasion, 2000) criteria. The study was
approved by the Ethics Committee of the hospital and was
conducted in accordance with the Declaration of Helsinki
(World Medical Association, 2013).

This study formed part of a larger research project
with a focus on psychiatric comorbidity (Gomez-Gil et al.,
2009), social distress, anxiety and depression (Gomez-Gil
etal., 2012), personality (Gomez-Gil et al., 2013), quality of
life (Gomez-Gil, Zubiaurre-Elorza, de Antonio, Guillamon
& Salamero, 2014), and sexual quality of life (Bartolucci et
al., 2015) of Spanish transsexuals.

Measurements

This was a descriptive cross-sectional study. A researcher-
designed questionnaire was used to record information on
participants’ age, gender, and status of hormone treatment.
A Spanish version (Rubio Valladolid, Bermejo Vicedo,
Caballero Sanchez-Serrano & Santo-Domingo Carrasco,
1998) of The Alcohol Use Disorders Identification Test
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(AUDIT) (Saunders, Aasland, Babor, de la Fuente & Grant,
1993) was used to assess drinking habits and to detect
possible hazardous and harmful alcohol consumption. A
cut-off score of 8 was used to detect hazardous drinking,
with sensitivity ranging from 81.4% to 90% and specificity
from 90% to 94.6% (de Torres et al., 2009; Gomez, Conde,
Santana & Jorrin, 2005; Rubio Valladolid et al., 1998).
To asses smoking habits a multiple-choice question was
used: How many cigarettes do you smoke per day? (I do
not smoke; 1-15; 16-25; 26 or more). Finally, a researcher-
designed questionnaire assessed the use of other addictive
substances. The questionnaire contained four questions
aimed at evaluating current use of four types of drugs: (1)
Do you consume cocaine? (Yes, No); (2) Do you consume
cannabis or its derivatives? (Yes, No); (3) Do you consume
designer drugs (ecstasy or liquid ecstasy)? (Yes, No); (4)
Do you consume opioids (heroin, morphine, codeine,
methadone, tramadol, fentanyl, buprex)? (Yes, No).

Prevalence of alcohol, tobacco, cannabis, cocaine,
ecstasy, and heroin use in the last 30 days among women,
men and in the total sample taken from EDADES 2013
survey (data collected between 2013 and 2014) was used
to compare the study sample with the general Catalan
population (Generalitat de Catalunya Departament
de Salut, 2015). EDADES is a household survey that
biennially evaluates consumption of alcohol, tobacco and
drugs among residents in Spain. Participants are asked by
a trained interviewer “In the last 30 days, in how many days
have you consumed alcohol [smoked tobacco, consumed
cannabis, consumed cocaine]?” and “Have you consumed
ecstasy or other designer drugs in the last 30 days?”. The
Catalonian sample of EDADES 2013 consisted of 2019
male and female individuals aged between 15 and 64
years and was chosen due to a similar time-frame of data
collection.

Statistical analysis

Data of our sample were analyzed using the Statistical
(SPSS)-version 18.
Frequencies, means, and standard deviationswere calculated

Package for the Social Sciences

to describe the sample. Data were checked for normality of
distribution and outliers. P-values below 0.05 were regarded
as statistically significant. To compare quantitative variables
the two-sided t-Student test was used. The chi-square test was
used to compare the prevalence between MtoF and FtoM
participants; Fisher’s exact test was used when necessary.
Multivariate logistic regression analysis was used to control
for age, sex, and hormonal treatment when statistically
significant differences were found with the t-Student test.
To compare the prevalence of alcohol and illicit drugs use
between our sample and the sample of the general Catalan
population we used the one-sample two-sided z-test for a
population proportion (available online at http://epitools.
ausvet.com.au/content.php?page=z-test-1).

Results

Participants

Of the 300 transsexual subjects who were invited to
participate, 22 (7.3%) refused to participate and 27 (9%)
were excluded due to incomplete answers on the scale
questionnaires. A total of 251 (83.7%) subjects (163 MtoF
and 88 FtoM) were finally included (age range 14-63 years,
Mean age = 29.9, SD = 10.26). The MtoF subgroup was older
than the FtoM subgroup (age range 14-63 years, Mean age
= 31.47, SD = 10.91 vs. age range 18-51 years, Mean age =
26.99, SD = 8.23; t(222.76) = 3.656, p < 0.05). Of all the
participants, 111 (44.2%) were on hormone treatmentat the
time of participation in the study. The difference between
the proportion of patients being on hormone treatment in
the MtoF subgroup (n =87;53.4%) and the FtoM subgroup
(n = 24; 27.3%) was statistically significant (z = 2.035, p
= 0.042). Other socio-demographic characteristics, are
described in subsamples of this study. More than 50% of
the sample had low educational level and low-qualified jobs
(Gomez-Gil et al., 2013; Gomez-Gil et al., 2012).

Patterns of substance use and differences between
the MtoF and FtoM subgroups

The only statistically significant difference between
the MtoF and the FtoM subgroups was found in cocaine
consumption: the percentage of cocaine consumers in the
MtoF subgroup was almost ten times higher (Table 1). No
statistically significant differences were found between MtoF
and FtoM patients (Table 2) neither in the proportions of
hazardous or harmful drinkers nor in the average score of
the AUDIT (M =2.6,SD =3.33vs. M =2.52, SD = 3.52). The
results of multivariate logistic regression analyses when
controlling for age, sex, and hormonal treatment found
an association between cocaine consumption and MtoF sex
(OR="7.8; p=0.05). The model accounted for the 10.5 % of
the variance according to Nagelkerke R2

Differences of substance use among transsexual
subjects compared with the general Catalan
population

Table 1 shows the prevalence of alcohol, tobacco,
cannabis, cocaine, opioids, and designer drugs use among
the transsexual sample and the general population sample
taken from the EDADES 2013 survey. As shown in Table 2,
comparisons between total samples showed no statistically
significant differences in alcohol consumption but the
percentage of tobacco and cannabis consumers was higher
among transsexual subjects. However, in comparisons
between the subgroups the prevalence of alcohol, tobacco
and cannabis use among both MtoF and FtoM transsexuals
did not differ when compared with men and was only
increased when compared with women.

Even though a statistical comparison was not possible,
the use of cocaine in the MtoF subgroup (9.8%) was

ADICCIONES, 2019 - VOL. 31 NO. 3

191



Patterns of alcohol, tobacco, and illicit drug use among transsexuals

Table 1. Prevalence of substance use among male-to-female (MtoF) and female-to-male (FtoM) transsexuals, and in Catalonian general
population taken from EDADES 2013 survey (Generalitat de Catalunya Departament de Salut, 2015)

Tran.ls:(;t;(luals MtoF FtoM T(;’t:[l)uGl:tl;:;al Men Women
(n=251) (n=163) (n=88) (n=2019) (n=1027) (n=992)
N (%) n (%) n (%) N (%) n (%) n (%)
Alcohol consumers (AUDIT Score) 176 (70.1%) 114 (69.9%) 62 (70.5%) 65.0% 72.1% 57.6%
Low-risk drinkers (1—7) 159 (63.3%) 103 (63.2%) 56 (63.6%)
High risk drinkers (8-19) 15 (6%) 10 (6.1%) 5 (5.6%)
Probable alcohol dependence (220) 2 (0.8%) 1 (0.6%) 1(1.1%)
Hazardous or harmful drinkers (=8) 17 (6.8%) 11 (6.7%) 6 (6.8%)
Tobacco consumers 116 (46.2%) 71 (43.6%) 45 (51.1%) 38.7% 42.1% 35.2%
1-15 per day 89 (76.7%) 52 (73.2%) 37 (82.2%)
16-25 per day 22 (19%) 16 (22.5%) 6 (13.3%)
26 or more per day 5 (4.3%) 3 (4.2%) 2 (4.4%)
Cannabis consumers 41 (16.3%) 24 (14.7%) 17 (19.3%) 8.9% 12.8% 5.0%
Cocaine consumers 17 (6.8%) 16 (9.8%) 1(1.1%) 1.6% 2.5% 0.7%
Opioids consumers 1 (0.4%) 0 (0%) 1 (1.1%) * * *
Designer drugs consumers 4 (1.6%) 4 (2.5%) 0 (0%) 0.1% 0.2% 0.1%

Note. * No data available for a comparison

Table 2. Comparison of substance use in male-to-female (Mtof) and female-to-male (FtoM) transsexuals, and in Catalonian men and
women population taken from EDADES 2013 survey (Generalitat de Catalunya Departament de Salut, 2015)

Total Transsexuals vs.
MtoF vs. FtoM Total General MtoF vs. Men MtoF vs. Women FtoM vs. Men FtoM vs. Women
Population

x2 p z p z p z p z p z p
Alcohol 0.00 n.s 1 n.s 0.6 n.s 2 0.001 0 n.s 2 0.01
CONSUMErs .007 .S. .7 .S. . . 3. .0015 3 -S. 4 0143
Tobacco 1.32 n.s 2 0.01 s} n.s 2.2 0.02 1 n.s 1 0.0018
consumers 3 . 4 0147 4 .S. . .0247 .7 .S. 3 .
Cannabis 0.88 n.s 1 <0.0001 o n.s <0.0001 1.8 n.s >
consumers 003 : 4 ’ 7 e >7 ’ ’ -
Cocaine 6.818  0.009 o o ** ** >
consumers
Opioids 0.351* n.s
consumers
Designer drugs 0.301* n.s. Wk . *k % %

consumers

Note. *Fisher’s exact test was used; ** Comparison not reliable due to low effectives; n.s.: not statistically significant

noticeably more prevalent than among FtoM (nine-times
higher) and both men (almost fourtimes higher) and
women (fourteen-times higher) (Table 1).

Discussion

To our knowledge, our study was the first to examine
the patterns of substance use in a large transsexual sample
of both genders in Catalonia, Spain, and to compare the
consumption prevalence with the general population.
Evaluating patterns of alcohol, tobacco and illicit drug
use among transsexual individuals is important for

making preventive care policies, as substance misuse is
associated with other risk factors, such as elevated risk of
social exclusion (Hyde et al., 2014; Scheim et al., 2017),
involvement in sex work (Sausa, Keatley & Operario, 2007)
and HIV infection (Reback et al., 2014; Sausa et al., 2007),
especially among MtoF transsexuals.

The proportion of transsexual subjects consuming
alcohol, tobacco, cannabis, opioids and designer drugs was
surprisingly similar between MtoF and FtoM individuals; it
seems thatgender dysphoriareduces the gender differences
in consumption often observed in the general population in

which men tend to consume more substances than women.
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The only statistically significant difference was found in
cocaine consumption and it was considerably higher in
the MtoF subgroup. One of the plausible reasons of this
difference in cocaine use could be frequent involvement
in sex work among MtoF transsexual in Spain rather than
being linked to the sex assigned at birth and the gender
identification. In a previous study of our team (Gomez-Gil
et al., 2009) 33% of MtoF transsexuals reported current
or previous involvement in prostitution and sex-shows. Use
of drugs can mitigate the negative emotional impact of
sex work and might be required by the customers (Sausa
et al., 2007). On the other hand, illicit substances might
be used to increase sexual excitation or to decrease the
pain threshold (Dolengevich-Segal, Rodriguez-Salgado,
Bellesteros-Lopez & Molina-Prado, 2017).

Compared with the scarce data of consumption from
the existing literature, transwomen in the USA (Herbst et
al., 2008; Reback et al., 2014; Santos et al., 2014; Sevelius
et al., 2009) reported less alcohol consumption, yet more
use of cannabis than the MtoF subgroup in our study.
The consumption of other illicit drugs is impossible to
compare due to distinct categories used. The prevalence
of tobacco smoking (Conron et al., 2012; Shires et al.,
2016) was lower than in our study (36.2% and 27.2% vs.
46.2%). Nevertheless, it must be taken into account that
the prevalence of smokers (17.3%) in a nontransgender
control group (Conron et al., 2012) was as well lower than
in the general Catalan population (38.7%).

Interestingly, when compared by subgroups, the
proportion of alcohol, tobacco and cannabis consumers
among both MtoF and FtoM transsexuals resembled the
prevalence among men and was higher than among women.
Even though a statistical comparison was not possible,
the prevalence of cocaine use in the MtoF subgroup was
remarkably increased when compared with both men and
women of the general Catalan population; this increase
could be related to the marginal and socioeconomically
poor environment of MtoF transsexuals involved in
prostitution. Further research is needed to determine the
causes of the rather masculine consumption of alcohol,
tobacco and cannabis. Identification and understanding
of different patterns of consumption would benefit
prevention and treatment strategies.

This study has several limitations. First of all, its
participants were recruited through a Gender Unit
when requiring assessment for diagnosis and treatment.
Due to fear of negative consequences on the assistance,
the consumption prevalence might be underreported.
Secondly, we estimated the current substance use without
taking into account the lifetime prevalence of substance
dependence or abuse, possibly minimizing the extent of
the problem. Moreover, most of the questions used to
assess drug consumption did not consider the quantity and
the frequency of consumption. Thirdly, we used a control

group from another study for comparisons (EDADES
2013) and the original data files of the control group were
not available. Finally, since the participants were attending
specialized medical services, it is uncertain whether these
results can be applied to those who do not have access to
clinical facilities. We hypothesize that transsexuals who
have never received medical attention or those who are
taking hormones without a prescription may experience
poorer quality of life than those attending specialized
services. Therefore, the consumption of alcohol, tobacco,
and illicit drugs might be underestimated.

In conclusion, the substance use among transsexuals was
similar between MtoF and FtoM subgroups, except for the
use of cocaine. When compared with the general Catalan
population, transsexual subjects resembled men in the use of
alcohol, tobacco and cannabis but the prevalence was higher
than among women. The proportion of cocaine consumers
in the subgroup of MtF was increased when compared with
both men and women in the general population. Only a
few reported uses of opioids and designer drugs. Further
research is needed to investigate the causal relationships of
our findings. Considering the risks associated to substance
use, any intervention aimed at improving the health of
people with gender dysphoria should consider the particular
patterns of alcohol, tobacco and illicit drug use.
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Abstract

Resumen

Background. While progress has been made to create smoke-free
airports, sales of e-cigarettes at airports and airplanes and the
presence of advertisements might detract from these smoke-free
policies. The objective of this study is to describe the presence of
policies, advertising, sales and use of e-cigarettes in airports and on
flights in Europe and the US.

Methods. A cross-sectional study was conducted between March-May,
2014. The study included 21 large and mid-sized airports of Europe
and the US as well as 19 flights. A standardised protocol was used to
observe points of sales and advertisements and to collect information
on the implementation of policies on e-cigarette use. In addition,
a series of questions were developed to obtain policy details from
airport personnel and flight attendants.

Results. Retail outlets selling e-cigarettes in airports were present in
approximately 20% and 40% of the observed pre and postsecurity
areas, respectively. In post-security, 27.8% of the airport staff reported
that the use of e-cigarettes indoors was not allowed, 22.2% reported
that they did not know, 27.8% reported that it was only allowed in
the smoking room, and 22.2% reported that it was allowed anywhere.
Smoking ban announcements were made on all flights. However, only
15.8% of the flights made a specific announcement regarding the ban
of using e-cigarettes.

Conclusions. In light of our results, it seems necessary to reinforce
in-flight e-cigarette smoking ban announcements and to instruct
airport employees about the existence of e-cigarette smoking policies.
Furthermore, airports themselves should also be encouraged to adopt
smoke-free policies.

Key words: Electronic cigarettes; Advertisements; Points of sale;
Airports; Aircraft.

Antecedentes. Pese a los avances en las politicas libres de humo en los
aeropuertos, las ventas de cigarrillos electrénicos en aeropuertos y
aviones y la presencia de publicidad pueden suponer un paso atrds en
la implementacién de dichas politicas. El objetivo de este estudio es
describir la presencia de politicas, publicidad, ventasy el uso de cigarrillos
electrénicos en aeropuertos y en vuelos de Europa y los EE.UU.
Meétodos. Estudio transversal realizado entre marzo y mayo del ano
2014. El estudio incluyé 21 aeropuertos grandes y medianos de
Europa y los EE.UU., asi como 19 vuelos. Se utiliz6 un protocolo
estandarizado para observar puntos de venta y publicidad y se recogio
informacién sobre la implementacién de politicas sobre el uso de
cigarrillos electrénicos. Ademas, obtuvo informacion mas detallada
del personal del aeropuerto y de los asistentes de vuelo sobre las
politicas de uso de cigarrillo electrénicos.

Resultados. Los puntos de venta de cigarrillos electronicos en los
aeropuertos estaban presentes en aproximadamente el 20% y el 40%
de las dreas observadas antes y después del control de seguridad,
respectivamente. Después del control, el 27,8% del personal del
aeropuerto declar6 que no estaba permitido el uso los cigarrillos
electrénicos en el interior, el 22,2% declaré que no sabia si se podian
usar, el 27,8% declaré que sélo estaba permitido en el drea de
fumadores y el 22,2% declaré que se podia fumar en cualquier parte.
Todos los vuelos anunciaron la prohibicion de fumar. Sin embargo,
s6lo el 15,8% de los vuelos especificamente anuncié la prohibicién de
usar cigarrillos electrénicos.

Conclusiones. Nuestros resultados muestran que seria necesario
reforzar los avisos de prohibiciéon del uso de cigarrillos electrénicos
durante los vuelos y de instruir a los empleados del aeropuerto sobre
la existencia de politicas sobre el uso de cigarrillos electrénicos.
Ademas, también se deberia promover politicas libres de humo sin
excepciones en todos los aeropuertos.

Palabras clave: Cigarrillos electrénicos; Publicidad; Puntos de venta;

Aeropuerto; Vuelo.
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lectronic cigarettes (e-cigarettes) are battery-ope-

rated products designed to turn nicotine and

other chemicals into vapor and particles. There

has been some controversial regarding different
issues, such as the efficacy of their use as a tool for smo-
king cessation and harm reduction, or their marketing and
advertisement and their use in public places (Grana, Be-
nowitz & Glantz, 2014a). Despite the recent increase in po-
pularity, only limited data is available on their safety (Ma-
yor, 2014). In addition to potential health effects (Grana et
al,, 2014a), e-cigarette use in non-smoking areas might also
undermine smoking denormalisation efforts (Tan, Bigman
& Sanders-Jackson, 2015).

A recent study conducted in 34 major international
airports showed that airports represent a public and oc-
cupational space that is often overlooked in smoke-free
policies (Stillman, Soong, Kleb, Grant & Navas-Acien,
2015b). According to another study carried out in the
same 21 airports studied in this paper, tobacco adverti-
sing, promotion, and sponsorship are widespread and
might be associated with outdoor smoking (Soong et al.,
2016). While progress has been made to create smoke-
free airports, the widespread sales of tobacco products
including e-cigarettes and the presence of advertisements
detract from these smoke-free policies. Millions of pass-
engers pass through airports yearly and the unrestricted
sales and promotion of these products does pose a public
health issue.

No studies to date have reported data on the use of e-ci-
garettes nor the sales, marketing and promotion of the-
se products in airports. Stillman et. al. (2015b) reported
confusion among flight attendant and passengers about
e-cigarette use during flights but did not include any fur-
ther information concerning airline policy or approach to
these products. The objective of this study is to describe
the presence of policies, advertising, sales and use of e-ci-
garettes in airports and on selected flights in Europe and
the US.

Methods

A cross-sectional observational study was conducted
in March-May 2014. 21 large and mid-sized airports of
Europe (N=11) and the US (N=10), as well as 19 flights
between these airports, were selected on a convenience
basis.

We used a standardized protocol to observe points of
sales and advertisement and gathered information concer-
ning presence or absence of policy regarding e-cigarette
use. A checklist of observational variables for airports and
flights was designed and tested at one airport in Europe
(Madrid Barajas) and one airport in the US (Baltimore
Washington International). In addition to the observatio-
nal variables collected, a series of questions were develo-

ped to obtain policy details from airport personnel and
flight attendants. Data collectors were trained on study
procedure.

The following variables were collected in both pre-se-
curity and post-security areas of the studied airports: pre-
sence of points of sales and e-cigarette advertising. In ad-
dition, data collectors asked airport personnel located in
both areas the following open-ended question: “Where can
I use e-cigarettes?”. The observational variables collected
during flights between airports were: presence of tobacco
and e-cigarette control policies, presence of e-cigarette
advertisements (either through audio announcements or
through duty-free magazines), and duty-free tobacco and
e-cigarette sales. Additionally, data collectors asked flight
attendants the following questions: “Can I use e-cigarettes
in the flight?” and “Have you ever seen someone using an
e-cigarette during a flight?”

The Institutional Review Board at the Johns Hopkins
Bloomberg School of Public Health approved all study
protocols and materials. A descriptive analysis according to
airport location (Europe/USA) was carried out.

Results

Retail outlets for e-cigarettes were present in approxi-
mately 20% and 40% of the pre- and post-security areas,
respectively. Pre-security, 50% of the airport staff reported
that using e-cigarettes was not allowed, 37.5% reported
they did not know and 12.5% reported it was only allowed
in the smoking room. Post-security, 27.8% of the airport
staff reported it was not allowed to use e-cigarettes indoors,
22.2% reported they did not know, 27.8% reported it was
only allowed in the smoking room, and 22.2% reported it
was allowed anywhere (Table 1).

Smoking ban announcements were made on all flights.
However, only 15.8% of the flights made a specific announ-
cement regarding the ban of using e-cigarettes. There were
no in-flight announcements or advertisements of e-ciga-
rettes in airlines magazines. All the flight attendants said
that using e-cigarettes was banned during the flight, but
26.3% reported having ever seen someone using e-cigaret-
tes in-flight (Table 1).

Discussion

The results of the study show that points of sale of
e-cigarettes are more common in the post-security area
(40%) than in the pre-security area (20%). We also found
substantial heterogeneity regarding where e-cigarettes
are allowed among the different airports studied. Fur-
thermore, a high percentage of airport staff did not seem
to know the e-cigarette policy of the airport where they
were working. There were announcements of in-flight
smoking policies in all flights studied. However, the spe-

ADICCIONES, 2019 - VOL. 31 NO. 3

197



E-cigarettes in airports and on flights: Europe and the US

cific e-cigarette policy was announced only in 15% of the
flights. All the flight assistants reported that the use of
e-cigarettes was not allowed, although 1 out of 4 flight at-
tendants reported having ever seen at least one passenger
trying to use one.

Marketing for e-cigarettes often describes them as emi-
tting only “harmless water vapor.” (Grana & Ling, 2014c).
This message is frequently coupled with claims that they
can be used anytime and anywhere (Grana, Ling, Benowitz
& Glantz, 2014b). In this sense, a study carried out in 2011
showed that 88% of e-cigarette websites claimed that e-ci-
garettes could be smoked anywhere, including smoke-free

environments (e.g., bars and airplanes) (Grana & Ling,
2014c). This type of marketing combined with the fact
that, according to our data, specific e-cigarette policy on
board is infrequently announced, could result in a mi-
sunderstanding by e-cigarette users, who may believe that
e-cigarette use is allowed during a flight. This fact could
explain why one fourth of flight attendants had seen at
least one passenger trying to use e-cigarettes in-flight. In
a previous study (Stillman, Soong, Zheng & Navas-Acien,
2015a), this percentage was even higher, with almost 50%
of flight attendants reporting ever seeing e-cigarette use on
a flight or an airport.

Table 1. E-cigarette policy, use, sales and advertisement in European and US airports and flights, 2014.

Europe USA Total
(N=11) (N=10) (N=21)
% (n) % (n) % (n)
AIRPORTS
Pre-security area
E-cigarette points of sale 36.4 (4) 0.0 (0) 21.1 (4)
E-cigarette promotions or advertisements 0.0 (0) 0.0 (0) 0.0 (0)
Answers to the question “where can | use e-cigarettes in the pre-security area?”®
Not allowed indoors 36.4 (4) 80.0 (4) 50.0 (8)
In a smoking room 18.2 (2) 0.0 (0) 12.5(2)
Anywhere 0.0 (0) 0.0 (0) 0.0 (0)
Do not know 45.4 (5) 20.0 (1) 37.5 (6)
Post-security area
E-cigarette points of sale 36.4 (4) 44.0 (4) 38.1(8)
E-cigarette promotions or advertisements 10.0 (1) 11.1 (1) 10.5 (2)
Answers to the question “where can | use e-cigarettes in the post-security area?”®
Not allowed indoors 10.0 (1) 50.0 (4) 27.8 (5)
In a smoking room 30.0(3) 25.0 (2) 27.8 (5)
Anywhere 30.0 3) 12.5(1) 22.2 (4)
Do not know 30.0(3) 12.5(1) 22.2 (4)
FLIGHTS
Announcement of in-flight smoking policy 100.0 (11) 100.0 (8) 100.0 (19)
Announcement of in-flight e-cigarette policy 9.1 (1) 25.0 (2) 15.8 (3)
Announcement of tobacco products 100.0 (11) 100.0 (8) 100.0 (19)
Announcement of e-cigarette sales/e-cigarette advertisement in airline magazine 0.0 (0) 0.0 (0) 0.0 (0)
Tobacco products/e-cigarettes visible in duty free cart 0.0 (0) 0.0 (0) 0.0 (0)
E-cigarettes can be used in-flight 0.0 (0) 0.0 (0) 0.0 (0)
The flight attendant has ever seen passengers using an e-cigarette in-flight 27.3(3) 25.0 (2) 26.3 (5)

Note. *Missing values were excluded from the analysis in each variable; ®Reported by the airport staff; Reported by the flight attendant.
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In Europe, The Tobacco Products Directive (2014/40/
EU) entered into force on 19 May 2014 and became appli-
cable in EU countries on 20 May 2016. Among other me-
asures, the directive bans promotional and misleading
elements on tobacco products, e-cigarettes and herbal
products for smoking and sets out safety, quality and no-
tification requirements for electronic cigarettes (Tobacco
Products Directive, 2014). In 2012, the International Air
Transport Association (IATA) recommended prohibiting
the use of e-cigarettes on board aircraft. Later, in May 2015,
IATA extended the recommendation to encourage airlines
to widely communicate their e-cigarette policy to passen-
gers (IATA, 2016). In October 2015, the US Department
of Transportation prohibited passengers from carrying
e-cigarettes in checked baggages and charging these devi-
ces on board for safety reasons (Federal Register, 2015).
In March 2016, a rule banning the use of e-cigarettes on
board of all flights of US was announced. Policies about
the use of e-cigarettes in airports vary across countries. In
2014, according to a report of the American nonsmokers’
rights foundation, 23 of the 35 busiest US airports (6 out
of 10 of the US airports evaluated in our study) included
e-cigarettes in smoking policies. It is important to notice
that in Europe, more than 30% of the time we asked staff
about e-cigarettes, they did not know if using e-cigarettes
was allowed or not. These data show that policies are not
clear regarding the use of e-cigarettes in airports, and the-
re is an important lack of knowledge among the staff that is
in charge of informing the passengers as well as enforcing
the airport policies.

One of the potential limitations of the study is the con-
venience sampling approach used. Although the study ga-
thers information about airports in Europe and the US,
the situation could be very different in other areas of the
world, where tobacco control policies are less developed
than in Europe or the US. Among the strengths, it is im-
portant to consider that this is the first study that provides
evidence of policies, advertising, sales and use of e-cigare-
ttes on flights and airports. Furthermore, all the variables
were systematically collected by trained researchers, mini-
mizing a potential instrumental bias regarding the data co-
llected. In addition, the study gathered information from
more than 20 airports in Europe and the US.

In light of our results, it seems necessary to reinforce
in-flight e-cigarette smoking ban announcements and to
instruct the airport employees about the existence of e-ci-
garette smoking policies. Furthermore, airports themsel-
ves should also be encouraged to adopt policies to protect
all persons who work or use their facilities (Grana et al.,
2014a; Stillman et al., 2015b). Banning the use of e-ciga-
rettes in airports and flights will help to ensure the com-
pliance with smoke-free laws and reduce the exposure to
aerosols among passengers, crewmembers and airport
employees.
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Abstract

Resumen

The use of banned substances to increase athletes’ performance has
been a scourge in international sport. In this sense, the World Anti-
Doping Agency (WADA-AMA) has implemented a series of standards
that harmonize the fight against doping. In particular, accredited
WADA-AMA laboratories play an important role in the eradication of
sports doping. This report shows the data obtained in the National
Laboratory of Prevention and Control of Doping (LNPCD-CONADE)
according to the incidence of Adverse Analytical Findings (AAF) in
the 2009-2015 interval, which were obtained from the analysis of a
total of 18,085 biological doping-control samples. The distribution of
samples was analyzed as a function of gender, type of sport either in
competition or out of competition, as well as the prevalence of AAF
during the period of time analyzed and the relation regarding group
of doping substance and type of sport. The data presented here were
compared with those reported worldwide by the WADA-AMA and
it was observed that in the cases of substances of the S1 group, the
percentage reported by the LNPCD-CONADE is higher than the one
reported worldwide. The opposite was observed for AAF presented by
some substance from Groups S6 and S8. Likewise, a higher prevalence
in the use of doping substances by male athletes (75%) is observed
compared to that observed in female athletes (25%). The sports with
the highest number of AAF detected in the laboratory were baseball,
cycling, and athletics.

Banned National

Keywords: Anti-Doping  Control; substances;

Antidoping Laboratory-CONADE; ISO/IEC-1 7025.

El uso de sustancias para incrementar el desarrollo deportivo de
atletas ha sido un flagelo en el deporte internacional. En este sentido
la Agencia Mundial Antidopaje (WADA-AMA) ha implementado una
serie de estandares que permiten armonizar la lucha contra el dopaje
desde diferentes aristas. Particularmente los laboratorios acreditados
por la WADA-AMA forman parte importante en la erradicacion de
dopaje deportivo. En este informe se muestran los datos obtenidos
en el Laboratorio Nacional de Prevenciéon y Control del Dopaje
(LNPCD-CONADE) de acuerdo a la incidencia de Resultados
Analiticos Adversos (RAA) en el periodo 2009-2015, los cuales fueron
obtenidos del andlisis de un total de 18,085 muestras biolégicas de
control antidopaje. Se hace un andlisis de la distribucion de muestras
de acuerdo al género, tipo de deporte ya sea en competicion o fuera
de competicion, asi como de la prevalencia de RAA durante el periodo
de tiempo analizado y la relacién respecto al grupo de sustancia
dopante y tipo de deporte. Los datos aqui presentados se compararon
con los disponibles en la pagina electronica de la WADA-AMA y se
observé que en los casos de sustancias del grupo S1 es mas alto el
porcentaje que se reporta por el LNPCD-CONADE que el reportado a
nivel mundial, caso contrario se determiné para RAA que presentaron
alguna sustancia del grupo S6 y S8. Asi mismo se observa una mayor
prevalencia en el uso de sustancias dopantes por atletas masculinos
(75%) comparado con el 25 % observado en atletas femeninos. Los
deportes con mayor numero de RAA detectados en el laboratorio
fueron béisbol, ciclismo y atletismo.

Palabras clave: Control antidopaje; Sustancias dopantes; Laboratorio
Nacional de Prevencién y Control del Dopaje-CONADE; ISO/IEC-
17025.
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oping in sports is considered as the use of a

substance or physical method that artificially

increases an athletes’ physical capacity. Accor-

dingly, the World Anti-Doping Agency (WA-
DA-AMA) was created at the end of 1999 in order to or-
ganize and manage the efforts aimed at the prevention of
doping in sports. Since its inception, this agency published
a document called the International Standard for Labora-
tories (ISL) (WADA-AMA, ISL, 2009, 2012, 2015) to har-
monize the analysis of biological samples of doping control
in its accredited laboratories. Before the creation of the
WADA-AMA, several countries already possessed a labora-
tory acknowledged by the medical commission of the Inter-
national Olympic Committee (IOC) to perform this type of
analysis. Subsequently, these laboratories were accredited
under the ISL issued by the WADA-AMA. Hemmersbach
(2008) presented some historical data of the anti-doping
laboratories to date. Other authors have described the im-
pact and implications of sports doping in society and the
sports community (Ramos, 1999; Catlin, Fitch & Ljungg-
vist, 2008; Dvorak, Saugy & Pitsiladis, 2014; Atienza, Lopez
& Pérez, 2014; Smith & Stewart, 2015). At this time, Mexico
had a laboratory designed to meet the needs of analysis
of biological samples for doping control of Mexican athle-
tes, so the National Commission of Physical Culture and
Sports (CONADE), the governing body of sports policies
in Mexico, aimed its efforts at obtaining international ac-
creditation of its laboratory under the standard of the WA-
DA-AMA (WADA-AMA, ISL, 2009, 2012, 2015). In this sen-
se, Mexico joined the international convention against the
use of doping in sport, promoted by the UNESCO. In the
year 2007, it reaffirmed its commitment to this cause, rati-
fying it through a decree published in 2007 in the Official
Journal of the Federation (DOF, 2007), and conclusively
supporting the accreditation of its laboratory.

In 2009, the National Laboratory of Prevention and
Control of Doping of Mexico (LNPCD-CONADE), in co-
llaboration with the Catalonian Anti-doping Laboratory
Fundaci6 Institut Mar D’Investigacions Mediques (IMIM)
of Barcelona, Spain, a laboratory accredited by the WA-
DA-AMA, began, in an organized fashion, the implemen-
tation of a quality management system based on ISO/
EC-17025 standard, an indispensable requirement for the
accreditation of the WADA-AMA at that moment. The pre-
parations for the celebration of the 16th Pan American Ga-
mes 2011, which would be held in October in the city of
Guadalajara, Jalisco, Mexico, had already begun. Thus, the
LNPCD-CONADE along with the Catalonian Anti-doping
Laboratory, were responsible for the analysis of the biolo-
gical samples of doping control of this important event in
the form of satellite laboratory referred to in the ISL (WA-
DA-AMA, ISL, 2009, 2012, 2015).

Later, in November, 2012, the LNPCD-CONADE ob-
tained the accreditation of its standard quality manage-

ment system under the norm NMX-EC-17025-IMNC-2006
(IMNGC, 2006), by the Mexican Accreditation Entity, A.C.
(EMA). Finally, in June 2013, after passing all the tech-
nical exams, having an organizational chart according to
international standards and complying with all the requi-
rements of the WADA-AMA, the LNPCD-CONADE recei-
ved international accreditation. Therefore, the purpose
of this descriptive study is to present the incidence of the
doping agents used by athletes from the results generated
by the analysis of biological samples of doping control de-
livered to the LNPCD-CONADE during the period of 2009
to 2015. The athletes’ names are not presented because
the delivered formats for doping control lack this data.
Thus, reference is made only to the sport type (Olympic
or non-Olympic), gender, and detected doping substan-
ce according to the classification used by the WADA-AMA
(WADA-AMA, PL, 2009, 2010, 2011, 2012, 2013, 2015),
data were compared with the available information in the
electronic portal of the WADA-AMA during the same time
interval (WADA-AMA, WLS, 2009, 2011, 2012, 2013, 2014,
2015). Importantly, the doping controls were randomly se-
lected, so the entire universe of athletes is not included in
every year for evaluation.

Methods

In this study, we only considered the analysis results ob-
tained from 18,085 biological samples of urine received
during the interval between 2009 and 2015. These samples,
according to the ISL published by the WADA-AMA (WA-
DA-AMA, ISL, 2009, 2012, 2015), were classified as samples
in competition (SIC) or samples out of competition (SOC)
(WADA-AMA, SCP 2006).

The urine samples were collected by doping control
officers (DCO), staff external to the laboratory, who are
responsible for the collection, transfer, and custody of the
samples until their delivery to the laboratory as indicated
by the WADA-AMA in its SCP document (WADA-AMA, SCP,
2006). Samples were collected throughout the year and are
not dependent on the seasonal period, gender, age, sport
or sports federation.

All the samples were received and registered for dis-
tribution and initial screening analysis using the internal
operation analytical methods, which are validated in ac-
cordance with applicable international standards, as well
as with the scientific information available at the time (Ar-
nedo, Ricarte, Martinez & Salvador, 1998; Mareck, Geyer,
Opfermann, Thevis & Schanzer, 2008; Kickman & Cowan,
2009; Sottas, Robinson, Rabin & Saugy, 2011; Botre, De
la Torre & Mazzarino, 2016). In addition, the indications
referred to in different technical documents and guides
issued by the WADA-AMA, (WADA-AMA, TD DL, 2010,
2012, 2013, 2014; WADA-AMA, EAAS, 2004-2014; WADA
AMA, IRMS, 2014; WADA-AMA, IDCR, 2010, 2013, 2015;
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WADA-AMA, D-MRPL, 2009, 2010, 2012, 2014, 2015; WA-
DA-AMA, NAND, 2004; WADA-AMA, TD-EPO, 2009, 2013,
2014; WADA-AMA, LDOC, 2009; WADA-AMA, ICOC,
2009) were followed in order to detect doping substances
or their metabolites or markers as described in the list of
banned substances and methods, which the WADA-AMA
publishes at the beginning of every year (WADA-AMA, PL,
2009, 2010, 2011, 2012, 2013, 2015). Initial screening for
detection of luteinizing hormone (LH) and of chorionic
gonadotrophin (hCG) was performed using the analytical
equipment Axym and COBAS e411. The confirmation of a
suspicious sample, that is, initial screening detects the pos-
sible presence of a doping substance or its metabolites or
markers according to the above mentioned list, was perfor-
med using specific analytical methods developed for each
type of substance.

According to the technical documents of the WA-
DA-AMA, substances classified with a cut-off threshold
(WADA-AMA, TD-DL, 2010, 2012, 2013, 2014) were quan-
tified and confirmed prior to the issuance of the analyti-
cal result. Regarding the rest of the substances that are
not included in this category, their mere presence at a
limit of acceptable detection in a urine sample consti-
tutes an AAF. All samples, regardless of their outcome,
were reported to the respective applicant agency, through
the procedure implemented by the laboratory and, since
2013, they are reported through the Anti-Doping Admi-
nistration and Management System (ADAMS) of the WA-
DA-AMA.

Results

Table 1 presents a description of the analytical equip-
ment currently possessed by the LNPCD-CONADE, as well
as the group of doping substances that were detected in
each case according to the list of banned substances and
methods issued by the WADA-AMA (including parent subs-
tances, their metabolites or markers). These equipments
were mostly acquired during the time interval analyzed
herein.

As mentioned previously, 18,085 analytical results of
urine samples were included in this study. Figure 1 shows
the number of samples received per year in the period of
2009-2015. Urine samples from 48 different sports discipli-
nes classified as Olympic and non-Olympic were analyzed.
Since blood samples were not received before 2015, resul-
tant data is not included in this report, nevertheless, some
samples were analyzed upon request by the organizing
committee of the 22nd Central American and Caribbean
Games in 2014, when the LNPCD-CONADE performed
the analysis of the samples obtained during this event. Fi-
gure 1 shows a continuous and substantial increment on
the number of samples received since the accreditation
granted by WADA-AMA.

Table 1. LNPCD-CONADE analytical equipment.

Analytical equipment i::::j‘:;::s Substance group detected
CG-EM (GC-MS) 10 S1,S3,S6,57,58
CG-DNF (GC-NPD) 3 S6,S7

CL-ES (LC-MS) 7 S1,S3, S4, S5, S6,S7,S9, P2
CLAP-ADD (HPLC-DAD) 1 S1

CG-C-EMRI (GC-C-IRMS) 2 S1

CG-EM 3Q (GC-MS 3Q) 2 S1

Luminometer tubes 1 S2

Flow cytometer 1 S2
Immunoassay 3 S2

(IMMULITE 1000,
COBAS e411, Advia
Centaur XP)

Note. *S1: *S1: anabolic agents; S2: peptide hormones, growth factors, related
and mimetic substances; S3: B-2 agonists; S4: hormonal and metabolic
modulators; Ss: diuretics and masking agents; Sé: stimulants; S7: narcotics;
S8: cannabinoids; S9: glucocorticosteroids; P2: B-blockers.

Figure 2 shows the total of AAF reported per year by the
LNPCD-CONADE, regardless of the group of substances
detected, for both Olympic and non-Olympic sports. We
noted that the percentage of AAF was higher in non-Olym-
pic sports in most of the years that were included in this
study (i.e. American football, power lifting, body-building,
and Ju-Jitsu among others).
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Figure 1. Total of urine specimens received during the 2009-2015
period, organized by type of sport.
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Figure 2. Total of informed AAF during the 2009-2015
for Olympic and non-Olympic sports.

ADICCIONES, 2019 - VOL. 31 NO. 3

203



Banned substances and their incidence: A retrospective view of the national laboratory of prevention and control of doping of Mexico

WFEMALE OMALE

2009 2010 2011 2012 2013 2014 2015

Year

Figure 3. Total of informed AAF during the 2009-2015
as a function of male and female gender.

In the case of the total of AAF distributed by gender
presented in Figure 3, we note that the incidence in males
is greater than in females, we do not present a distribution
by type of substance related to the athletes’ gender.

Table 2 presents the total percentage of AAF per year
reported by the LNPCD-CONADE as well as the annual
percentage rate of AAF reported worldwide on the WA-
DA-AMA website. In this regard, we noted that the percen-
tage reported by the Mexican laboratory each year is above
the percentage reported by the WADA-AMA.

From the conjoint analysis of the 18, 085 samples inclu-
ded, it was determined that the percentage of AAF repor-

Table 2. Percentage of adverse analytical findings (AAF) reported
by the LNPCD-CONADE during the 2009-2015 period.

Type of sport 2009 2010 2011 2012 2013 2014 2015

Olympic 2.0 1.0 3.0 6.5 4.9 2.8 3.9
Non-Olympic 2.6 3.0 0.80 5.8 9.0 6.1 5.2
WADA-AMA* 090 0.90 1.0 0.99 097 0.77 0.83

Note.*Percentage of AAF, informed by the WADA-AMA on its website, only for
Olympic sports.

Table 3. Distribution of AAF by group of doping substances,
during the 2009-2015 period.

Cumulative
Group 2009 2010 2011 2012 2013 2014 2015 total
n (%)
S1 18 15 30 90 109 132 141 535(75.54%)
S2 - - - - - 1 1(0.14%)
S3 1 1(0.14%)
S4 - - - - - - 1 1 (0.14%)
S5 2 13 2 5 3 13 42 (6.09%)
S6 6 17 17 9 66 (9.57%)
S7 1 1 2(0.29%)
S8 6 3 12 2 - - 23 (3.33%)
S9 1 2 2 2 6 4 18 (2.61%)
P2 - - - - - 1 1 (0.14%)
TOTAL 34 39 41 126 133 163 154 690
PER YEAR

ted by the LNPCD-CONADE was 3.8%. To provide more
detailed information, Table 3 presents the data organized
by year according to the group of substances detected. It
is important to note that before July 2013 none of the re-
leased results by the laboratory had international validity.
Nevertheless, they were recognized by the National An-
ti-Doping Committee of Mexico and the involved sports
federation.

According to the list of banned substances and methods
issued by the WADA-AMA, four groups of doping substan-
ces showed the highest incidence and they correspond to
the following groups: S1 Anabolic agents (535 AAF), Sb
Diuretics (42 AAF), S6 Stimulants (66 AAF), and S8 Can-
nabinoids (23 AAF). Each one will be discussed in detail in
this document.

Anabolic agents (Group S1)

The presence of substances within Group S1 (WA-
DA-AMA, WLS, 2009, 2011, 2012, 2013, 2014, 2015) were
the most frequently detected by the LNPCD-CONA-
DE during the period of time analyzed herein. Figure 4
shows a percentage of AAF in this group reported by the
LNPCD-CONADE, during the 2009-2015 period compared
with the total AAF reported worldwide by the WADA-AMA.
Particularly, in 2015, 92% of all the AAF reported by the
LNPCD-CONADE to clients corresponded to substances
included in this group, of which several authors had alre-
ady published analytical methods for its identification (Do-
nike, 2011; Delgadillo et al., 2012; Saugy, Lundby & Ro-
binson, 2014; Thevis, Kuuranne, Geyer & Schanzer, 2017;
Avella & Medellin, 2012). This shows that anabolic agents
are still the most frequently used substances by athletes to
increase their athletic performance, at least in the univer-
se of outcomes studied. This kind of substances are used
to increase muscle mass, therefore, strength, and they are
usually detected by gas chromatography coupled with mass
spectrometry after derivatization of the molecule. Recent
studies carried out by Gonzalez-Marti et al. (Gonzalez-Mar-
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Figure 4. Percentage AAF reported by the LNPCD-CONADE
during the 2009-2015 period due to the presence of substances
of Group S1 anabolic agents vs. percentage of AAF reported
by the WADA-AMA in the same period.
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ti, Fernandez-Bustos, Contreras, & Sokolova, 20185690) in
a Spanish population of bodybuilders athletes and weight-
lifters with muscle dysmorphia, showed that at least 50%
of them usually consume anabolic androgenic steroids to
treat this issue.

Of the 535 AAF, 11.03% corresponded to the presen-
ce of Nandrolone, meanwhile, Boldenone was detected
in 2.62%; Stanozolol and its metabolites were identified
in 4.67% of the samples and Clenbuterol was detected
in 77.57%. Etiocolanolone, Epimetendiol, Drostanolone,
Metandrolone, Danazol, Androsterone, Nandrosterone,
Methandienone, Methyltestosterone, Oxandrolone, Ges-
trinone, Epitrenbolone, Mesterolone and Methenolone
constituted 4.11% of the AAF altogether.

Figure 4 shows that the percentages of AAF for Group
S1 substances reported by the LNPCD-CONADE are hi-
gher than those reported by the WADA-AMA.

Diuretics and masking agents (Group S5)

Figure 5 shows the percentage of AAF due to the presen-
ce of Group S5 substances, diuretics and masking agents,
according to the classification of the WADA-AMA (WA-
DA-AMA, WLS, 2009, 2011, 2012, 2013, 2014, 2015). Seve-
ral studies reported in the scientific literature (Cadwalla-
der, De la Torre, Tieri & Botre, 2010; Thorngren, Ostrvall
& Garle, 2008; Koehler et al., 2011) refer to the analytical
methods for the detection of this family of substances.

In general, the tendency of AAF due to diuretics repor-
ted by the LNPCD-CONADE remained below the global
trend. Except for 2010, when the percentage reported by
our laboratory was higher (33%) compared to the one re-
ported by the WADA-AMA (7%) that same year. In gene-
ral, this family of substances is detected using liquid chro-
matography coupled with mass spectrometry. According
to Brunton et al. (Brunton, Chabner & Knollman, 2012)
diuretics increase urine output, so they are used to incre-
ment the removal of exogenous substances present in the
human body. It is not rare to detect this type of drugs in the
laboratory in combination with some other type of doping

33
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Figure 5. Percentage of AAF reported by the LNPCD-CONADE
during the 2009-2015 period due to the presence of substances of
Group St diuretics vs. percentage of AAF reported by the WADA-
AMA in the same period.

substance, which is considered sports doping. The per-
centages of these substances detected in the studied time
period are: 47.62% Furosemide; 19.05% Chlorthalidone;
30.95% Hydrochlorothiazide; and 2.38% Bumetanide.

Stimulants (Group S6)

The detection of Group S6 doping substances (WA-
DA-AMA, WLS, 2009, 2011, 2012, 2013, 2014, 2015), which

corresponds to stimulants, is only required in SIC, that,
according literature (Brunton, Chabner & Knollman,
2012), exhibit an immediate and short term pharmacolo-
gical effect, then, its detection is not considered relevant
when athletes are out of competition. Several authors have
reported interesting analytical proposals for the adequate
detection of these substances in biological samples of uri-
ne, using liquid chromatography coupled with mass spec-
trometry (Deventer et al., 2009; Barroso et al., 2012; Beuck
et al., 2012; Monfort, Martinez, Bergés, Segura & Ventu-
ra, 2015; O’Byrne, Kavanagh, McNamara & Stokes, 2013;
Marclay, Grata, Perrenoud & Saugy, 2011; Strano, Abate,
Bragano & Botre, 2009).

Figure 6 shows the percentage of AAF in Mexican athle-
tes’ samples due to the presence of any substance in this
group, we noted that the number of AAF due to Group S6
substances droped to 3% in recent years (2015), in con-
trast, worldwide data reported by WADA-AMA shows 15%
of AAF in the same group. Twenty-one percent of AAF
attributed to the presence of stimulants corresponded to
samples of athletes in competition; the highest incidence is
observed in non-Olympic sports. The substances of Group
S6 with highest incidence were: Amphetamine (39.39%),
Pseudoephedrine (4.55%), Metylhexaneamine (37.88%),
Cocaine (7.58%), and Oxilofrine (3.03%). The remaining
percentage is distributed between Methylphenidate, Iso-
metheptene, Phentermine and Octopamine; in some ca-
ses, they do not exceed 1.5% on an individual basis. It is
important to note that the percentages of AAF displayed by
the LNPCD-CONADE were calculated from all the results
reported per year.
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Figure 6. Percentage of AAF reported by the LNPCD-CONADE
during the 2009-2015 period due to the presence of substances of
Group Sé6 stimulants vs. percentage of AAF reported by the WADA-

AMA in the same period.
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Cannabinoids (Group S8)

The last of the four groups that are considered with a
higher incidence of AAF was Group S8 (WADA-AMA, WLS,
2009, 2011, 2012, 2013, 2014, 2015), due to the presence of
cannabinoids as described by several authors like Mareck
et al. (2009), Castaneto et al. (2015), Moéller et al. (2011),
Chbbah, Pozo, Deventer, Van Eenoo, and Delbeke, (2010),
who described the analytical methods for the detection
and confirmation of the presence of this kind of substances
in urine samples. Figure 7 presents the percentage of AAF
due to the presence of cannabinoids compared to the data
reported by the WADA-AMA in the same period of time.
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Figure 7. Percentage of AAF reported by the LNPCD-CONADE during
the 2009-2015 period due to the presence of substances of Group
S8-cannabinoids vs. percentage of AAF reported by the WADA-
AMA in the same period.

It is important to address that, until 2013, a sample was
considered an AAF if it had a concentration of THC and/
or its metabolites abovelb ng/mL. Later, in the mid-2014’s,
this value was modified and increased to a decision limit
of 180 ng/ mL with an uncertainty of 10%; thus, the num-
ber of AAF due to the detection of cannabinoids showed
a decrease in the LNPCD-CONADE until reaching zero,
a trend that was observed until the year 2015. This type
of substance is detected regularly by gas chromatography
coupled with mass spectrometry.

Discussion

In 2013 and after LNPCD-CONADE obtained the in-
ternational accreditation granted by the WADA-AMA the
number of biological samples that were received in the
laboratory increased, interestingly, not only Mexican fede-
rations sent their samples, but international sporting agen-
cies (i.e. UCI, TAAF, FIFA, FINA, CONMEBOL) did as well.

Although our analytical methods from 2009 to 2011
were not accredited by ISO/IEC-17025 standard, they were
developed and subsequently validated following a rigorous
process according to the available technical documents
and the applicable international technical standards for
analytical methods. Hence, the results obtained by these
methods are valid and can be compared with those availa-

ble in the WADA-AMA website (Kioukia et al., 2014; Agui-
lar et al., 2017). We noted that the type of analytical me-
thod for the detection of the majority of the substances are
freely chosen by each laboratory, as long as they reach the
levels of detection and quantification required by the WA-
DA-AMA. Regarding other methods such as, for example,
those employed to determine the origin of endogenous
substances that could have been consumed exogenously,
there is a precise specification of the type of equipment
and methodology to be used, which is isotopic relations
mass spectrometry (IRMS), as well as a technical document
indicating the steps to be followed in sample preparation,
the method of analysis, and how to report the results (WA-
DA-AMA, TD-IR-MS, 2014). The total percentage of AAF
reported in the stu- died period was 3.8%. This value inclu-
des all the groups of doping substances considered by the
WADA-AMA on its list of banned substances and methods.

As mentioned, the collection of urine samples is carried
out by staff external to the laboratory; sampling was not
done in a specific seasonal period, so the type of analysis
and the time of collection depend on the season of the
year. The WADA-AMA has not issued any Instructions con-
cerning the treatment that should be applied to a sample
collected in different seasonal periods of the year, so this is
not a parameter that influences or determines the type of
detected doping substance. It is important to mention that
in the LNPCD-CONADE, most of the samples are received
during May to September, possibly due to the fact that the
majority of sports competitions are held during this period
and the federations involved increase the amount of con-
trols of their athletes prior to their participation. Additio-
nally, during this period, the National Olympics is celebra-
ted in Mexico, this event is local in nature and only involves
national athletes, so, a number of biological samples are
sent for analysis.

On the other hand, the detection and quantification
of substances of the different groups considered by the
WADA-AMA as doping are determined according to the
technical documents it issues. Specifically, the “minimum
required performance level” (MRPL) is a mandatory
analytical parameter of technical performance, establi-
shed by the WADA-AMA which the laboratory must comply
whenever the confirmation of the presence of a particu-
lar banned substance or its metabolite(s) or marker(s) is
required. This parameter is set to harmonize the analyti-
cal performance of the methods applied for the detection
of non-threshold substances. The MRPL is the minimum
concentration of a banned substance that laboratories
must be able to reliably detect and identify in daily routine
operations. In particular, these concentration values have
decreased over the years, perhaps due to the availability of
analytical equipment with higher detection power and sen-
sitivity. Currently, in 2017, the values of the MRPL for each
group of doping substances according to the requirements
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of the WADA-AMA are the following: S1=5 ng/mL, S2=2
ng/mL, $3=20 ng/mL, S4=20 ng/mL, S5=200 ng/mL, S6=
100 ng/mL, S7=50 ng/ mL, S8=1 ng/mL, S9=30 ng/mL
and P2=100 ng/mL (WADA-AMA, MRPL-2017). Any subs-
tance that is included in the different groups and that the
laboratory detects at these levels can lead to an AAF. It is
also possible for a laboratory to detect any of them at levels
below the MRPL with sufficient analytical reliability to re-
port a sample with an AAF.

According to the total AAFs reported by the labora-
tory, 75% corresponded to samples obtained from male
athletes, and 25% to female athletes. This relationship
has not changed over the time in any of the groups of
doping substances. Further analysis by substance group,
shows that, in Group S1, out of a total of 535 AAF, 76%
are associated with male samples and 24% with females’.
In the case of AAF corresponding to Group S5 (42 AAF),
45% were collected from female athletes and 55% to male
athletes. Moreover, it was observed that, in the case of sti-
mulants (Group S6), out of a total of 66 AAF, 80% (n=>53)
were detected in samples of male athletes and only 20%
(n =13) corresponded to female samples. On the other
hand, in Mexico, since 2008, as mentioned in the Official
Journal of the Federation (DOF, 2008), the use of pseu-
doephedrine and ephedrine for the manufacture of drugs
is banned, as well as their importation, so, the diminution
observed in the number of AAF due to the presence of
such substances could be influenced by the restriction of
their commercialization in the country. In this same line,
out of a total of 23 AAF from Group S8, 91% correspon-
ded to samples collected from males while the rest were
from females. With regard to the athletes’ gender, the rest
of the groups of substances are not discussed since they
do not represent more than 2% of the total of AAF. The
described results allow us to observe that the number of
AAF due to all the groups of doping substances is higher
in male athletes.

Particularly, a noteworthy fact is the high incidence of
AAF for the presence of Clenbuterol in urine samples.
Clenbuterol is a non-steroid substance which, at certain
concentrations, produces androgenic effects, and is de-
tected in 77.57% of the samples. There is a history of a
high probability of the presence of Clenbuterol in an
athletes’ biological sample being due to the unintentional
consumption of beef contaminated with this substance,
as evidenced by several authors (Guddat et al., 2012; The-
vis et al., 2013). Likewise, other authors have studied the
enantiomeric relationship of Clenbuterol detected in bio-
logical urine samples when this substance comes from the
ingestion of drugs for commercial use (Thevis et al., 2013;
Parr et al., 2017; Velasco-Bejarano et al., 2017). Regard-
less of the available scientific information, the laboratory
must report any adverse result. The National Anti-Doping
Committee and the involved sports federation will deter-

mine whether or not to sanction the athlete based on this
analytical result. On the other hand, in general, the sports
in which the most amount of AAF were detected is base-
ball and cycling, followed by athletics, American football,
weightlifting, body-building and soccer. In the case of ba-
seball, the substances that were detected the most were as-
sociated with Groups S1, S6, and S8; the largest number of
AAF was observed in the year 2009. In the case of athletics
and cycling, most of the AAF of these sports corresponded
to the presence of substances of Groups S1 and S6. In the
case of urine samples from athletes practicing weight-lif-
ting, body-building, and football, the presence of Group
S1 substances was constant, and the presence of substances
from other groups was almost zero. We noted that, of the
aforementioned sports, soccer is the one wich performs
more doping controls, therefore, the elevated number of
analyzed samples could increase the number of AAF repor-
ted. It is important to note that the majority (79%) of the
AAF corresponded to the presence of Clenbuterol.

Regarding the presence of Group S5 substances in
biological samples for doping control, it is important to
mention that we observed the presence of diuretics in
combination with some other substances in urine samples
only in 2012, 2013, and 2014 which corresponded to the
following Groups: S1 (3 cases), S6 (1 case), and S8 (1 case),
and S9 (1 case). Moreover, the percentage reported by the
LNPCD-CONADE in 2015 was lower (3%) than the one
reported worldwide (12%) by the rest of the laboratories
accredited by the WADA-AMA.

Generally, the number of AAF attributed to samples
from Olympic sports is twice the amount of those obtained
from non-Olympic sports. This could be due to the increa-
sed number of samples collected from these sports that are
sent to the laboratory. It was not possible to establish the
existence of a dependency between the type of detected
doping substance and the gender from whom the sample
was obtained. We could only confirm a higher incidence of
AAF in males (75%) than in females (25%). Figure 8 shows
the distribution by type of doping substance regarding the
athlete’s gender.
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Figure 8. Number of AAF reported by the LNPCD-CONADE during
the 2009-2015 gender vs. doping substance group.
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However, in Group S5, the number of AAF was very simi-
lar in both genders; meanwhile, in the other groups of do-
ping substances, a higher prevalence of AAF is observed in
males. In that sense, it was noted that there is a clear trend
of the presence of substances from Groups S1, S6, S7, and
S8 in urine samples of male Mexican athletes.
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Abstract

Resumen

Self-reported reasons for gambling have been highlighted as crucial to
understanding why adults develop problems with gambling. However,
research on motives among adolescents remains scarce. The aim
of this study is to explore the factorial structure of the Gambling
Motives Questionnaire (GMQ) and to analyze differences in motives
among adolescents, depending on the gambling activity and level of
gambling severity. A total of 698 adolescent gamblers (M = 15.24, SD
=.76) were assessed. As well as the GMQ, the South Oaks Gambling
Screen (SOGS-RA) questionnaire was used. Gamblers were classified
into three categories (strategic, non-strategic, and mixed) according
to the activities engaged in during the last year. An Exploratory Factor
Analysis was conducted followed by a Confirmatory Factor Analysis
in order to explore the internal structure of the GMQ. Three two-
way between-groups Analyses of Variance (ANOVA) were conducted
to explore differences in motives according to the type of activity and
the gambling severity levels. According to the factorial structure of the
GMQ, three main groups of motivations were found: enhancement,
coping and social. Compared to non-problem gamblers, problem
gamblers scored higher on all motives. Moreover, gamblers seeking
enhancement prefer strategic games, those gambling to cope with
stress use non-strategic games more frequently, while social gamblers
do not show a preference for either strategic or non-strategic games.
In conclusion, gambling motives are related to gambling severity and
structural characteristics of gambling. These findings may be useful
from a prevention standpoint.

Keywords: Gambling; Adolescents; Gambling motives; Problem
gambling.

Los motivos de juego han sido considerados como variables clave para
comprender el desarrollo de problemas asociados al mismo en adultos.
Sin embargo, la literatura sobre las motivaciones de los adolescentes
para jugar es escasa. El presente estudio tiene como objetivo explorar
la estructura factorial del Cuestionario de Motivos de Juego (GMQ)
y analizar las diferencias de los motivos de los adolescentes segtn la
actividad de juego y la gravedad de los problemas asociados. Se evalu6
una muestra de 698 jugadores adolescentes (M = 15,24, DT =,76) a
los que se les aplicé, ademads del GMQ, el cuestionario South Oaks
Gambling Screen (SOGS-RA). Los jugadores fueron clasificados en
tres categorias (estratégicos, no estratégicos, mixtos) segun el tipo
de juegos utilizados durante el ultimo ano. Para el estudio de la
estructura interna del GMQ se realiz6 un primer Analisis Factorial
Exploratorio y un segundo Andlisis Factorial Confirmatorio. Se
emplearon tres Analisis de Varianza (ANOVA) de dos vias para
evaluar las diferencias en motivos entre los niveles de gravedad y
tipo de actividad. De acuerdo con la estructura factorial del GMQ,
existen tres principales grupos de motivaciones para jugar: bisqueda
de emociones positivas, afrontamiento del estrés y causas sociales.
En comparacion con los jugadores sin problema, los jugadores
problemadticos puntuaron mas alto en todos los motivos. Ademas, los
jugadores que buscan emociones positivas se decantan mas por los
juegos estratégicos, los que utilizan el juego para afrontar el estrés
utilizan mas los no estratégicos, mientras que los jugadores sociales
no presentan preferencia por ninguno de los dos. En conclusion,
la motivacién para jugar se encuentra en relacién con la gravedad y
las caracteristicas del juego. Estos resultados son de utilidad desde el
punto de vista de la prevencion.

Palabras clave: Juego de apuestas; Adolescentes; Motivos de juego;

Juego problema.
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espite it being an illegal activity, gambling has

become very popular among adolescents, with

higher rates of problem gambling than adults

(Blinn-Pike, Worthy, & Jonkman, 2010; Calado,
Alexandre, & Griffiths, 2016; Delfabbro, King, & Derevens-
ky, 2016). Self-reported reasons for gambling have been
identified as crucial to understanding why adults develop
problems with gambling (Moragas et al., 2015; Myrseth
& Notelaers, 2017; Stewart, Zack, Collins, & Klein, 2008).
However, research on motives among adolescents remains
extremely scarce, with only one study on population of this
age (Cerda Salom, Nebot Ibanez, Campos Bacas, & Quero
Castellano, 2016).

Several instruments have emerged to assess gambling
motives in adult population. Adapted from the Drinking
Motives Questionnaire — DMQ (Cooper, Russell, Skinner, &
Windle, 1992), the Gambling Motives Questionnaire - GMQ
(Stewart & Zack, 2008) is one of the most widely used instru-
ments. The GMQ has strong psychometric properties, such
as high internal consistency and concurrent validity for pre-
dicting more severe gambling behavior and gambling pro-
blems, and a similar factorial structure to that of the motiva-
tions underlying the use of other addictive substances, such
as alcohol (Dechant & Ellery, 2011, Stewart & Zack, 2008).
The original GMQ) offers a three-dimensional motivational
model: (1) enhancement (ENH), which refers to internal
positive reinforcement; (2) coping (COP), in terms of inter-
nal negative reinforcement, indicating the use of gambling
as a maladaptive coping strategy to escape from negative
emotional states; and (3) social (SOC), related to external
positive reinforcement (Stewart & Zack, 2008).

However, this model has recently been questioned in
adults. As making money has been reported as a main re-
ason for gambling (Chantal, Vallerand, & Vallieres, 1995;
Myrseth & Notelaers, 2017; Stewart et al., 2008), some au-
thors have posited an additional financial motive throu-
gh the addition of new items (Dechant, 2014; Dechant &
Ellery, 2011). Furthermore, Myrseth and Notelaers (2017)
revised the original GMQ finding a fourth motive na-
med self-gratification, defined as gambling to feel more
self-confident. In light of this controversy, and considering
the absence of factorial examination among adolescents,
research in minors should be encouraged. To our knowle-
dge, only the abovementioned study (Cerda Salom et al.,
2016) has examined the factorial structure among youngs-
ters, finding the traditional three factor motivational mo-
del (Cerda Salom et al., 2016). However, due to the small
sample size and the use of both under- and over-age partici-
pants, findings should be interpreted with caution.

Different gambling motives have been associated with
gambling-related problems in adult population. While
SOC motives are more frequently reported by non-pro-
blem gamblers (non-PGs) (Dechant & Ellery, 2011; Lam-
be, Mackinnon & Stewart, 2015; Stewart & Zack, 2008),

ENH and COP motives are more prevalent among pro-
blem gamblers (PGs) (Dechant & Ellery, 2011; Lambe et
al., 2015; McGrath, Stewart, Klein, & Barrett, 2010; Myrseth
& Notelaers, 2017; Stewart & Zack, 2008). Only two stu-
dies have explored this association among young people.
The first one (Gupta & Derevensky, 1998) found PGs to
be more likely to report more reasons for gambling than
regular and occasional gamblers. The second study (Gup-
ta, Derevensky, & Marget, 2004) related maladaptive COP
strategies with excessive gambling. Moreover, adolescents
presenting Internet Gaming Disorder diagnostic (IGD)
and an internalizing profile seem to use video games as a
preferred way of coping with unpleasant emotions (Mar-
tin-Fernandez et al., 2017). However, of the two aforemen-
tioned studies, neither Gupta and Derevensky (1998) nor
Gupta et al. (2004) considered the type of gambling ac-
tivities that gamblers engaged in, thus, more studies are
needed to ascertain this relation.

Gambling motives also differ between adults engaging in
different types of gambling. Individuals gambling for ENH
tend to involve skill-based games more frequently (Chan-
tal & Vallerand, 1996; Fang & Mowen, 2009; Potenza et al.,
2001; Wardle et al., 2011), while those gambling for COP
prefer non-strategic games (Fang & Mowen, 2009; McGrath
etal., 2010; Moragas et al., 2015; Wardle et al., 2011). Con-
flicting data exist regarding gambling activities and severity.
Previous studies have related non-strategic (Bonnaire, Bun-
gener & Varescon, 2009; Grant, Odlaug, Chamberlain &
Schreiber, 2012; Griffiths, Scarfe & Bellringer, 1999; Navas
etal., 2017), strategic (Moragas et al., 2015) and both types
of gambling activity (Odlaug, Marsh, Won Kim & Grant,
2011) with greater severity. Despite the relevance of these
findings for prevention and treatment, to date no research
has addressed this topic among adolescents.

The aim of this study was twofold. The first objective was
to explore the factorial structure and to estimate the re-
liability of the GMQ scores in a sample of adolescents. It
was hypothesized that factorial analyses would replicate the
classical structure of the original scale, revealing its tri-di-
mensional model (Dechant & Ellery, 2011). The second
objective was to analyze differences in gambling motives
among participants engaging in several types of gambling
activities and endorsing different gambling severity. It was
hypothesized that strategic games would relate more to
ENH motives, and non-strategic games to COP motives. In
relation to gambling severity levels, PGs were expected to
score higher on both COP and ENH motives, as stated in
previous research.

Method

Standards of methodological rigor in the study of ad-
dictions have been followed in the drafting of this paper
(Fonseca Pedrero, 2017).

ADICCIONES, 2019 - VOL. 31 NO. 3

213



Gambling Motives Questionnaire validation in adolescents: Differences based on gambling severity and activities

Participants

A total of 1,810 adolescents aged between 14 and 17
years from 22 Spanish secondary schools (16 from the
Principality of Asturias and 6 from Alicante) were assessed,
comprising both public and state-aided centers. Schools
were selected following a random stratified and incidental
procedure. The pre-established exclusion criteria were: 1)
having sensory impairment or intellectual disability (n =
1), 2) presenting difficulties with Spanish language (n =0),
3) being 18 years old or more (n = 11), and 4) presenting
random answers (n = 43). Due to these criteria, 55 partici-
pants were removed from the study, and a further 1 due to
technical issues. After removing participants who had not
gambled within the last year (n = 1,056), the final sample
comprised 698 adolescents. The participants’ characteris-
tics are shown in Table 1.

Table 1. Participants’ characteristics

Sociodemographic data n %
Sex (male) 436 62.5
Age 698 15.23 (.74)
Nationality (Spanish) , 586 90.7
Family structure

Living with none of their parents 15 2.1

Monoparental family 177 25.4

Living with both parents 506 72.5
Weekly allowance

0-10€ 301 43.1

10 - 20€ 290 41.5

20 - 40€ 81 11.6

More than 40€ 26 3.7
Most frequent academic mark ,

Failing grade 100 15.5

Good 250 38.7

Notable 225 34.8

Outstanding 71 11
Type of gambling activity

Strategic Gamblers 162 23.2

Non-Strategic Gamblers 329 47.1

Mixed Gamblers 207 29.7
Gambling severity

Problem Gamblers 101 14.5
Gambling motives |
Enhancement 79 11.3
Coping 25 3.6
Social 49 7

Note. = Mean (Standard Deviation). , = 52 missing data due to technical
problems in the data collection. | = Frequencies of gamblers who reported
gambling often or always on each subscale of the Gambing Motives
Questionnaire are shown. .

Instruments

Control variables. The Oviedo Infrequency Scale - INF-OV
(Fonseca-Pedrero, Paino, Lemos-Giraldez, & Muniz, 2008)
was used in order to exclude participants that presented
random answers. Its 12 Likert-type items about obvious
facts (e.g., “I know people who wear glasses”, “I have so-
metimes watched films on TV”) were interspersed throu-
ghout the entire survey. In accordance with the authors’ re-
commendations, participants presenting more than three
wrong answers were excluded.

Gambling motives. A Spanish version of the GMQ (De-
chant & Ellery, 2011) was used (see Appendix). Partici-
pants were asked to indicate on a Likert-type scale (ne-
ver or almost never = 1, almost always or always = 4) how
often they gambled for each reason. The GMQ provides
a score for each subscale, producing a motivational profi-
le of the gambler. Subscales are not exclusive, thus, each
gambler may score on all of them. After carrying out a
forward-backward translation procedure from the original
to the Spanish version, linguistic and cultural adaptations
to the target language were carried out, following the se-
cond edition of the guidelines of the International Test
Commission (ITC) for adapting tests across cultures (Mu-
niz, Elosua, & Hambleton, 2013). The quality guidelines
for the translation and adaptation of the items proposed
by Hambleton and Zenisky (2011) were verified for the en-
tire questionnaire. The original version showed good re-
liability of the scores for each factor (ENH: a = .74; COP:
a=0.76; SOC o = 0.67).

Gambling activities. Participants indicated how often
they had gambled in the last year prior to the assessment
on different land-based and online-based activities (bin-
go, poker, other casino games —OCGs-, sports betting,
lottery, scratch-tickets and electronic gaming machines
-EGMs). Before performing the analyses, the activities
were classified according to their characteristics following
Moragas et al. (2015). Based on this, gamblers engaged
in activities emphasizing individual skills (poker, OCGs
or sports betting) were classified as strategic gamblers
(SGs), while participants who bet on games involving
chance (EGMs, bingo, lottery or scratch-tickets) were
considered to be non-strategic gamblers (non-SGs). Tho-
se who gambled on either type were classified as mixed
gamblers (MGs).

Gambling severity. Gambling severity was assessed by
means of the Spanish adaptation (Becona, 1997) of the
South Oaks Gambling Screen-Revised for Adolescents -
SOGS-RA (Winters, Stinchfield, & Fulkerson, 1993). The
SOGS-RA has 10 dichotomous items (no = 0, yes = 1) as-
sessing past year gambling-related problems. Individuals
can be classified into three categories: non-problem (0-1
scores), atrisk (2-3) and problem-gamblers (4 or more).
The Spanish version showed good reliability of the scores
(a =.80).
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Procedure

The students were surveyed in their own classrooms
using digital devices (Samsung Galaxy Tab2 10.1). The
software was designed to prevent inappropriate responses
based on previous answers and to detect blank responses,
and reminding the participants to review their answers
to avoid missing data. The students completed the sur-
vey in a single session of 75 minutes. A trained researcher
provided instructions for completing the questionnaires
and supervised the procedure. Participation in the study
was completely voluntary, so no gratification was offered.
Prior to the assessment, informed consent was obtained
from schools, parents and education authorities. Students
were reminded about confidentiality and anonymity. All
participants gave their informed consent and no one re-
fused to participate in the study. Ethical approval was ob-
tained from the Research Committee of the University of
Oviedo.

Data analysis

Descriptive analyses were carried out in order to assess
sociodemographic and gambling characteristics. Outliers
of the scores in the GMQ were explored and modified
following Tabachnick and Fidell (2007). For the study of
sources of validity evidence based on internal structure,
an initial Promin Exploratory Factor Analysis (EFA) and
subsequent Procrustes Confirmatory Factor Analysis (CFA)
based on Robust Unweighted Least Squares (RULS) esti-
mation were carried out, dividing the sample into two ran-
dom subsamples. The number of factors was determined
by Schwarz’s Bayesian Information Criterion (BIC). The
Comparative Fit Index (CFI) and the Root Mean Squa-
re of the Residuals (RMSR) were used to determine the
goodness of fit, considering CFI > .98 and RMSR < .05 as
reference values. Reliability analysis of the scores was ca-
rried out via Cronbach’s alpha and McDonald’s omega.
Although Cronbach’s alpha is the most used index to esti-
mate internal consistency, McDonald’s omega (McDonald,
1999) is recommended for ordinal response items or Li-
kert scales with less than five categories (Elosua Oliden &
Zumbo, 2008). Moreover, omega has been considered to
be a more sensitive index of internal consistency and has
shown less risk of overestimation or underestimation of
the reliability of the scores (Dunn, Baguley, & Brunsden,
2014). After a preliminary study of the equivalence of the
psychometric properties of the GMQ attending to sex, age
and gambling severity levels, ¢ test comparisons were ca-
rried out in order to assess gambling motives differences
according to sex and age. In order to explore differences
in gambling motives according to the severity and type of
gambling activity, three two-way between-groups Analysis
of Variance (ANOVA) were conducted. Hochberg’s GT2
pairwise comparisons were used to adjust for the unbalan-
ced groups. Due to the low sample size of each SOGS-RA

category, and the problems associated with both at-risk and
problem gambling (Potenza et al., 2001), participants were
classified into two groups: non-PGs (SOGS-RA < 1) and
PGs (SOGS-RA = 2). Factorial analyses were carried out
with FACTOR 10.4.01 software (Ferrando & Lorenzo-Seva,
2017), and descriptive and ANOVA analyses were conduc-
ted using SPSS 22.0.

Results

Factorial structure of the GMQ

First, an EFA was conducted on the first subsample (n
= 347). The Kaiser-Meyer-Olkin test and the Bartlett Sphe-
ricity test showed a good adequacy for the factor analysis
(KMO = .875; %2 (20 = 2411.9, p <.001). The BIC recom-
mended the extraction of three factors, explaining 66.8%
of the variance (43.1% factor 1, 12.3% factor 2 and 11.4%
factor 3). The Comparative Fit Index (CFI =.993) and the
Root Mean Square of Residuals (RMSR = .036) showed an
excellent fit to the model. A CFA was performed on the
second subsample (n = 351) with the advised structure
(KMO = .899; %? (120 = 3177.7, p < .001; CFI = .986; RMSR =
.038), which explained 67.7% of the variance (48.6% fac-
tor 1, 10.6% factor 2 and 8.5% factor 3). Item loadings
confirmed the classical tri-dimensional structure. Factor
loadings ranged from .43 to .93 for factor 1 (SOC), from
.71 to .95 for factor 2 (ENH) and from .45 to .91 for fac-
tor 3 (COP) (see Table 2). The financial item (item 16)
loaded under .3 in all factors, indicating its inadequacy
for the model.

Reliability estimation of the scores

Cronbach’s alpha showed a good internal consistency
for the three subscales (ENH: a = .85; COP: a = .87; SOC:
o = .80), as well as McDonald’s omega (ENH: w = .86;
COP: w = .87; SOC: w = .81). The inter-factor correlation
was adequate (r = 0.659; r = 0.623; r
0.627).

ENH-COP ENH-SOC COPSOC

Gambling motives differences

Differences in motives according to sex and age were
explored, with males showing higher scores than females
on the three subscales. Gamblers aged 14 - 15 years repor-
ted higher SOC motives than those aged 16 - 17 years (see
Table 3).

Differences according to severity and type of gambling
activity were explored. The main effect for gambling se-
160y = 3495, p<.001, h?
partial = .05), with PGs scoring higher than non-PGs (see

verity was significant on ENH (F

Table 4). The type of gambling activity was also significant
(F =4.23, p=.015, h? partial = .01). Specifically, non-

(2,692)
SGs reported lower ENH than both SGs (p=.001) and MGs
(p<.001) (see Table 5). The interaction effect was not sig-

nificant (F = .40, p< .67, h? partial = .00).

(1,692) —
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Table 2. Descriptive statistics and factor loadings of each item on the subscales of the Gambling Motives Questionnaire

Items M (SD) Discrimination ENH cop SOoC
indices of the
items
3. Because you like the feeling .68 (.86) 71 .92
6. Because it’s exciting 48 (.78) .73 .95
15. Because it makes you feel good .5 (.80) .75 .81
12. Because it’s fun 1.31(1.06) .55 .68
9. To get a high feeling 39(.73) .62 71
5. To forget worries 23 (.58) 7 .69
11. Because it helps when you are feeling nervous or depressed 21 (.54) 77 .9
14.To cheeryou up when you’re in a bad mood 24 (.59) 74 91
8. Because you feel more self-confident or sure of yourself 25 (.63) .64 .54
2. To relax 4(.7) .64 46
7.To be sociable 27 (.65) 51 43
4. Because it’s what most of your friends do when they get together 38 (.71) .54 .77
13. Because it makes a social gathering more enjoyable 52 (.79) .69 .93
1. As a way to celebrate 46 (.79) .66 .65
10. It’s something you do on special occasions 71 (.9) 56 .5

Note. Factor loadings < .30 are not reported. M (SD) = Mean (Standard Deviation); ENH: Enhancement motive; COP: Coping motive; SOC: Social motive.

Table 3. Gambling motives differences according to sex and age

Gambling motives Sex Age t n?
M (SD) M (SD)
Males Females 14-15 years 16-17 years
(n=436) (n=262) (n=503) (n=195)
ENH 3.64 (3.55) 2.88(2.99) 3.05* .01
CopP 1.46 (2.4) .96 (2.01) 2.92* .01
S0C 2.5(2.94) 2.06 (2.57) 2.1* .01
ENH 3.35(3.39) 3.38 (3.34) -.11 -
CopP 1.28 (2.32) 1.28 (2.13) -3 -
S0C 2.47 (2.89) 1.98 (2.58) 2.09* .01

Note. ENH: Enhancement motive; COP: Coping motive; SOC: Social motive. M (SD) = Mean (Standard Deviation).

*p <.05.

Table 4. Gambling motives according to gambling severity levels

Gambling PGs Non-PGs F 1? partial
motives (n=101) (n=597)

M (SD) M (SD)
ENH 5.42 (4.37) 3.00 (3.04) 34.95%* .05
copP 2.87 (3.27) 1.01 (1.93) 50.7** .07
SOC 3.72 (3.66) 2.10 (2.58) 21.56 ** .03

Note. PGs: Problem Gamblers; Non-PGs: Non-Problem Gamblers; ENH:
Enhancement motive; COP: Coping motive; SOC: Social motive. M (SD) = Mean
(Standard Deviation).

**p<.001.

The interaction effect between severity and type of gam-
2 602) 6.16, p =
.002, n? partial = .02). Specifically, non-strategic and mixed
PGs reported higher COP than strategic PGs (p =.003 and
p=.033, respectively) (see Table 5).

The main effect for gambling severity was significant on
SOC (F | 4 = 21.56, p <.001, n? partial = .03), with PGs
scoring higher than non-PGs (see Table 4). Type of gam-
bling activity was also significant (F @609 = 4.36, p = .013,
n? partial = .01), with MGs showing higher SOC than both
SGs (p = .003) and non-SGs (p < .001) (see Table 5). The
7, p= 462,

bling activity was significant on COP (F

interaction effect was not significant (I , (., =

n? partial = .00).
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Table 5. Gambling motives according to type of gambling activity

SGs Non-SGs MGs F 1?* partial
(n=162) (n=329) (n=207)
M +SD M +SD M +SD

ENH 3.77 +3.57, 2.68 +3.04, 4.09 +3.52, 4.23* .01
CcopP

PGs 1.68 +2.23, 3.6 +4.04, 3.04 +3.06, 6.16* .02

Non-PGs 11121, 84 +1.86, 1.24+1.9, 6.16* .02
SocC 2.12+2.53, 1.98+2.73, 3.06 +3.02, 4.36* .01

Note. Subscripts indicate between-group differences. Groups with the same subscript did not differ significantly from each other. SGs: Strategic-Gamblers; Non-SGs:
Non-Strategic Gamblers; MGs: Mixed Gamblers; ENH: Enhancement motive; COP: Coping motive; SOC: Social motive. M + SD = Mean + Standard Deviation.

*p<.o5.

Discussion

This is the first study aimed at exploring differences in
gambling motives between different gambling activities
and severity in adolescents. Three main findings have been
reported: 1) Three main gambling motives were found,
categorized into the following groups of factors: enhance-
ment (ENH), coping (COP) and social (SOC); 2) Problem
gamblers (PGs) reported higher scores for all gambling
motives; 3) While strategic-gamblers (SGs) reported higher
ENH, and non-strategic (non-SG) PGs higher COP, SOC
gamblers tend to engage in both strategic and non-strate-
gic gambling activities.

In accordance with the traditional structure (Stewart
& Zack, 2008), the results of the GMQ evidence of inter-
nal structure showed a three-factor solution. The present
study in under-age population did not find any evidence of
the financial motive recently reported among adults (De-
chant, 2014; Dechant & Ellery, 2011). In contrast with the
latter population, making money does not seem to be a
substantial reason for gambling in adolescents. As reported
by Zuckerman (1994), the risk and uncertainty associated
with betting, and the potential loss or gain, can be highly
arousing. Thus, adolescents may bet more for the drive to
win and the excitement of the game than to make money
itself (Derevensky & Gilbeau, 2015).

Regarding severity, adolescent PGs had higher scores
on all three gambling motives. Consistent with previous
research among adults (Dechant & Ellery, 2011; Lambe et
al., 2015; McGrath et al., 2010; Myrseth & Notelaers, 2017;
Stewart & Zack, 2008) and adolescents (Gupta & Derevens-
ky, 1998; Gupta et al., 2004), PGs reported higher ENH
and COP. Adolescent PGs showed higher SOC levels, ac-
cording to the only study that addresses this topic among
this population (Gupta & Derevensky, 1998). This finding
contrasts with gambling research in adults, which relates
the SOC motive to non-PGs (Dechant & Ellery, 2011; Lam-
be et al., 2015; Stewart & Zack, 2008). This inconsistency
has several explanations. The expansion of gambling ve-
nues, the increased variety of gambling activities, and the

effect of media advertising might lead adolescents to con-
sider gambling as an acceptable leisure activity (St-Pierre,
Walker, Derevensky, & Gupta, 2014). This could contribute
to increasing the popularity of gambling as a means for so-
cialization among peers (Derevensky 2012; Derevensky &
Gilbeau, 2015), as teenagers are more sensitive than adults
to these stimuli. Thus, preventive interventions should ad-
dress responsible and healthy leisure strategies in order to
avoid the identification of gambling as a low-risk entertain-
ment activity.

With regards to the types of gambling activity, three
main results were found. Firstly, SGs reported higher ENH
than non-SGs, in line with previous evidence among adults
(Chantal & Vallerand, 1996; Fang & Mowen, 2009; McGrath
et al., 2010). The ENH motive is based on the increase of
positive emotions and related to sensation seeking. Those
who demonstrate this trait are individuals who seek “novel,
varied or complex sensations or experiences [... and] are
willing to take risks for the sake of such experience” (Breen
& Zuckerman, 1999). Previous research has related strate-
gic or active games with this personality construct (Bonnai-
re et al., 2009; Bonnaire, Bungener, & Varescon, 2017), as
they are perceived as activities that are easily mastered with
knowledge (Breen & Zimmerman, 2002). These games
tend to delay the result of bets for hours, involving more
planning and regulating physiological states of hypo-arou-
sal (Bonnaire et al., 2009; Cocco, Sharpe & Blaszczynski,
1995), which matches the ENH motivational factor better
than the others. Secondly, non-strategic PGs reported hi-
gher COP than strategic PGs. This finding is supported by
previous research, both in adults (Bonnaire et al., 2009;
Grant et al., 2012; Navas et al., 2017) and adolescents (Ber-
gevin, Gupta, Derevensky & Kaufman, 2006; Gupta et al.,
2004). An excessive and problematic gambling pattern has
been identified as an avoidance-focused coping strategy
(Bergevin et al., 2006; Gupta et al., 2004). Thus, adolescent
PGs seeking relief from negative internal emotional states
prefer games of chance involving continuous and repetitive
gambling patterns (Breen & Zimmerman, 2002; Dickerson,
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1993). Finally, adolescent SOC gamblers tend to use both
SG and non-SG gambling activities without any preference.
This type of gambler is motivated by external reinforcement
(i.e., social interaction with peers). In this sense, SOC gam-
blers tend to get carried away by social circumstances and
gambling opportunities, using both strategic and non-stra-
tegic games indiscriminately. It is worth mentioning that
those engaging in both types of gambling activities (MGs)
reported the highest scores of the three groups. This result
may indicate that MGs are a heterogeneous group compri-
sed of different subpopulations of gamblers. Thus, future
studies should examine this group of gamblers in order to
better ascertain their characteristics.

Notwithstanding the above, several limitations should
be considered. First, the cross-sectional design of the study
precludes the establishment of casual effects. Longitudi-
nal designs exploring gambling patterns over adolescen-
ce could find changes in gambling motivations. Second,
the use of self-reported measures may obtain biased data.
However, the use of a computerized system enabled us to
prevent inconsistent responses based on previous answers,
thus ensuring a stronger reliability of the scores. Despite
these limitations, the present study contributes to broade-
ning motives research and reports novel findings in the
field of gambling research in adolescents.

In conclusion, studying gambling motives in adolescents
using the GMQ could be useful for the evaluation and im-
plementation of preventive strategies, as well as in tailoring
treatment. This study shows the relevance of gambling
severity levels and type of gambling activity on gambling
motivations.
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Appendix. Cuestionario de Motivos de Juego

A continuacion, aparecera una serie de motivos por los cuales es posible que juegues. Por favor, sefiala con qué frecuencia juegas por cada uno de los siguientes

motivos.

:Con qué frecuencia juegas... Nunca Algunas veces A menudo Casi siempre
o casi nunca o siempre
porque te gusta lo que sientes? 1 2 3 4
porque es excitante? 1 2 3 4
porque te hace sentir bien? 1 2 3 4
porque es divertido? 1 2 3 4
para conseguir un sentimiento intenso o “de subidén”? 1 2 3 4
para olvidar las preocupaciones? 1 2 3 4
porque te ayuda cuando te sientes nervioso o deprimido? 1 2 3 4
para levantarte el &nimo cuando te sientes mal? 1 2 3 4
porque te sientes mas seguro de ti mismo? 1 2 3 4
para relajarte? 1 2 3 4
para ser sociable? 1 2 3 4
porque es lo que la mayoria de tus amigos hace cuando se juntan? 1 2 3 4
porque esto hace que una reunién de amigos sea mas agradable? 1 2 3 4
como una manera de celebracién? 1 2 3 4
porque es algo que haces en ocasiones especiales? 1 2 3 4
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Abstract

Resumen

Alcohol dependence is associated with abnormalities in the
processing of emotional signals and impulsive alcohol-seeking
behaviours, and these alterations compromise the effectiveness of
treatment approaches. However, there is a lack of studies linking the
experience of emotions to everyday motivationally relevant stimuli
in alcohol-dependent individuals using both autonomic and self-
report measures. We analysed heart rate (HR), skin conductance
(SC) and subjective emotional reactivity to everyday affective
stimuli in alcohol-dependent individuals, and their associations with
impulsivity and degree of alcohol consumption. SC and HR were
continuously monitored in 28 alcohol-dependent individuals and in
31 non-alcohol healthy controls during passive viewing of pleasant,
unpleasant, and neutral emotional pictures. Participants assessed
the pictures for valence, arousal, and dominance and completed the
Barratt Impulsiveness Scale. Alcohol-dependent individuals showed
reduced HR and SC reactivity to both positive and negative emotional
stimuli. In the case of SC, this blunted response was associated with
impulsivity. Furthermore, alcohol-dependents displayed decoupled
physiological and subjective responses, with blunted autonomic
responses and normal subjective reports regarding emotional stimuli.
Our findings indicate that alcohol-dependent individuals failed to use
emotional autonomic feedback in response to natural, emotionally
relevant stimuli, and provide initial evidence of the contribution of
impulsivity to emotional processing deficits in this population. These
results are in keeping with the proposed key role played by emotional
experience and impulsivity in substance abuse.

Keywords: Alcohol-dependent individuals; Autonomic responses;

Emotional experience; Impulsivity; Heart rate; Skin conductance.

La dependencia al alcohol esta asociada con anormalidades en el
procesamiento de las emociones y comportamientos impulsivos en la
busqueda de alcohol. Sin embargo, pocos estudios han analizado las
respuestas emocionales hacia estimulos motivacionalmente relevantes
en personas dependientes al alcohol usando medidas tanto autonémicas
como subjetivas. En este estudio se analiz6 la tasa cardiaca (TC), la
conductancia de la piel (CP) y las respuestas subjetivas a estimulos
emocionales cotidianos en individuos dependientes al alcohol, y su
asociacion con la impulsividad y el consumo de alcohol. La TC y la
CP fueron registradas en 28 participantes dependientes al alcohol y
en 31 participantes sanos durante la visualizaciéon pasiva de imagenes
emocionales placenteras, desagradables y neutras. Posteriormente,
los participantes evaluaron valencia, activacién y dominancia de las
imagenes y completaron la Escala de Impulsividad de Barratt. Los
participantes dependientes mostraron respuestas reducidas en TC'y CP,
tanto hacia las imdgenes emocionales positivas como negativas. En el caso
de la CP, estas respuestas se asociaron a la impulsividad. Los participantes
dependientes al alcohol mostraron una disociacion entre las respuestas
fisiologicas y subjetivas, con unas respuestas autonémicas disminuidas
y unas respuestas subjetivas normales. Estos resultados sugieren que
los individuos dependientes al alcohol tienen problemas en utilizar el
feedback fisiologico emocional al responder a estimulos emocionales
relevantes, y proporcionan una evidencia inicial de la contribucién
de la impulsividad a los déficits de procesamiento emocional en esta
poblacion. Estos resultados son congruentes con el papel clave que juega
la experiencia emocional y la impulsividad en el abuso de sustancias.

Palabras clave: Dependencia al alcohol; Respuestas autonémicas;
Rxperiencia emocional; Impulsividad; Tasa cardiaca; Conductancia

de la piel.
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lcohol dependence is related to abnormalities
in the processing of emotional signals, which
could underlie decision-making deficits, mood
isorders and poor-quality social interactions
(Handelsmanet et al., 2000; Kornreich et al., 2002;Verde-
jo-Garcia & Bechara, 2009), thus promoting relapse after
abstinence (Allsop, Saunders & Phillips, 2000; Bechara &
Damasio, 2002). For example, some studies have implica-
ted poor emotional regulation and emotional expression
recognition in alcoholism (Foisy et al., 2007; Uekermann
& Daum, 2008), and these deficits have previously been as-
sociated with the social impairments observed in this popu-
lation (Kornreich et al., 2002; Maurage, Campanella, Phi-
lippot, Martin & Timary, 2008). Research has also revealed
deficits in decision-making tasks, due in part to deficits in
engaging with, and regulation of, emotional signals rela-
ted to the negative consequences of potential decisions,
including risky (Fernandez-Serrano, Pérez-Garcia, Sch-
midt Rio-Valle & Verdejo-Garcia, 2010; Park et al., 2010),
and social decision-making (Breversa et al., 2013; Carmo-
na-Perera, Reyes del Paso, Pérez-Garcia & Verdejo-Garcia,
2013; Carmona-Perera, Clark, Young, Pérez-Garcia & Ver-
dejo-Garcia, 2014).

Moreover, alcohol-dependent patients exhibit a broad
spectrum of emotional and mood disturbances, including
depression, apathy, emotional flatness, anxiety and impul-
se control problems (Bjork, Hommer, Grant & Danube,
2004; Mitchell, Fields, D’Esposito & Boettiger, 2005; Mo-
selhy, Georgiou & Kahn, 2001; Stephens & Duka, 2008).
Recent neuropsychogical models of addiction have hi-
ghlighted the contribution of impulsivity to the control
of salient reward-driven responses (Bechara, 2005; Carou,
Romero & Luengo, 2017; Goldstein & Volkow, 2002; Ver-
dejo-Garcia, Lawrence & Clark, 2008). Therefore, emo-
tional dysfunction may be associated with impulse control
problems in response to salient emotional states (Carou
et al., 2017; Kreusch , Vilenne & Quertemont, 2013; Ver-
dejo-Garcia, Rivas-Pérez, Vilar-Lopez & Pérez-Garcia,
2007). Neuroimaging studies consistently show that chro-
nic alcohol use produces specific neurotoxic effects on
frontal lobe areas involved in emotional processing and
behavioural self-control (Beck et al., 2012; Stephens &
Duka, 2008).

In agreement with dysregulation of reward mechanis-
ms (Robinson & Berridge, 2001, 2003), the emotional
component of addictive diseases is characterized by en-
hancement of the emotional value of addictive reinfor-
cers and increased reward thresholds for natural rewards.
Accordingly, addicted individuals may find it difficult to
replace addictive behaviors with other, naturally rewar-
ding activities. The somatic marker hypothesis of addic-
tion (Verdejo-Garcia & Bechara, 2009) also posits abe-
rrances in the experience of negative emotions to explain
deficits in decision-making. Attenuation or absence of

autonomic feedback (somatic markers) may also account
for the reduced ability to consider natural and emotiona-
lly relevant stimuli (Ferguson & Katkin, 1996; Goldstein &
Volkow, 2002; Roedema & Simons, 1999).

Although evidence of these phenomena in alcoholic
individuals remains to be provided, support for these as-
sumptions arises from behavioural and psychophysiologi-
cal studies of opioid-addicted individuals (Aguilar de Arcos
et al., 2008; Chicharro, Pérez-Garcia & Sanjuan 2011; Ge-
rraetal.,, 2003; Lubman etal., 2009). These studies provide
partial support for abnormal subjective and neuroendocri-
ne responses to natural emotionally stimuli. Psychophysio-
logical studies in opioid addicts have also suggested dysre-
gulation of the emotional response to natural emotional
stimuli. For example, Gerra et al. (2003) reported blun-
ted heart rates (HRs) in response to unpleasant stimuli in
this population, and Lubman et al. (2009) found reduced
electromyographic responses to pleasant stimuli. Similarly,
reduced skin conductance (SC) responses to reward have
been found in gambling addicts (Lole, Gonsalvez, Blaszc-
zynski & Clarke 2012). However, none of these studies have
examined emotional and psychophysiological responsive-
ness in alcohol-dependent individuals.

Taken together, the above evidence suggests emotio-
nal processing deficits in alcoholism, which could be
associated with the impulsive alcohol-seeking behaviour
seen in this population. However, their emotional reac-
tions to everyday (non-drug-related) motivationally rele-
vant stimuli, and the role that impulsivity plays in those
reactions, remains largely unknown. This study aimed
to investigate subjective (valence, arousal and dominan-
ce) and psychophysiological responses (HR and SC) to
positive, unpleasant and neutral pictures in abstinent
alcohol-dependent (AD) and healthy control (HC) par-
ticipants. HR deceleration has been interpreted as an in-
dicator of vigilance and attentional control, both in the
occidental (e.g., Barry, 2006; Lacey & Lacey, 1970; Trema-
yne & Barry, 2001) and Russian traditions (i.e., the orien-
ting reflex; Sokolov, 1963). In passive view paradigms, HR
has also been considered as an indicator of the valence
dimension of emotion (Lang, 1995), in which HR decrea-
ses usually follow negative-valenced high motivational dri-
ven pictures (Lang, Greenwald, Bradley & Hamm, 1993;
Palomba, Sarlo, Angrilli, Mini & Stegagno, 2000). SC has
been used traditionally as a physiological index of arousal
(Lang, 1995), since SC tends to increase during arousing
emotions and decrease during relaxing ones (Barry et
al., 2004). Impulsivity has been associated with emotiona-
lly salient problems in drug users (Verdejo-Garcia et al.,
2007). In this context, we also assess the relationship be-
tween impulsivity levels, alcohol consumption, and emo-
tional responsiveness.

We hypothesized that alcohol-dependent individuals
would show deficient emotional responses to natural,
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emotionally relevant stimuli compared to healthy con-
trols. Considering the reward deregulation and somatic
marker hypotheses (Robinson & Berridge, 2003; Verde-
jo-Garcia & Bechara, 2009), these deficits should be found
for both pleasant and unpleasant stimuli. Specifically, we
predict the following in alcohol-dependents participants:
(i) lower subjective responses, in terms of both valence
and arousal ratings; (ii) reduced HR and SC reactivity,
reflected in a less pronounced deceleration in HR and
lower SC responses to both positive and negative emo-
tionally relevant stimuli; and (iii) a negative association
between impulsivity scores and physiological responses,
and a positive one between impulsivity scores and alcohol
consumption.

Methods

Participants

The sample was composed of 28 alcohol-dependent
Caucasian individuals and 31 non-alcoholic healthy con-
trols matched for gender, age, laterality and socioeco-
nomic status, but not for years of education (see Table
1). Sociodemographic data were collected from clinical
histories taken by clinical staff, and also verified by the
evaluator. Alcohol-dependent individuals were recruited
as they started psychosocial treatment at the Addicted
Behaviors Unit of Nostra Senyora de Meritxell Hospital
(Andorra). Inclusion criteria were meeting DSM-IV cri-

teria for alcohol dependence, and a minimum abstinen-

ce duration of 15 days before testing, confirmed by twi-
ce-weekly urine analyses (see Table 1 for descriptive data
on quantity and duration of drug use). Exclusion criteria
included a current diagnosis or history of other psychos-
timulant abuse/dependence (with the exception of nico-
tine), co-morbid diagnoses of Axis I or Axis II disorders,
history of head injury or neurological disorders, and se-
vere cognitive impairments caused by dementia. Control
participants were recruited through word-of-mouth com-
munication among adults living in the same geographical
area as the patients. In addition to the above exclusion
criteria, controls could not have a current previous diag-
nosis of substance abuse or dependence, excluding pre-
vious or current social drinking (less than 10 units per
week) and nicotine.

Instruments

Emotional Stimuli. A set of 30 picture stimuli extracted from
the International Affective Picture System (IAPS; Lang,
Ohman & Vaitl, 1988) was used. In agreement with Spa-
nish normative ratings (Molt6 et al., 2013), we defined
three picture categories: (i) Neutral (10 pictures displa-
ying landscapes and household objects), (ii) Pleasant (10
pictures displaying sexual and exciting sports scenes), and
(iii) Unpleasant (10 pictures displaying accidentrelated
casualties or mutilations).The codes for the selected pictu-
res were : 4658, 4669, 4670, 4672, 4687, 5621, 8178, 8179,
8186, and 8496 for pleasant; 1525, 3000, 3062, 3068, 3080,
3150, 3250, 9301, 9405, and 9635 for unpleasant; and 7004,

Table 1. Sociodemographic and alcohol use data of alcohol-dependent and control participants.

Sociodemographic variables

Age

Gender

Laterality

Years of education

Socioeconomic level

Alcohol use variables

Abstinence alcohol (month)
Quantity alcohol per month (SDU)
Duration alcohol consumption (years)

Total alcohol consumption (SDU)

Alcohol-dependents Controls t/ p-value
Mean (SD) Mean (SD)

52.53 (5.79) 48.65 (10.89) 1.69 0.097
31(Male) 28 (Male)

29 (Right) / 2 (Left) 26 (Right) / 2 (Left) 0.01 0.916

13.71 (2.09) 17.22(2.86) 5.34 <0.001

8L/17MW/3H) 5L /21 /5H) 1.47 0.481

2.42 (14.02)

562.70 (419.02) 21.47 (13.09) -7.20 <0.001

27.63 (8.19) 21.20 (9.69) -2.70 0.009

197692 (168924) 5203 (4507) -6.35 <0.001

Note. Total alcohol consumption (lifetime amount) is the product of mean amount x duration; SD: standard deviation; L: low; M: middle; H: high; SDU: standard

drinking units.
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7009, 7041, 7175, 7185, 7187, 7224, 7233, 7705 and 7950
for neutral. Participants rated their emotional experien-
ce according to valence (from 1 —unpleasant- to 9 —plea-
sant-), arousal (from 1 —relaxed- to 9 —aroused-), and do-
minance (from 1 —dominant- to 9 —dominated-) through
the Self-Assessment Manikin (SAM; Bradley & Lang, 1994).
E-Prime software (Psychological Tools, USA) was used to
control the timing and presentation of stimuli and to co-
llect the subjective ratings.

Self-reported measures. In addition to the SAM, participants
completed the following instruments: (i) Structured Clini-
cal Interview for DSM-IV (SCID-I; First, 2007); (ii) Interview
for Research on Addictive Behavior (IRAB; Verdejo-Garcia,
Lopez-Torrecillas, Aguilar de Arcos & Pérez-Garcia, 2005);
(iii) Millon Clinical Multiaxial Inventory III (MCMI-III;
Millon & Davis, 1997); (iv) Symptom Check List, Revised
(SCL-90-R; Derogatis, 1977); (v) Mini Mental State Exami-
nation (MMSE; Folstein, Folstein & McHugh, 1975); and
(vi) Barratt Impulsiveness Scale (BIS-11; Patton, Stanford
& Barratt, 1995). The first five instruments were used to
assess the degree of compliance with the inclusion/exclu-
sion criteria. The BIS-11,used as a measure of impulsive
traits, consists of 30 items assessing manifestations of im-
pulsivity, which participants were asked to rate in terms of
frequency: never or rarely; occasionally; often; or always or
almost always (with scores ranging from 0 to 4). The total
impulsivity score, and the three subscale scores (cognitive,
motor and non-planning impulsiveness) were collected as
dependent measures. The BIS-11 has shown high reliability
in assessing risky behaviors (Cronbach’s o = .83, Stanford
et al., 2009). Finally, total lifetime alcohol consumption
was calculated as the product of the mean amount and du-
ration of alcohol use.

Psychophysiological Data Acquisition and Processing

SC and HR were recorded using a Biopac MP150 instru-
ment (Biopac Systems Inc., USA). HR, in beats per minute
(bpm), was derived from an electrocardiogram (ECG) re-
corded at 2000 Hz. ECG electrodes (Ag/AgCl) were atta-
ched to the participant’s right and left ankles, and to the
wrist of the non-dominant hand, based on the Einthoven’s
II derivation. HR was calculated using AcqKnowledge 3.9.1
software and edited for artifacts (when present) via linear
interpolation. SC in micro-Siemens (pS) was recorded at a
sampling rate of 30 Hz using Ag—AgCl electrodes filled with
an inert 0.05 M NaCl electrolyte cream and attached to the
palmar surface of the second and third middle phalanges
of each participant’s non-dominant hand. In order to ex-
tract the response pattern of HR (AHR) and SC (ASC), we
obtained the 0.5 s x0.5 s values during the 6 s following
picture onset (12 values), expressed as differential scores
with respect to the mean obtained during the 3 s before
picture onset (baseline).

Procedure Processing

Before testing, all participants signed an informed
consent form and were initially assessed using the self-re-
ported measures described above. After 5 min of physio-
logical recording at rest (baseline), participants viewed
the set of pictures while physiological data were recorded.
The different picture categories (neutral, pleasant and
unpleasant) were presented in a counter-balanced order
across participants. A white fixation cross appeared 3 s
before each picture, which facilitated participants with
respect to attending to the screen. Pictures were subse-
quently displayed for 6 s, followed by a 10 s black screen as
an inter-stimulus interval. Participants were instructed to
stare at each picture for the entire time it was on screen.
After we removed the electrodes, participants observed
the pictures again in order to rate them using a compute-
rized version of the SAM, with no time limit applied. The
study was approved by the Ethics Committee for Research
in Humans of the University of Granada and the Ethics
Committee for Clinical Research of Nostra Senyora de
Meritxell Hospital.

Statistical Analyses

The two groups differed in years of education (see
Table 1), and therefore this variable was included as a
covariate in the analysis of self-reported measures. Group
differences in impulsivity were tested using univariate
ANCOVAs. Subjective ratings of valence, arousal and
dominance were analyzed using 2 (Group: alcohol-de-
pendents and healthy controls) x 3 (Picture Category:
neutral, pleasant and unpleasant) mixed-design ANCO-
VAs. Tonic physiological measures (mean baseline du-
ring the 5 min rest period) were analyzed using indepen-
dent t-tests. Groups differed in SC [alcohol dependents
5.16+2.57 pS; controls 3.72+1.96 pS; t = -2.34, p= .024],
and HR [alcohol dependents 77.45+13.09 bpm; controls
70.15+12.13 bpm; t =-2.21, p= .031], and therefore these
variables were entered as covariates in the respective phy-
siological analyses. ASC and AHR during picture-viewing
were analyzed using 2(3x12) mixed-design ANCOVAs,
with a between-subject factor (group) and two repea-
ted-measures factors [Picture Category and Response
Pattern (the 12 0.5 x0.5 s, post-stimuli values) ]. The Hu-
ynh-Feldt procedure was used to adjust for degrees of
freedom in the repeated measures analysis. Results are
presented with the original degrees of freedom and co-
rrected p values.

To analyze the effects of alcohol use and impulsivity
on emotional experience, stepwise multiple regression
analyses were performed. As dependent variables, we in-
cluded the peak physiological responses during viewing
of pictures: SC increases (maximum value - baseline) and
HR decreases (minimum value - baseline). The predictor
variables were total alcohol consumption and BIS-impulsi-
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vity total score. We did not include the three BIS subscale
scores, given their high correlation with total impulsivity
(cognitive: r = .69; motor: r =.85; non-planning: r = .88; all
ps <.001).

Results

Heart Rate

The three-way interaction of Group x Picture Category
x Response Pattern [F(22, 1232) = 2.73, p=.024, 0= .046]
was significant. Analysis of the Picture Category x Respon-
se Pattern interaction within each group showed signifi-
cant effects for Controls [F(22, 660) = 2.79, p = .032, »2=
.085], but not for alcohol-dependents [F(22, 594) = 1.14,
p=.343, n’= .040]. In the control group, the HR response
was significant both for pleasant [F(11, 330) = 5.29, p =
010, »’= .150] and unpleasant pictures [F(11, 330) = 3.55,
p=.021, = .106], but not for the neutral category [F(11,
330) = 1.18, p=.317, n’=.038]. In the alcohol-dependent
group, the HR response did not reach significance for ei-
ther picture category. As can be seen in Figure 1 (top), in
the control group, pleasant pictures induced an initial HR
acceleration up to s 2.5, followed by a pronounced decele-
ration that was maintained throughout the entire picture
presentation [period quadratic trend: F(1,30) = 5.34, p =
.028, n?= .151]. The response pattern to unpleasant pictu-
res is best described by a HR deceleration, albeit of lesser
magnitude than that associated with the pleasant pictures
[with only the lineal trend being significant: F(1,30) = 6.65,
p=.015, = .181].

Neutral Pleasant

0
-0.2
-0.4 -
-0.6

05 1 15 2 25 3 35 4 45 5 55 6

AHR (bpm)

0.025

ASC (1S)

-0.015
-0.025

-0.035
05 1 1.5 2 25 3 35 4 45 5 55 6

05 1 15 2 25 3 35 4 45 5 55 6

05 1 1.5 2 25 3 35 4 45 5 55 6

Skin Conductance

The Group x Picture Category x Response Pattern inte-
raction yielded was significant [F(22, 1232) = 3.74, p=.039,
n?=.051]. The SC response pattern differed as a function
of picture category in the control group [Picture Category
x Response Pattern: F(22, 660) = 5.33, p = .003, »’= .165]
but not in the alcohol-dependent group [F(22, 594) = 2.18,
p =106, n2=.080]. A significant SC response was observed
in the control group for the pleasant pictures [F(11, 330)
= 3.94, p = .040, 5= .127], but not for the other picture
categories. As observed in Figure 1 (bottom), SC increa-
ses were seen for pleasant pictures in the control group
between s 3 and 6, with the response peaking at 5 s [cubic
trends: F(1,30) = 4.32, p=.047, 7= .138]. No significant SC
responses were obtained in the alcohol-dependent group.

Subjective ratings of valence,
arousal and dominance (SAM)

There were no significant Group x Picture Category
interactions in terms of subjective ratings of valence [F(2,
112) = .60, p = .545, 2= .011], arousal [F(2, 112) = 1.20, p
=.306, n?= .021], or dominance [F(2, 122) = .04, p = .936,
n’=.001]. The main effect of Group were not statistically
significant for any dimension (all Fs(1, 56) > 1.65, all ps >
.2, all s < .03). The effect of Picture Category was signifi-
cant for valence [F(2, 112) =10.20, p< .001, ?= .154], and
arousal [F(2, 112) = 3.56, p=.032, 2= .060], but not for do-
minance [F(2, 112) = 1.61, p=.208, ?=.028]. Both groups
showed the expected differences between valence and
arousal ratings across the different Picture Categories, and
although the difference in dominance was not significant,

-+ Controls
== Alcohol-dependents

%

05 1 15 2 25 3 35 4 45 5 55 6

Unpleasant

0.015 4
0.005
-0.005 Y . ~

05 1 15 2 25 3 35 4 45 5 55 6
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Figure 1. Heart rate (top), and skin conductance (bottom) response during picture viewing as function of Picture Category
(Neutral, Pleasant and Unpleasant), and Group (Controls and Alcohol-dependents).
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Table 2. Mean and standard deviations (in brackets) of subjective ratings of valence, arousal, and dominance evoked by the three Picture

Categories for alcohol-dependent and controls participants.

Subjective ratings Alcohol dependents Controls

Neutral Pleasant Unpleasant Neutral Pleasant Unpleasant
Valence 5.50 (.61)* 7.24 (1.29)* 1.97 (.54)* 5.75(.93)* 7.54 (1.05)* 1.86 (.60)*
Arousal 4.53 (1.05)* 5.93 (1.66)* 7.45 (.93)* 3.74 (1.43)* 5.72 (1.86)* 7.52 (.81)*
Dominance 8.48 (.98) 7.66 (1.76) 5.79 (2.60) 8.51 (.84) 7.63(1.19) 5.95 (2.25)

Note. * Significant differences between Picture Categories (p-value < 0.05).

Arousal

Valence
6 mr MW s v o N @

Pleasant

Neutral Pleasant Unpleasant Neutra

Unpleasant

Dominance

[J Alcohol-dependents

© k2 N W s U o N ® O

Neutra Pleasant Unpleasant W Controls

Figure 2. Subjective ratings of valence, arousal, and dominance to pleasant, unpleasant and neutral pictures
in alcohol-dependent and control participants. Bars are standard error of the mean.

in agreement with normative data (Molto6 et al., 2013), the
unpleasant pictures yielded lower dominance scores than
all other conditions (see Table 2 and Figure 2).

Impulsive personality traits (BIS-11)

Alcohol-dependent participants showed higher levels of
total impulsivity [F(2, 56) = 21.26, < .001, 2= .432], as well
as impulsivity on the three impulsivity subscales [Cognitive:
F(2,56) = 6.38, p=.003, »’=.186; Motor: F(2, 56) = 20.51, p<
001, ?=.423; and Non-planning F(2, 56) = 9.62, p< .001,
n?=.256] than the controls participants. In the overall sam-
ple, total impulsivity was positively associated with total al-
cohol consumption (r=.63, p <.001). Total impulsivity was
also positively correlated with total alcohol consumption in
alcohol-dependents (r= .44, p < .022), but not in controls
(r=-05, p< .805).

Impact of impulsivity and alcohol use
on physiological responses

Total impulsivity predicted SC increases in the overall
sample during presentation of pleasant [F(1, 57 = 4.90, p=
.031] and unpleasant pictures [F(1, 57) = 6.66, p= .012],
while alcohol consumption did not contribute to the pre-
diction models. Total impulsivity was inversely associated
with SC increases during presentation of pleasant (f =
-.281) and unpleasant pictures ( =-.323), explaining 6.3%
(R2 adjusted) of the total variance for pleasant, and 8.9%
for unpleasant, pictures. Regression analyses during pre-
sentation of pleasant pictures, for the two groups separate-
ly, showed that total impulsivity was a significant predictor

only for alcohol-dependents [F(1, 26) = 8.13, p=.008] and
not for controls. In the alcohol-dependent group, total im-
pulsivity was inversely related to SC increases during pre-
sentation of pleasant pictures (3 =-.488), explaining 20.9%
of the variance in SC responses (See Table 3). In a hierar-
chical regression analysis, in which total alcohol consump-
tion was included in block 1 and total impulsivity in block
2, the effect of impulsivity on SC increases during presen-
tation of pleasant pictures remained significant [F(2,25)
= 4.26, B = -.424, p = .026]. For unpleasant pictures, total
impulsivity was marginally associated with SC increases in
alcohol-dependents [F(1,26) =2.99, $ =-.321, p =.096] and
control participants [F(1,29) = 3.99, f = -.348, p = .055].
Alcohol consumption was not a significant predictor in
any of these models. No significant regression models were
found for prediction of the HR responses.

Table 3. Significant results of step-wise multiple regression
analysis for prediction of skin conductance responses by total
scores in the Barratt Impulsiveness Scale.

Dependent Variable B r F p

Pleasant (total sample) -.28 .06 4.90 .031
Unpleasant (total sample) -.32 .09 6.66 .012
Pleasant (alcohol dependent) -.49 21 8.13 .008
Unpleasant (alcohol dependent) -.32 .10 2.99 .096

Note. Adjusted r> and standardized f3 values are indicated.
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Discussion

This study aimed to investigate psychophysiological and
subjective responses to everyday (non-drug related) emo-
tionally relevant stimuli in alcohol-dependent individuals,
and to determine their associations with impulsivity and
level of alcohol consumption. Regarding the first aim, al-
though no group differences were observed in subjective
ratings of emotional pictures, the findings showed a redu-
ced HR and SC reactivity in alcohol-dependent individuals
in comparison with controls participants. The alcohol-de-
pendent group did not exhibit HR deceleration to both
positive and negative emotional pictures, or the SC increa-
se to positive emotional pictures seen in the control group.
These results suggest a blunted physiological response to
both positive and negative everyday emotional stimuli in
alcohol-dependent individuals.

The absence of SC and HR responses to positive pic-
tures is in agreement with the postulated deregulation of
reward mechanisms in addiction (Robinson & Berridge,
2001, 2003). SC and HR reactivity would be attenuated by
the preponderance of alcohol in the reward system, which
would replace the motivational value of the natural rein-
forcers shown in the pictures (Robinson &Berridge, 2001,
2003). Increases in SC are associated with the experience
of arousing emotions (Barry et al., 2004, 2006; Lang & Da-
vis, 2006). The absence of an identifiable SC response to
positive stimuli in alcohol-dependents could be explained
by the strengthened salience of drug stimuli in their moti-
vational systems, coupled with a decreased relevance of na-
tural reinforcers (Robinson & Berridge, 2001, 2003; Verde-
jo-Garcia, Bechara, Recknor & Perez-Garcia, 2006). These
findings are consistent with the results of studies of opiate
addicts (Aguilar de Arcos et al., 2008) and addict-gamblers
(Lole etal., 2012), which demonstrate blunted arousal (re-
duced SC) responses to natural reinforcers. The absence
of HR deceleration in response to positive pictures in alco-
hol dependent participants may also be interpreted as an
indicator of poor motivational salience, showing reduced
attention to natural (non-drug-related) reinforcers (Ro-
binson & Berridge, 2001, 2003; Verdejo-Garcia et al. 2006).

The absence of an HR response to negative pictures in
alcohol-dependents, as observed in control participants, is
in accordance with the somatic marker hypothesis of ad-
diction (Verdejo-Garcia & Bechara, 2009). This hypothesis
maintains that alcohol-dependents would show difficulties
in generating physiologically associated aversive emotional
signals (Verdejo-Garcia & Bechara, 2009), which may lead
to a poor HR response to negative pictures. Passive viewing
of negative emotional pictures is generally associated with
HR deceleration (Danko, Gracheva, Boytsova & Solovjeva,
2011; Lang et al., 1993; Palomba et al., 2000). The absence
of an HR decrease in response to negative stimuli in alco-
hol-dependents is in accordance with studies that found
blunted HR reactivity to negative emotional stimuli, inclu-

ding unpleasant pictures (Gerra et al., 2003), and to nega-
tive consequences of moral violations (Carmona-Perera et
al,, 2013).

Therefore, the absence of HR deceleration in alco-
hol-dependents could reflect both defective engagement
with negatively valenced emotions during the viewing of
negative pictures, and lower motivational-salience of na-
tural reinforcers during the viewing of positive pictures.
These results are consistent with studies about attentional
biases towards affective stimuli in addiction; these studies
showed enhanced attentional capture by addiction-rela-
ted cues, and a decreased motivational salience of positive
everyday stimuli, in addicted subjects, including gamblers
(Hudson, Jacques & Stewart, 2013), opiate users (Lubman,
Peters, Mogg, Bradley & Deakin, 2000; Robbins & Ehrnan,
2004), and alcoholics (Garfield, Allen, Cheetham, Sim-
mons & Lubman, 2015; Lambe, Hudson & Stewart, 2015).

Decoupling of physiological and subjective respon-
ses was observed in the alcohol-dependents in this study,
with blunted autonomic responses and normal subjective
reports regarding emotional stimuli. Previous studies on
addicted individuals exposed to emotional reactivity para-
digms also reported this dissociation between physiologi-
cal reactivity and subjective emotional responses (Aguilar
de Arcos et al., 2008; Gerra et al., 2003). This decoupling
could be interpreted in the context of alterations in inte-
roceptive sensitivity in alcoholism and other drug-taking
behaviors, given that the stimulating effects of drugs on
the autonomic nervous system could result in altered per-
ceptions regarding bodily states (Naqvi & Bechara, 2010;
Paulus, Feinstein, Simmons & Stein, 2004; Verdejo-Gar-
cia, Clark & Dunn, 2012). Specifically, alcohol users have
shown reduced perception of bodily signals, as measured
by heart beat-tracking tasks (Schmidt, Eulenbruch, Lan-
ger & Banger, 2013). These results suggest deficiencies in
the generation and perception of physiological correlates
of emotions in alcohol-dependents, which may originate
from the dominance of drug signals (Dunn et al., 2010;
Naqvi & Bechara, 2010; Verdejo-Garcia et al., 2012).

Our second aim was to determine the contribution of
impulsivity to emotional responsiveness. Firstly, the al-
cohol-dependent participants displayed greater levels of
impulsivity, and this was observed for the three domains
measured by the BIS: cognitive, motor, and non-planning,
which is in line with previous studies (Bowden-Jones, Phi-
llips, Rogers, Hutton & Joyce 2005; Korner, Schmidt &
Soyka, 2015; Petry, 2001). Impulsivity predicted reduced
SC responses to both positive and negative emotional sti-
muli in alcohol-dependent individuals, but did not predict
HR responses. Although total impulsivity in alcohol-de-
pendents was associated with total alcohol consumption,
alcohol consumption did not predict SC or HR responses.
Furthermore, after controlling for total alcohol consump-
tion, impulsivity remained as a significant predictor of SC
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increases to pleasant pictures in alcohol-dependents. This
result suggests that alcohol consumption is not a relevant
factor in mediating the relation between impulsivity and
SC responses. Although future work is required to further
explore these associations, the results suggest that impul-
sivity may be a critical factor in explaining the blunted
physiological responses to emotional pictures observed in
alcohol-dependents, regardless of the total amount of alco-
hol consumed.

The association found between impulsivity and blunted
physiological responses may underline the addiction-rela-
ted tendency to act rashly during salient positive or negati-
ve emotions (Cyders & Smith, 2008). This urgency trait in-
fluences attentional processes and may result in decreases
in attentiveness to emotional stimuli (Settles, Zapolski &
Smith, 2014; Smith & Cyders, 2016). There is clear support
for this urgency trait being a predictor of the onset of, and
increases in, substance use, including drinking (Cyders et
al.,, 2010; Kaiser, Bonsu, Charnigo, Milich & Lynam, 2016).
Our findings are also in line with gambling task-based phy-
siological studies on addiction, which showed that impai-
red SC responses were related to impulsive behavior and
disadvantageous decision-making, characterized by deficits
in the prediction of the long-term negative consequences
of actions (Bechara & Damasio, 2002; Dom, Wilde, Hulsti-
jn, Brink & Sabbe, 2006; Fein, Klein & Finn, 2004; Fishbein
et al., 2005). Taken together, these results extend previous
evidence regarding the relationship between impulsive
personality variables and alterations in self-control and
emotional regulation in substance abusers (Brenner, Beau-
chaine & Sylvers, 2005; Clark, Cornelius, Kirisci & Tarter,
2005; Carou et al., 2017; Nigg, Hinshaw & Huang-Pollack,
2006; Ohannessian & Hesselbrock, 2007, Verdejo-Garcia et
al., 2007), by showing that impulsivity is associated with a
blunted physiological response to natural, emotionally sa-
lient stimuli in alcohol-dependents.

Our results should be interpreted in the context of cer-
tain methodological limitations. Firstly, the groups were
not matched by education level. To address this limitation,
we included education as a covariate in the analysis of
self-reported measures. Secondly, as the study design was
cross-sectional, the current data cannot determine causali-
ty, which could be addressed in future studies using models
of vulnerability to drug use (Verdejo-Garcia & Bechara,
2009). Third, we only administered a self-reported measu-
re of impulsivity and not a performance task, which should
be included in future studies. However, subjective impulsi-
vity measures may be more suitable for indexing the social
aspect of impulsive behavior, which is not covered by objec-
tive neuropsychological measures (Moeller, Barratt, Dou-
gherty, Schmitz & Swann 2001). An additional limitation is
the non-measurement of some potential moderators of the
link between emotional processing and impulsivity — e.g.,
personality traits (Muller, Weijers, Boning & Wiesbeck,

2008), or desirability biases towards social and experimen-
tal demands (Hess & Kotter-Grithn, 2011; Najstrom & Jans-
son, 2006). Future research needs to further elucidate the
associations between physiological reactivity to emotional
stimuli and impulsivity, and its potential moderator factors.

In summary, reduced HR and SC responses to everyday
emotional stimuli could be a prevalent dysfunctional trait
in alcohol-dependent individuals. In the case of SC, this
blunted response was associated with impulsivity. These
results showed autonomic feedback deficits in response
to natural, emotionally relevant stimuli in alcoholics, and
provide initial proof of the contribution of impulsivity to
emotional processing deficits in this population. These fin-
dings may have important implications for alcohol-related
interventions, which should focus on impulsivity traits and
restore the salience of everyday stimuli to potentially im-
prove emotional processing.
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Abstract

Resumen

Research on physical exercise addiction is becoming more frequent
due to the importance of excessive physical activity on health in
general. Different studies have investigated the prevalence of risk of
exercise addiction (REA) and its consequences. Furthermore, there
exist a series of contradictions regarding the relationship between
REA and other variables associated with physical training. One goal of
this systematic review and meta-analysis consists of analysing possible
differences in prevalence, age, general health (mental and physical
quality of life, eating disorders) and physical training (hours/week)
between groups with REA and non-addicted groups. The Exercise
Addiction Inventory (EAI) was used to undertake this research.
Research was carried out in electronic databases such as Pubmed,
SPORTDiscus or Scopus. Inclusion criteria: Studies were eligible
as long as participants were measured with EAI, results showed
prevalence of REA and/or EAl score, and the study was observational.
Twenty studies met the established eligibility criteria for inclusion in
the systematic review, whereas seventeen studies were included in the
meta-analysis. Regarding mental quality of life, results showed lower
values for the exercise addiction risk group, compared with the non-
addicted group. The exercise addiction group was younger than the
non-addicted group and dedicated more weekly hours to physical
training. Subjects with REA have a lower health profile than those
with non-REA. However, more research is required, given the lack
of consensus on how to measure exercise addiction and the scarce
number of studies to date.

Keywords: Addiction; Disorder; Physical activity; Quality of life;

Training.

Cada vez es mas frecuente la investigacion sobre adiccion al ejercicio
debido alaimportancia del exceso de actividad fisica en la salud general.
Diferentes estudios han investigado la prevalencia del riesgo de adiccién
al ejercicio (RAE) y sus consecuencias, existiendo contradicciones
con respecto a la asociacién entre el RAE y las variables asociadas al
entrenamiento. Uno de los objetivos de esta revision sistemadtica fue
analizar los estudios que han usado el Exercise Addiction Inventory (EAI)
para valorar el RAE, asi como realizar un meta-analisis para observar
las posibles diferencias entre grupos con y sin RAE respecto a la
prevalencia, edad, variables de salud (calidad de vida fisica y mental,
desordenes alimentarios) o de entrenamiento fisico (horas/semana).
Las busquedas de estudios se realizaron en bases de datos electrénicas
como Pubmed, SPORTDiscus o Scopus, y se hicieron utilizando términos
de indexacion y palabras clave relacionados con materias médicas o
ciencias del deporte. Los criterios de inclusion fueron: participantes
evaluados con el EAL resultados reportados de prevalencia de RAE y/o
puntuacién en dicho cuestionario; disefio observacional. Veinte estudios
cumplieron los criterios de elegibilidad para la revision sistematicay 17
fueron incluidos en el meta-analisis. Los resultados mostraron peores
valores en calidad de vida mental y trastornos de alimentacion en el
grupo con RAE comparado con el grupo sin RAE. Ademas, el grupo con
RAE era mas joven y realizaba mas horas de entrenamiento semanal. No
obstante, es necesaria mds investigacion.

Palabras clave: Adiccion; Trastorno; Actividad fisica; Calidad de vida;

Entrenamiento.
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Ithough benefits of physical exercise are
commonly well-known (Kokkinos & Myers,
2010), there is now a growing literature that
small minority of people can experience
various negative consequences of over practicing exercise
(Berczik et al., 2012). This is the reason why it has been
suggested that there may exist a limit in the exercise volume
that results in negative health effects, such as the risk of
exercise addiction (Szabo, Griffiths, de La Vega Marcos,
Mervo & Demetrovics, 2015). Exercise addiction has been
described as a morbid pattern of behavior in which the
usually exercising individual loses control over his or her
exercise habits and acts compulsively, exhibits dependence
and experiences negative consequences on health as well
as on his or her social and professional life (Szabo et al.,
2015). In this systematic review, the term “addiction” has
been considered to be the most appropriate one, because
some scholars (Berczik et al., 2012) have emphasized this
term since it includes both dependence and compulsion
(Goodman, 1990). A significant limitation is the use of
multiples terminologies to describe the same phenomenon,
including ‘exercise addiction’ (Berczik etal., 2012), ‘exercise
dependence’ (Hausenblas & Downs, 2002a; Pasman &
Thompson, 1988), ‘obligatory exercising’ (Pasman &
Thompson, 1988), ‘exercise abuse’ (Davis, 2000), and
‘compulsive exercise’ (Dalle Grave, Calugi & Marchesini,
2008). To assess the negative effects of excessive exercise,
several instruments have been developed and reviewed
(Allegre, Souville, Therme & Griffiths, 2009), such as the
‘Compulsive Exercise Test’” (Taranis, Touyz & Meyer, 2011),
the ‘Exercise Dependence Scale’ (Hausenblas & Downs,
2002a), the ‘Exercise Dependence Questionnaire’ (Ogden,
Veale, & Summers, 1997) and the ‘Exercise Addiction
Inventory’ (EAI) (Griffiths, Szabo, & Terry, 2005), that
provide a range of risk scores instead of a diagnosis (Szabo
et al,, 2015). Although people with exercise addiction
develop loss of control in such ways that exercise becomes
an obligation and overage (Szabo et al., 2015; Ménok et
al,, 2012), the exercise addiction has not officially been
classified as a mental disorder in the latest (fifht) edition of
the Diagnostic and Statistical Manual of Mental Disorders
(DSM-5) (American Psychiatric Association, 2013).

On the basis of symptoms derived from exercise
addiction (Szabo et al., 2015), the EAI was developed
to screen for this pathology (Griffiths et al., 2005). It
consists of 6 questions based on the 6 general components
of addiction (salience, mood modification, tolerance,
withdrawal symptoms, social conflict, and relapse)
(Griffiths, 1996). The responses are rated on a 5-point
Likert scale ranging from 1 (strongly disagree) to 5 (strongly
agree) and a sum score is calculated (range 6-30 points),
where a score > 24 indicates probable exercise addiction.
Regarding psychometric properties of EAI, they have

shown satisfactory results in different studies, with

adequate values on validity and reliability (Lichtenstein,
Christiansen, Bilenberg, & Stoving, 2014; Lichtenstein
& Jensen, 2016; Moénok et al., 2012; Sicilia, Alias-Garcia,
Ferriz, & Moreno-Murcia, 2013). Furthermore, a recent
cross-cultural re-evaluation of the EAI in five countries
showed that despite some inter-country differences, the
EAI is still an appropiate instrument to assess exercise
addiction (Griffiths et al., 2015).

Several studies have researched exercise addiction using
the EAI in distinct population samples and the prevalence
of exercise addiction risk and/or the relationship of
this on different physical and mental health variables
(Cunningham, Pearman, & Brewerton, 2016; De la Vega,
Parastatidou, Ruiz-Barquin & Szabo, 2016; Li, Nie & Ren,
2015; Lichtenstein, Andries, Hansen, Frystyk & Stoving,
2015; Lichtenstein, Christiansen, EIklit, Bilenberg &
Stoving, 2014; Lichtenstein & Jensen, 2016; Maraz,
Urban, Griffiths & Demetrovics, 2015; Mayolas-Pi et al.,
2017; Ménok et al., 2012; Sicilia et al., 2013; Szabo, De la
Vega, Ruiz-Barquin & Rivera, 2013; Weinstein, Maayan &
Weinstein, 2015). Nonetheless, there is a large variability
among studies on the prevalence of REA (Szabo etal., 2015
Furthermore, overtraining volume has been highlighted
among the numerous objective and subjective factors that
could explain this variability (Adams, Miller & Kraus, 2003;
Chapman & De Castro, 1990). Currently, the relationship
between REA and training volume is contradictory (Cook
et al., 2013; Szabo et al., 2013) since several authors affirm
that exercising excessively does not necessarily indicate a
disorder and that this fact is not necessarily maladaptive
(Szabo et al., 2015). The relationship between REA and
other variables associated with training such as weekly
frequency, hours per week and others, is also confusing or
unknown (Freimuth, Moniz, & Kim, 2011; Youngman &
Simpson, 2014). A previous systematic review carried out
by Hausenblas & Downs (Hausenblas & Downs, 2002b)
about exercise dependence, concluded that results had
been inconclusive due, in part, to a lack of experimental
research, inconsistent or nonexistent control groups,
discrepant operational criteria or inappropriate measures
of exercise dependence. Therefore and because of the
increasing number of studies on exercise addiction in
recent years (Szabo et al., 2015), a meta-analytic review is
needed to clarify and join these results to advance through
knowledge in the area, evaluate methodological limitations
and provide an overview of exercise addiction defined by
the EAl-score. This might be a starting point for future
systematic reviews that include more instruments to assess
the mentioned disorder.

Accordingly, the main objective of the present study was,
in habitual exercisers:

— To evaluate the possible existing of differences in
quality of life (physical and mental) among people
with REA and people without REA.
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A secondary objective was, in habitual exercisers:
— To assess possible differences in eating disorders,
age and hours of weekly training among people with
REA and people without REA.

Method

This review was conducted in accordance with the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement (Moher et al., 2015).
The review was registered in the International Database of
Prospectively Systematic Reviews (PROSPERO registration
number: CRD42017065252).

Inclusion and Exclusion Criteria
Studies were included in the systematic review if:
— The exercise addiction was assessed with the EAI
— The studies showed results about the prevalence
of exercise addiction and/or the score in the
questionnaire EAIL
— Design was observational study.

We excluded studies that only assess exercise addiction
using questionnaires different from the EAI due to the
conceptual dispersion in which the current state of the
matter is found, and because EAI is the recommended
instrument to assess exercise addiction in general (Griffiths
et al., 2015). We excluded studies whose language was
different from English or Spanish. In addition to the
previous ones, the inclusion criteria for meta-analyse were:

The study reported prevalence of REA and/or results on
physical and mental quality of life, age or eating disorders
between REA group and non-addicted group.

Information Sources and Search Strategy

Initial electronic database searches were performed up
to March 27" 2017 using Pubmed, SPORTDiscus, Scopus,
Science Direct and ProQuest Psychology Database. The
electronic database search was updated on May 30th 2017.
Medical subject headings (MeSH), database indexing
terms, keywords and Boolean operators (AND/OR) were
used in the search strategy. Terms were grouped into
themes related to exercise addiction, dependence of
exercise and health. For Pubmed, search terms included:
“exercise addiction” [Title] OR “dependence exercise”
[Title] AND EAI [Title/Abstract] OR “Exercise Addiction
Inventory [Title/Abstract]. For SPORTDiscus we used
limiters like English and Spanish; Journal Academical;
TI (Title) “Exercise addiction” OR “dependence of
exercise” AND AB (Abstract) “EAI” OR AB (Abstract)
“Exercise Addiction Inventory”. All searches were leaded
by the same author (JS). Search results were collated using
Endnote software (Thomson Reuters, New York), and
duplicates were removed. The title and abstract of the
remaining studies were screened for relevance (JS). Full

texts of potentially appropiate studies were obtained and
independently assesed for elegibility by two authors (JS/
NE) according to the inclusion criteria. Reference lists
and citations of selected manuscripts and relevant review
articles were examined for potentially eligible studies (JS).

Data Extraction Process

Study characteristics including sample size, age, weight,
height, education level, marital status, characterisation of
samples, exercise mode, measures, groups, score-EAI and/
or prevalence of exercise addiction (EA), variables analized
(injury risk, REA, activity level, physical and mental quality
of life, eating disorders, etc), type of study and outcomes;
were extracted for selected studies (JS). Means (standard
deviations) and frequencies (proportions) of the primary
(physical and mental quality of life) and secondary
outcomes (age, prevalence of EA and hours of training)
for exercise addiction group and comparator groups were
extracted (JS). Reviewers (JS/NE) were not blinded by
authors or institutions at any stage of the selection or data
collection process.

Data Items

Exercise addiction risk (score-EAI) was the primary
outcome. It has been described as a morbid pattern of
behaviour in which the habitually exercising individual
loses control over his or her exercise habits and acts
exhibits
negative consequences on health as well as in his or her

compulsively, dependence and experiences
social and professional life (Szabo et al., 2015). Prevalence
of EA was defined as the proportion of the participants
who were found to score above 24 on the EAI. Age (years)
was defined as the length of time during which a being or
thing has existed. Quality of life (score-SF36) was defined
as an individual’s perception of their position in life in the
context of the culture and value systems in which they live
and in relation to their goals, expectations, standards and
concerns (Saxena, Carlson, & Billington, 2001). Eating
disorder (score-EDI-2) (Garner, 1991; Garner, Olmstead,
& Polivy, 1983) describes illnesses that are characterized
by irregular eating habits and severe distress or concern
about body weight or shape. These disorders have become
an emerging pathology in developed and developing
countries, becoming the third most common chronic
disease found among teenagers after obesity and asthma
(Gonzalez, Kohn, & Clarke, 2007).
exercise is a variable associated with training, such as

Hours per week of
weekly frequency, intensity or years of sports practice.

Risk of Bias in Individual Studies

Risk of bias was assessed by using the Strengthening
the Reporting of Observational Studies in Epidemiology
(STROBE) (Vandenbroucke et al., 2014). Two authors
(JS/NE) independently assessed risk of bias. Appraisal of
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study quality was performed according to subject expertise
(led by JM) and guided by the risk of bias assessment tool.

Data management

The mean and standard deviation (SD) of participant
physical characteristics, age and score-EAI, education level,
marital status, sample size, country, exercise mode and
comparison groups were used to subjectively determine
methodological heterogeneity of the meta-analysis (JS/
JMM). Data for exercise addiction risk group and non-
addicted group were analysed using OpenMetaAnalyst
version 3.1.0, and they were expressed as a standardised
mean difference (adjusted Hedges’ g), and a 95%
confidence interval (95% CI). If the 95% CI included zero,
we concluded there were no signficant effects. Statistical
heterogeneity was assessed using the /2 statistic in order to
determine the percentage of the variability in estimations
of the effect due to heterogeneity rather than sampling
error. Pooled estimations of the effect, and 95% CIs, as
a weighted average of the standardized mean difference
estimated in individual studies were calculated. A random-
effects model was used to figure out the pooled effect,
because high levels of heterogeneity were expected. We
performed a subsequent analysis to obtain the overall
mean age, and the overall mean prevalence of exercise

addiction on the studies analyzed.

Results

Participants and Included Studies

Figure 1 details the PRISMA (Moher et al., 2015) flow
chart. This search was carried out in 5 databases and
after removing duplicates, fifty-two studies were screened.
Twenty studies out of the previously mentioned fifty-two,
were selected to systematic review and seven studies were
notincluded. Seventeen of them were included in the meta-

Table 1. Characteristics of participants in included studies

analysis and three of them were not included because they
did not analyze prevalence or target variables. Participant
characteristics are shown in Table 1 and study details in
Table 2. Participants of the studies selected were born in
England (n=3), China (n=1), France (n=1), Spain (n=3),
EEUU (n=2), Hungary (n=3), Italy (n=2) and Denmark
(n=4). The studies included were published between
2005 and 2017. The overall age range of participants in
the different studies was 16-40 years. The mode of exercise
analyzed in the different studies was very varied and it
included weight lifters, crossfitters, triathletes, cyclists,

Figure 1. PRISMA flow diagram. PRISMA Preferred Reporting ltems
for Systematic Reviews and Meta-Analyses (Shamseer et al., 2015)

Number of . .
Study Participants Ag:n(years) Height (cm)  Weight (kg) Education (%) Marital Status (%) Characterisation
(sb) M (SD) M (SD)
and country
Babusa et al. 2015 304 27.8%7.40 179.5¢6.05  87.5+14.63  Less than high Single (53,6%) Male weightlifters
participants education (19%) Married or cohabiting
(Hungary) Graduated in high (43,8%)
school (49,7%) Divorced (2,6%)
Graduated in college
(31,3%)
Bruno et al. 2014 150 HEA risk group Consecutive gym attenders
participants (29,7%7,1) HEA risk group (males: 33; females:
(Italy) LEA risk group 18)
(32,2%10,1) LEA risk group (males: 36, females:
33)
Cunningham et al. 2016 1497 Total Sample Adults (608 men, 885 women, 4
participants (33,2%12,4) other)
(EEUV) 625 Participants in this sample

(university participant) using Ama-
zon Mechanical Turk received either
$1.00 or $1.20 for completing the
surveys. 872 respondents in this
sample (e.g., triathletes, cyclist,
runners, powerlifters) using email,
social media, and printed fliers
were entered for a chance to win an
iPad Air
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De la Vega et al. 2016

313
participants

Men (31.1¢10.1)
Women (28.617.4)

Non-competitive, leisure

exercisers (31.5%9.3)

Local/regional athletes

(29.38.7)

National/International

athletes (28.7¢11.3)

Adults (204 men, 109 women)
Participants took part in 17 different
sports. However, they represented
predominantly (85%) seven sports,
including gymnastics (n=81),
athletics (n=73), football (n=50),
duathlon (n=26), swimming (n=25),
triathlon (n=24), and basketball
(n=12).

Griffiths et al. 2005 200 particip. 21.24%3.77 Habitual male and female exercisers.
(phase 1) The sample included those who
79 particip. engaged in many different forms of
(phase 2) exercise. The age range was 18-40
(England) years.
Lejoyeux et al. 2012 500 All subjects (29+10.3) College undergraduates Customers of a Parisian sport (male
participants ED+ (27.128.6) (2,6%) and female) shop aged 18 years old
(Francia) ED- (29.8+10.8) College graduates (29%) and over. Male (n=285); Female
High school graduates (n=215).
(68%)
Lietal. 2015 1601 All subjects High school graduates College students from three
participants (20.51) (100%) universities in Hunan (China). Male
(China) (n=984) ; Female (n=617). The range
of age was 19 to 22 year.
Lichtenstein et al. 2014 121 HEA (28,3t7,5) Exercisers males (n=79) and females
participants LEA (33,5%9,1) (n=42). The range of age was 19-56
(Denmark) years.
Lichtenstein et al. 2015 58 participants HEA (30,3£7,9) Habitual men amateur exercisers.
(Denmark) LEA (37,4%6,8)
Lichtenstein & Stoving 452 Adolescents and patients from an
2016 participants eating disorder (age range 11-20
(Denmark) years).
Lichtenstein & Jensen 603 - 30 years (n=290) Crossfitters male (n=328) and
2016 participants 31+ years (n=285) female (n=270).
(Denmark)
Maraz et al. 2015 457 32.8+8.6 Graduated education Salsa and ballroom dancers female
participants (70%) (n=305) and male (n=152)
(Hungary) Secondary school (28%)
Education lower than
secondary school (2%)
Mayolas et al. 2017 1577 HEA men (37.28.8) Amateur endurance cyclist male
participants LEA men (38.4%8.4) (n=751) and female (n=108) and
(Spain) HEA women (34.4%10) inactive subjects male (n=307) and
LEA women (37.4%7.4) female (n=411).
Ménok et al. 2012 474 33.2+12.1 Less than high school Married (37.3%) Exercisers male (n=270) and female
participants. education (18.3%) In a relationship (n=204).
(Hungary) Finished high school (10.6%)
education (35.8%) Single (43.4%)
College or university Divorced (8.6%)
education (45.9%)
Sicilia et al. 2013 584 22.13#3.93 College or university Participants male (378) and
participants education (100%) female (206). 437 participants of
(Spain) the total sample were students
of Physical Education and Sport
Sciences, whereas 147 studyng
other disciplines (business
administration, psychology, etc.).
Range of aged 18 to 55 years.
Szaboy Griffiths 2007 455 A total of 455 male and female
participants participants (261 sports science
(England) students ; 194 gym users). The
age range of Sport science student
group was 19-23 years and the
age range of general exercising
population group was 17-74 years.
Szabo et al. 2013 242 particip. 27.54+10.65 242 athletes (164 men and 78
(Spain) women) were recruited from Madrid
Metropolitan area.
Villella et al. 2010 2853 16.7+1.9 The population was made of 1142
participants girls (40%) and 1711 boys (60%).
(Italy) The age range was 13-20.
Warner & Griffiths 2006 100 37.6 +12.6 Opportunistic gym-based
participants volunteers aged 18 to 74 years (46
(England) male and 54 female)
Youngman et al. 2014 1273 37.93%9.35 172.21#9.75 70.23%13.20 Trade/Technical Married (59.9%) Of the 1273 triathletes, 589 (46.3%)
participants Training (0.7%) Single (19.6%) were male and 684 (53.7%) were
(EEUV) Graduated from High Divorced/Separated female.

School (1.3%)

Some College (5.7%)
Doctorate (14.6%)
Bachelor’s Degree
(41.9%)

(7.5%)
Significant Other
(12.8%)
Widowed (2%)

Note. M, average ; SD, standard deviation ; EA, Exercise Addiction ; HEA, High Exercise Addiction ; LEA, Low Exercise Addiction ; ED+, Exercise dependence ; ED-,
without exercise dependence.
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Table 2. Details of included studies that used Exercise Addiction Inventory (EAI)

Exercise addiction measure through the Exercise Addiction Inventory (EAI) and health in habitual exercisers.

Study Exercise mode Measures Groups Score-EAl or Variables analized Study Outcomes
prevalence of EA
M(SE or SD) or (%)

Babusa et al. 2015 Weightlifting Sociodemographic Low risk MD Low risk MD Bodybuilding Transversal The high risk MD had
and anthropometric (n=100) (12.16x0.34) Dependence the highest means on all
data Moderate risk MD Moderate risk MD Muscle cheking subscales of the MASS,
Exercise-related (n=158) (17.42+0.31) Substance Use except on the Muscle
variables High risk MD High risk MD Injury Risk Satisfaction subscale. This
Weight (n=46) (22.70+0.53) Muscle Satisfaction group also displayed the
dissatisfaction Exercise highest level of exercise
Muscle Appearance Dependence addiction, exercised most
Satisfaction Scale QF of exercise frequently, spent the most
(MASS) Supplement use time working out, displayed
EAI Current AAS use more injury risk and most

Lifetime AAS use prevalence of supplement
use (82,6%) comparing to
the other two groups (Low
risk MD: 49%; Moderate risk
MD: 70,73%).

Bruno et al. 2014 Gym training Sociodemographic HEA risk group Prevalence rate of EA Exercise Addiction Transversal The prevalence rate of EA risk
questionnaire (n=51) risk: 42.5% Self-esteem in gym attenders was 42,5%;
EAI LEA risk group Narcissistic no gender differences in
Narcissistic (n=69) components (seven the rate of risk for exercise
Personality Inventory factors) addiction were found.

(NPI) HEA risk group reported

Coopersmith Self- significantly lower SEI total

Esteem Inventory score (32.2 vs 36.4) and

(SEN higher NPI total score (20.2
vs 14.6) than LEA risk group.
The narcissism and self-
esteem as a block were good
predictors of days perweek
exercise.

Cunningham Athletes (e.g., Godin Leisure- Athletes (n=381) EAl score in Athletes Physical fitness and ~ Transversal The GLTEQ proved to be

etal. 2016 triathletes, Time Exercise Non-Athletes (17.4%4.93) and activity level an inaccurate measure of
cyclists, runners, Questionnaire (n=1116) Non-Athletes Exercise exercise in this study. The
powerlifters) (GLTEQ) (15.1%5.39) dependence group of Athletes scored
and Non-Athletes Exercise Dependence Exercise Addiction significantly higher than

Scale-21 (EDS-21) Compulsive non-athletes on all measures
EAI Exercise (exercise dependence,
Compulsive Exercise Obligatory Exercise exercise addiction,
Test (CET) Psychological obligatory exercise,
Obligatory Exercise commitment to obsessive-compulsive and
Questionnaire (OEQ) exercise eating disorder), and effect
Commitment to Obsessive- sizes were moderate to large.
Exercise Scale (CES) compulsive There were no differences
Exercise-Specific Eating Disorder in results when adjusted
Dimensional for age and gender. The
Obsessive- correlation coefficients
Compulsive Scale between measures of
Eating Disorder exercise addiction (EDS-
Examination- 21 and EAI) were more
Questionnaire significantly correlated
(EDE-Q) with each other than they
were with either measure of
compulsive exercise (CES
and CET).

De la Vega et al. 2016 Athletes of 17 Demographic First Comparison First Comparison Exercise Addiction Transversal Obsessive passion and

different sports questionnaire Leisure exercisers  Leisure exercisers Harmonious dedication to sports
EAI (n=139) vs (18£4.7) vs Local/ passion emerged as strong predictors
Passion Scale (SPS) Local/regional regional athletes Obsessive passion of exercise addiction.
athletes (n=144) (19.3%3.8) vs Dedication Competitive athletes scored
vs National/ National/international higher than leisure exercisers
International athletes (20.6x3.4) on all measures. Athletes
athletes (n=30) Second comparison competing at low high levels
Second Individual-sports only differed in dedication
Comparison athletes (18.8+4.4) vs to their sports from each
Individual-sports Team-sports athletes other. Team-sports athletes
athletes (n=244) (19.0x4) reported greater harmonious
vs Team-sports and obsessive passions, and
athletes (n=69) dedication to sports, but not
different exercise addictions,
than people taking partin
individual sports.

Griffiths et al. 2005 Habitual exercisers  EAI Not comparison Prevalence rate of EA Exercise Addiction Transversal  Six of the participants (3%)
who took part in OEQ risk (3%) were found to score above
many different EDS 24 on the EAl and to be”at
forms of exercise risk” from exercise addiction.
(team sports, A correlation between weekly
aerobics, combat frequency of exercising
sports, gym, etc.) and EAI scores was also

performed, and it was found
that the two variables share
29% of the variance.

Lejoyeux et al. 2012 Consecutive Socio-demographic ED+ (n=148) Prevalence rate of EA Exercise addiction Transversal In this study the autors

customers that questionnaire ED- (n=352) risk (29.6%) Alcohol confirm an association

bought sports item
(tennis, swimming,
soccer, running,
bodybuilding,
horse-riding,
dancing, martial
arts, ski, rubgy)

Type of items bought
EDS

EAI

DSM-IV-R

CAGE

Fagerstrom
questionnaire
Whiteley Index

consumption
Nicotine
consumption
Susbtance use
disorders
Hypochondria
Bulimia
Compulsive buying

between ED and bulimia.
Exercise addicts more often
presented binge eating

and behavior of weight
compensation. They also
confirmed that exercise
addicts are more often
hypochondriacs and present
a higher level of illness
anxiety.
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Lietal. 2015

College students
members of
physical exercise
clubs (e.g.,
basketball club,
volleyball club,
football club,
badminton

club, dance
club, aerobics
club, martial art
association, etc.)

EAI

Strate-trait Anxiety
Inventory (STAI)
The Center for
Studies Depresion
Scale (CES-D)
Well-Being Scale
(SWB)

HEA (n=181)
LEA (n=1420)

Prevalence rate of EA
risk (11.3%)

Exercise addiction Transversal
Anxiety (state

anxiety and trait

anxiety)

Depression

Subjective well-

being

Exercise addiction positively
affects the state anxiety,
depression, and negative
mood of the study subjects,
but negatively affects their
selfsatisfaction , social
behavior, and energy.

Lichtenstein Exercisers EAI HEA (n=41) Prevalence rate of EA Exercise addiction Case-control  The addiction group scored
etal. 2014 recruited from Self-report Short- LEA (n=80) risk (33,88%) Quality of life study higher on eating disorder
fitness clubs and Form (SF-36) Score-EAl total Eating disorder symptoms, especially on
football teams. Eating Disorder (19.36) symptoms perfectionism but not as
Further sportsand  Inventory version 2 Personality traits high as eating disorder
medicine students  (EDI-2) Attachment styles populations. The addiction
at the University, NEO Personality group reported more bodily
and employees at Inventory Revised pain and injuries.
the police station. (NEO PI-R)
Revised Adult
Attachment Scale
(R-AAS)
Lichtenstein Habitual amateur EAI HEA (n=29) HEA (25.4£1.6) Exercise addiction Transversal The exercise addiction group
etal. 2015 exercisers EDI-2 LEA (n=29) LEA (12.4%3.4) Plasma leptin had significantly lower leptin
participating in SF-36 Sex hormones levels than controls. Even
running, fitness, Blood samples Body composition when adjusted for body fat
weight training, and plasma Eating disorder percentage, the addiction
and biking. concentrations symptoms group had significantly
Dual-energy x-ray lower leptin levels than
absorptiometry the controls. None of the
Harpender exercisers seemed to suffer
stadiometer from an eating disorder.
Lichtenstein Unidentified EAI Adolescents in Prevalence rate of EA Exercise addiction Transversal In this study found a positive
& Stoving 2016 sport settings risk in adolescents Eating disorder linear relationship between
(n=383) (5,5%) symptoms EAl-score and “high weekly
Patients from an Prevalence rate of EA exercise amounts”, “the
eating disorder risk in eating disorder tendency to exercise in
department patients (21.2%) spite of injury, “feelings of
(n=69) guilt when not exercising”,
“reduced sport performance
related to overtraining” and
“food dominating life”.
Lichtenstein Crossfitters EAI HEA (n=29) Prevalece rate of EA Exercise addiction Transversal The autors found that 5%
&Jensen 2016 Exercise amounts LEA (n=543) risk (4.8%) Obsessive exercise of the crossfitters were
Four additional items Score EAl total Take medication to addicted to exercise and that
(17.4%3.7) exercise young males had a higher
Exercise in spite of risk. Also found significant
pain/injury positive associations
Feeling guilt when between exercise addiction
missing exercise and the tendency to exercise
in spite of injury, feelings
of guiltwhen unable to
exercise, passion turning
into obsession and taking
meditacion to be able to
exercise.
Maraz et al. 2015 Salsa and Dance Addiction Class 1 (n=40) Prevalence rate of risk ~ Dance addiction Transversal Five latent classes were
ballroom dancers Inventory (DAI) Class 2 (n=56) with social conflict based on exercise explored based on addiction
adapted of EAI Class 3 (n=189) (11.4%) addiction symptoms with 11% of
Brief Symptom Class 4 (n=111) Relevant participants belonging to the
Inventory (BSI) Class 5 (n=51) psychological most problematic class. DAI
Mental Health symptoms was positively associated
Continuum-short Subjective with psychiatric distress,
form (MHC) wellbeing borderline personality and
Body mass index and Body mass index eating disorder symptoms.
body image Body image Dance addiction as assessed
SCOFF questionnaire Eating disorder with the DAl is associated
McLean Screening symptoms with indicators of mild
Instrument Borderline psychopathology.
for Borderline symptoms
Personality Disorder Dance motives
(MSI-BDP)
Dance Motivation
Inventory (DMI)
Mayolas et al. 2017 Endurance cyclist Sociodemographic HEA men (n=125) Score EAI HEA men Exercise addiction Transversal In men, compared with
questionnaire LEA men (n=626) (25.9+1.6) Physical QoL the control group, the HEA
Short Form Survey HEA women Score EAI LEA men Mental QoL and LEA groups had better
version 2.0 (SF-12v2)  (n=17) (17.943.4) Sleep indicator of physical QoL,
Pittsburgh Sleep LEAwomen (n=91)  Score EAIHEAwomen  Anxiety mental QoL, anxity and
Quality Index (PSQl) Inactive men (25.2%1.3) Depression cardiometabolic risk. Similar
Hospital Anxiety (n=307) Score EAI LEAwomen  Cardiometabolic results were observed in
and Depresion Scale Inactive women (174.1) risk women. In both sexes, the
(HADS) (n=411) Prevalence rate of EA control group and the HEA

International
Physical Activity
Questionnaire (IPAQ)
International Fitness
Scale (IFIS)
Mediterranean Diet
Adherence Screener
(MEDAS)

Fagerstrom Test for
Nicotine Dependence
Standard alcohol
units

risk in men (16.64%)
Prevalence rate of
EArisk in women
(15.74%)

group had comparable
values of quality of sleep.

In men, compared with

the control group, the HEA
group had worse indices of
depression; no differences
were observed between

the groups in the sample

of women. No result varied
significantly as a function of
road cycling practice or MTB.

ADICCIONES, 2019 - VOL. 31 NO. 3

239



Exercise addiction measure through the Exercise Addiction Inventory (EAI) and health in habitual exercisers.
A systematic review and meta-analysis

(Below Table 2)
Study Exercise mode Measures Groups Score-EAl or Variables analized Study Outcomes
prevalence of EA
M(SE or SD) or (%)
Ménok et al. 2012 Unidentified Demographic data Asymptomatic Prevalence rate of Exercise addiction Transversal In this study, the
Questions about Nondependent- EArisk in exercisers Exercise Confirmatory Factor Analysis
sports, physical symptomatic based on EDS (1.9%) dependence (CFA) indicate good fit
activity and At risk and EAI (3.2%) both in the case of EAl and
frequently Comparising Prevalence rate of EA EDS and confirm the factor
EAI in exercising risk in the general structure of the two scales.
EDS population and population based on The correlation between
in the general EDS (0.3%) and EAI the two measures was
population (0.5%) high. Results showed that
6.2% (EDS) and 10.1%
(EAI) of the population
were characterized as
nondependent-symptomatic
exercisers, while the
proportion of the at-risk
exercisers were 0.3% and
0.5% respectively.
Sicilia etal. 2013 Unidentified Demographic data HEA (n=87) Prevalence rate of EA Exercise addiction Tranversal The results supported the
EAI LEA (n=440) risk (14.9%) factor structure of the EAI
Questions about Asymptomatic model. The structure of
frequency and (n=57) the model was invariant
intensity of physical across gender. A group of 87
exercise students (14.9%) obtained
a total score equal to or
higher than 24 in the EAl and
were classified as being at
risk of exercise addiction.
Students exercising more
than three days per week
at high intensity obtained
higher scores in exercise
addiction than students
exercising at low-medium
intensity, regardless of their
frequency.

Szabo & Griffiths 2007 Sports science Demographic data Prevalence rate of EA Exercise addiction Transversal Sport science students
students and gym risk in Sport science scored higher on the EAI
users students (6.9%) and than exercisers from the

general population general population. It
(3.6%) was also found that 6.9%
Score EAl'in Sport sport science students
science students were possibly addicted
(18.6%3.8) to exercise compared to
Score EAl in general only 3.6% of the general
population (17.1£3.8) exercising population, but
this difference did not reach
the conservative level of
statistical significance.

Szabo etal. 2013 University athletes ~ Demographic data Non-sport oriented ~ Prevalence rate of Exercise addiction Transversal In the current research 7%
involved in team EAI university athletes  EArisk in the whole Underlying of the sport science athletes
and individual Questions about (n=90) sample (12%) themes of exercise (8.8% of all university
sports frequency and Sport science Score EAl in men behaviour athletes), and 17% of the
Elite ultra- intensity of physical university athletes  (19.423.5) elite runners have scored 24
marathoners exercise (n=57) Score EAl'in women or above the EAI. From the

Elite ultra- (18.23+3.73) whole sample 12% athletes
marathoners Score EAl'in elite scored 24 or more on EAI.
(n=95) runners (20.08+3.7) The ratio of men was highter
Score EAl in university than that of women (21vs8),
athletes (18.413.46 wich was statistically
and 18.23%3.34 significant.
respectively)
Villella et al. 2010 Students Demographic data Prevalence rate of EA Exercise addiction Transversal Overall prevalence was 7%
EAI risk (8.5%) Problem gambling for PG, 11.3% for CB, 1.2%
South Oaks Gambling Prevalence rate of EA Compulsive buying for 1A, 7.6% for WA, 8.5%
Screen-Revised risk in Male (10.1%) Work addiction for EA. PG and EA were
Adolescent (SOGS- Prevalente rate of EA Internet Addiction more common among boys,
RA) risk in Female (6.3%) while gender had no effect
Compulsive Buying on the other conditions.
Scale (CBS) CB was more common
Work Addiction Risk among younger (¢ 18 years
Test (WART) old) students. The scores
Internet Addiction of all of these scales were
Test (IAT) significantly correlated.
Warner & Griffiths 2006~ Gym training Demographic data Prevalence rate of EA Exercise addiction Transversal Results showed that 8%

Open-ended
questions designed
to explore the

underlying themes of

exercise behaviour

risk (8%)
EAl scores (17.6%3.9)

of the participants scored
over 24 (out of 30) and
were operationally defined
as exercise addicts. The
focus of this study was the
addition of the qualitative
open-ended questions
exploring positive and
negative experiences of
exercise. Participants who
were committed resopnded
with understandable and
functional psychological
reasons for their exercise
behaviour. Those who were
identified as being at risk
from exercise addiction
indicated difficulties in other
areas in their lives drove
them to high and possibly
dangerous levels of exercise.
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Youngman et al. 2014 Triathletes Demographic data HEA (n=237)
(Sprint, Olympic, EAI LEA (n=943)
Half-ironman and Items added to Asymptomatic
Ironman) capture more robust (n=10)

information

(20.82+3.32)

Prevalence rate of EA Exercise addiction Transversal Results indicate that
risk (20%) approximately 20% of
EAl scores triathletes are at risk for

exercise addiction. 79% are
committed exercisers who
exhibit some symptoms of
exercise addiction, and 1%
are asymptomatic. Results
also demonstrate that female
triathletes are at greater risk
for exercise addiction than
male triathletes. The range of
aged was 18-70 years.

Note. n, number of subjects ; SE, standard error ; SD, standard deviation ; MD, muscle dysmorphia ; AAS, anabolic androgenic steroid ; EA, Exercise Addiction ; HEA,
High Exercise Addiction ; LEA, Low Exercise Addiction; CAGE, Cut down, Annoyed, Guilty, Eye Opener; Class 1, low-risk ; Class 2, medium-risk without social conflicts ;
Class 3, medium-risk with social conflicts ; Class 4, at-risk with no social conflicts ; Class 5, at-risk with social conflict ; QoL, Quality of Life ; PG, Pathological Gambling ;

CB, Compulsive Buying ; IA, Internet Addiction ; WA, Work Addiction

dancers, gym attenders, runners, powerlifters, swimmers,
footballers, basketball players, regular exercisers, combat
sport fighters or martial arts, horse-riders, tennis players,
rugby players, skiers and ultra-marathoners. Participants’
characteristics, mode of exercise and variables analyzed were
considered to have a broad methodological heterogeneity
among studies; and thus a meta-analysis was performed on
outcomes assessed using random-effects mode. Few studies
reported on the weight, height, education level or marital
status of the sample. All studies included in the present
investigation were observational; however, not all of the
risk of bias assessment items were appropriate for all the

Table 3. Risk of Bias Assessment

selected studies (Table 3). The most repeated number of
items fulfilled was 18.

Physical and Mental Quality of Life (QolL)

We analyzed Physical and Mental quality of life and thus,
we included three studies that compared exercise addiction
group and non-addicted group (based on score-EAI). It is
worth mentioning that all studies evaluated quality of life
using the SF-36 questionnaire. There were no significant
differences regarding physical quality of life between
groups [Hedges’ g = 0.057 (95% IC=-0.12 to 0.24)] (Fig.
3). The heterogeneity of studies regarding physical quality

Item | Item | Item | Item | Item | Item | ltem | Item | Item | Item | Item | Iltem | Item | Item | Item | ltem | Item | Item | Item | Item | Iltem | Item

1 2 3 4 5 6 7 8 10 11 12 13 14 15 16 17 18 19 20 21 22
Babusa et al. 2015 * * * * ? * * * * * * ? ? * * * * * * * X
Bruno et al. 2014 ? * * * ? * * * * * * ? ? * ? * * * * X *
Cunningham et al. 2016 ? * * * * * * * * * * * * * * * * * * 2 *
De la Vega et al. 2016 * * * * ? * * * * * * ? ? * ? * * * * * *
Griffiths et al. 2005 ? * * * X ? ? * * * X ? ? * * ? * X * * *
Lejoyeux etal. 2012 ? * * * * * * * * * * * * * * * * 2 * * X
Li et al. 2015 ? * * * * * * * * * * * * * * * * X * * *
Lichtenstein et al. 2014 * * * * * * * * * * * ? ? * * * * * * * *
Lichtenstein et al. 2015 * * * * * * * * * * * ? ? * * * * * * * ?
Lichtenstein & Stoving 2016 ? ? * ? X ? ? ? ? X X X X ? ? X X X X * ?
Lichtenstein & Jensen 2016 ? * * * * * * * * * ? ? * * * * * * * * 2
Maraz et al. 2015 ? * * * * * * * * * * ? ? * * * * * * * ?
Mayolas et al. 2017 ? * * * * * * * * * * ? ? * * * * * * * *
Ménok et al. 2012 * * * * * * * * * * * 2 * * * * * * * * *
Sicilia et al. 2013 * * * * ? * * * * * * ? ? * * * * * * * X
Szabo & Griffiths 2007 * * * * ? * X ? * X ? X X * * * * * * * ?
Szabo etal. 2013 ? * * * ? * ? * * ? X X X * * * * 2 * * *
Villella et al. 2010 * * * * * * * * * * * * * * * * * ? ? * ?
Warner & Griffiths 2006 * * * * * * * * * ? ? ? ? * * X * * * * X
Youngman et al. 2014 * * * * * * * * * * ? * * * * * * * * * X

Note. * Criteria fulfilled ; ? Incomplete criterion ; x Unfulfilled criterion ; Item 1, Title and abstract ; (Introduction) 2, Context/fundaments ; 3, Objectives ; (Methods)
4, study design ; 5, Setting ; 6, Participants ; 7, Variables ; 8, Data Sources/ Measurement ; 9, Bias ; 10, Study size ; 11, Quantitative variables ; 12, Statistical
methods ; (Results) 13, Participants ; 14, Descriptive data ; 15, Outcome data ; 16, Main results ; 17, Other analyses ; (Discussion) 18, Key results ; 19, Limitations ; 20,

Interpretation ; 21, Generalisability ; (Other information) 22, Funding.
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Studies Estimate (95% C.I.) Risk of Exercise Addiction : No risk Weights
Lichtenstein et al. 2014 -0.228 (-0.606, 0.149) ] . 20.169%
Mayolas et al. 2017 0.160 (-0.032, 0.353) —H 56.900%
Mayolas et al.* 2017 0.137 (-0.381, 0.655) — = 11.395%
Lichtenstein et al.* 2015 -0.034 (-0.549, 0.481) " 11.536%
Overall (1*2=13.43 % , P=0.325) 0.057 (-0.125, 0.239) \7}

-06 -04

-02 0 02 04 06
Standardized Mean Difference

Figure 3. Observational effect estimates, 95% Cls and the Std for mean QoL physical.
Cl confidence interval, Std standardised mean difference.

of life was low and no significant (/2= 13.43%, p < 0.325).
Considering mental quality of life, non-addicted group
obtained better scores compared to exercise addiction
group [Hedges™ g =-0.58 (95% IC =-0.95 to -0.21)] (Fig.
4). The heterogeneity of studies regarding mental quality
of life was high and significant (/2=73.1%, p < 0.011).

Prevalence of REA

Thirteen studies included prevalence values of REA and
they were analyzed. In the study of Mayolas-Pi et al. (2017)
they analyzed two independent samples (male and female)
and we also analyzed them independently, as it is referred
above, and it was also done in the whole analysis. The mean
prevalence of REA was 13.2% (95% IC = 9.9 - 16.5). The
heterogeneity of studies regarding prevalence was very
high (12=96.2%, p < 0.001).

Age

Mean age and SDs from ten studies where they were
included, were statistically analyzed and we obtained an
overall mean age of 28.62 years (95% CI = 23.36 - 33.88).
The heterogeneity of studies regarding participants’ age
was very high (/2=99.95%, p < 0.001). Regarding the age,
we also stadisticaly analyzed exercise addiction group and
control group; thus, we selected four studies that compared
both groups and showed the mean and standard deviations
of the mentioned groups. Studies divided the samples
according to scores in the EAI questionnaire and all the
participants with a resulting score above 24, were assigned
to the exercise addiction group and the rest of subjects
were assigned to the non-addicted group. Age was lower
in the exercise addiction group than in the non-addicted
group [Hedges’g =-0.42 (95% CI =-0.68 to-0.14)] (Fig. 2).
The heterogeneity of studies regarding exercise addiction
group age and non-addicted group age was moderate but
significant (/2 =62.22%, p = 0.032).

Eating Disorder

Two studies that used the Eating Disorder Inventory-2 (EDI-
2) to measure eating disorder were statisticaly analyzed
to evaluate this outcome on exercise addiction group
compared to non-addicted group. Exercise addiction
group obtained higherscores than non-addicted group
[Hedges’g = 0.97 (95% IC = 0.65 to 1.29)] (Fig. 5).

Hours of Weekly Training

Four studies that evaluated hours of weekly training
were analyzed to assess this outcome on exercise addiction
group
addiction group used to train more hours per week than
non-addicted group [Hedges’'g = 1.48 (95% IC = 0.20 to
2.75)] (Fig. 6). Heterogeneity of studies regarding hours
of weekly training was very high (12=97.79% p < 0.001).

compared to non-addicted group. Exercise

Discussion

The purpose of this meta-analytical review was to
investigate possible general health differences between
subjects suffering from exercise addiction and non-
addicted athletes in terms of quality of life, and eating
behaviour, as well as the possible relationships with hours
of weekly training and age. Results revealed differences
between groups according to age, mental quality of life,
eating disorders and hours of weekly training. In spite of
the fact that these estimations show negative consequences
of exercise addiction in variables such as quality of life
mental and eating disorders and also, evidence of more
hours of weekly training and lower age in exercise addiction
groups, we understand these findings as being unclear
and more data are required to increase confidence in the
interpretation of these outcomes due to the low number of
studies developed so far in this regard.

The systematic search strategy developed identified
20 studies that met inclusion criteria, whereas a previous
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Risk of Exercise Addiction

Studies Estimate (95% C.I.) ' Weights
Lichtenstein et al. 2014 -0.903 (-1.296, -0.509) ] ; 25.564%
Mayolas et al. 2017 -0.268 (-0.461, -0.076) ' —B— 32.689%
Mayolas et al.* 2017 -0.887 (-1.418, -0.2356) - . 20.677%
Lichtenstein et al.* 2015 -0.381 (-0.900, 0.138) ’ » 21.070%
Overall (1A2=73.06 %, P=0.011) -0.582 (-0.953, -0.211) ——
I . T
-1 -05 0
Standardized Mean Difference
Figure 4. Observational effect estimates, 95% Cls and the Std for mean QoL mental.
Cl confidence interval, Std standardised mean difference.
Risk of Exercise Addiction
Studies Estimate (95% C.I.) ! Weights
Bruno et al. 2014 -0.277 (-0.641, 0.086) . L 21.131%
Lichtenstein et al. 2014 -0.601 (-0.985, -0.217) i - 20.242%
Lichtenstein et al.* 2015 -0.950 (-1.493, -0.407) L) r 14.382%
Mayolas et al. 2017 -0.142 (-0.334, 0.051) C — 29.149%
Mayolas et al. * 2017 -0.380 (-0.500, 0.141) - 15.096%
Overall (1*2=62.22 % , P=0.032) -0.416 (-0.686, -0.145) —_—
I T s
-1 -05 0
Standardized Mean Difference
Figure 2. EObservational effect estimates, 95% Cls and the Std for mean age.
Cl confidence interval, Std standardised mean difference.

Studies Estimate (95% C.I.) s Weights
Lichtenstein et al. 2014 1.081 (0.530, 1.632) L L ] 33.795%
Lichtenstein et al*. 2015 0.914 (0.520, 1.3208) B 66.205%

Overall (1"2=0 % , P=0.630) 0.970 (0.650, 1.291)

I T
08

08

T T 1
12

1
Standardized Mean Difference

Figure 5. Observational effect estimates, 95% Cls and the Std for mean Eating disorder.
Cl confidence interval, Std standardised mean difference.

cross-cultural re-evaluation of EAI study included up to
nine studies (Griffiths et al., 2015). Griffiths et al. (2015)
concluded that EAI factor scores from five countries were
not comparable because the use or interpretation of the
scalewas differentin the five nations. However, the covariates
of exercise addiction can be studied from a cross-cultural
perspective because of the metric invariance of the scale.
Gender differences among exercisers in the interpretation
of the scale also emerged. The implications of the results
were discussed, and it was concluded that the findings
that arose from the study, will facilitate a more robust
and reliable use of the FAI in future research. Previous
narrative reviews (Demetrovics & Kurimay, 2008; Egorov &
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Szabo, 2013; Landolfi, 2013; Szabo et al., 2015; Weinstein
& Weinstein, 2014) approached the exercise addiction
including different studies that used diverse measurement
instruments. In the current study, they were excluded
studies that did not used EAI to evaluate risk of exercise
addiction or did not show prevalence of EA risk or EAI-
score, trying not to disperse the construct towards related
but different concepts. In spite of this, the included studies
in the present work that evaluated prevalence of exercise
addiction have reported rates varying from 0.3% (Ménok
etal., 2012) to 42.5% (Bruno etal., 2014). Different factors
(applied measures and criteria, sample selection, sample
size and sampling method) contribute to the expansive
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Studies Estimate (95% C.I.) . Weights
Bruno et al. 2014 2014 3.484 (2.914, 4.054) — 19.800%
Lichtenstein et al. 2014 2014 1.810 (1.370, 2.250) — 20.124%
Lichtenstein et al. 2015 2015 2.043 (1.408, 2.678) —— 19.614%
Mayolas et al. 2017 2017 0.041 (-0.151, 0.23¢) ! 20.523%
Mayolas et al.2017* 2017 0.091 (-0.427, 0.609) —@——— : 19.939%
Overall (12=97.79 %, P<0.001) 1.481 (0.208, 2.755) — T
T * T T ]
0 1 2 3 4

Standardized Mea.n Difference

Figure 6. Observational effect estimates, 95% Cls and the Std for mean Hours of weekly training. Cl confidence interval, Std standardised
mean difference.

span in exercise addiction rates (Moénok et al., 2012).
Furthermore, in the present review it was observed that
the majority of studies fail to provide succinct descriptions
of investigated population; therefore, the generalization is
unfeasible. Only seven (Babusa, Czeglédi, Tary, Mayville &
Urban, 2015; Lejoyeux, Guillot, Chalvin, Petit & Lequen,
2012; Li et al., 2015; Maraz et al., 2015; Monok et al., 2012;
Sicilia et al., 2013; Youngman & Simpson, 2014) out of
twenty studies provided education level of population.
Height and weight only reported in two studies (Babusa
et al., 2015; Youngman & Simpson, 2014) and the marital
status was reported in three studies (Babusa et al., 2015;
Moénok et al., 2012; Youngman & Simpson, 2014). This
lack of data in the descriptions of population goes in
(Ménok et al., 2012). It
was also observed that the mode of exercise, sample size

concordance with Ménok et al.

and age of sample were varied, as well as the researched
variables.

Prevalence of REA

As it is referred above, the studies included in the
present systematic review, have reported prevalence rates
varying from 0.3% in the general population (Ménok et
al., 2012) to 42.5% in gym attenders (Bruno et al., 2014).
There are studies that also reported low prevalence rates,
under 5% such as the study developed by Griffiths et al.
(Griffiths et al., 2005), that reported 3% of prevalence
rate in usual exercisers who took part in many different
forms of exercise, or the study carried out by Lichtenstein
& Jensen (Lichtenstein & Jensen, 2016), who reported a
prevalence rate of 4.8% in crossfitters. Moreover, in Szabo
& Griffiths’s study (Szabo & Griffiths, 2007) it was reported
low prevalence rates (6.9 % in Sport Science students
and 3.6% in general exercising population). The higher
prevalence rates were observed in the study implemented
by Bruno et al. (Bruno et al., 2014) where the value
consisted of 42.5% in gym ussers. The study of Lichtenstein
et al. (Lichtenstein, Christiansen, Bilenberg, et al., 2014),

also reported a high value of prevalence rates (33.88%)
in exercisers recruited from fitness clubs, football teams,
employees at the police station and medicine students.
Lejoyeux et al. (Lejoyeux et al., 2012) also reported a
high prevalence rate (29.6%) in their study, whose sample
was formed by consecutive customers that bought sport
items. The average prevalence found in the present work
was 13.2%=+3.3. These results suggest that the exercise
addiction is not odd, although some scholars conjectured
that exercise addiction is rare (Szabo, 2000; Veale, 1995).
Future researches at homogeneous and particular samples,
for one mode of exercise and with adequate sampling
designs, would seem an ideal strategy to obtain more
adjusted prevalence rates of exercise addiction.

Age

The meta-analysis showed that the exercise addiction
group was younger than non-addicted group. This
relationship goes on line with the results observed in the
study undertaken by De Moor et al. (De Moor, Beem,
Stubbe, Boomsma, & De Geus, 2006), who observed that
exercise participation strongly declined with age. Thus as
in the study of Szabo & Griffiths (Szabo & Griffiths, 2007)
it was observed that students (19-23 years), in general, also
reported more symptoms of exercise addiction than the
general exercising population (17-74 years). Garman et al.
(Garman, Hayduk, Crider, & Hodel, 2004) also obtained
results that reported high incidence of exercise addiction
among students in Health and Physical Education.
Adjusting age of samples, and making comparisons
between habitual exercisers (more homogeneous samples)
with different ages could improve the understanding of
the role of age factor in the exercise addiction risk.

Quality of Life

Despite the results obtained in this study, the number of
studies included in meta-analysis was low, this is a important
limitation. A number of studies have yelded positive results
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on the effectiveness of exercise as an adjunct treatment
for mental disorders (Zschucke, Gaudlitz, & Strohle,
2013). Nonetheless, exercise addiction can decrease the
quality of mental life in people, as we have observed in
the present meta-analysis —although the low number of
studies included was an important limitation. This effect
is supported by Sachs & Pargman (Sachs & Pargman,
1984), who said that the EA often has been identified on
the basis of the presence of withdrawal symptoms (e.g.
anxiety, depression, feelings of guilt and discomfort,
tension, and restlessness). However, withdrawal symptoms
in exercise addiction are only ones of some other critical
symptoms universally observable in behavioural addictions
(Brown, 1993; Griffiths et al., 2005). A broad number of
scholars (Griffiths, 1997; Griffiths et al., 2005; Szabo, 1995)
discussed whether it is incorrect to establish the presence
of exercise addiction merely on the basis of withdrawal
symptoms, because negative psychological feelings are
reported by almost every usual exerciser whenever exercise
is prevented due to an unexpected reason (Hausenblas &
Downs, 2002b; Szabo, Frenkl, & Capulo, 1997). It is the
intensity of these symptoms what is the crucial factor in
separating committed and usual exercisers from addicted
exercisers (Berczik et al., 2014). It is, therefore, that a
lower score in mental quality of life in exercise addiction
risk group suggested deeper negative psychological
symptoms. Regarding physical quality of life, differences
were not observed between-groups in the present study.
Different studies (Pucci, Rech, Fermino & Reis, 2012) have
evidenced that high volume training is associated with
higher quality of life scores in the physical component
in different populations. However, authors like Griffiths
(Griffiths, 1997) affirm that injuries and re-injuries due to
exaggerated amounts of exercise without proper rest and
recuperation are a key characteristic of exercise addiction
risk group. Furthermore, several authors (Chapman & De
Castro, 1990; Smith, Wolfe, & Laframboise, 2001) says that
high levels of exercise increase the risk of injury.

Eating disorders

It was found a significant effect regarding eating
disorders. However, the number of studies assessed was
very low and this fact represents an important limitation.
The exercise addiction risk group showed higher eating
disorder scores than the non-addicted group. Nonetheless,
only two studies were included in the analysis, thus, the
generalizability is quite low. In the identification of exercise
addiction, it is important to distinguish between exercise
addiction —that is secondary to an eating disorder— and
primary exercise addiction —where the exercise is an end in
itself~ (Lichtenstein, Christiansen, ElKlit, et al., 2014). It is
uncertain whether exercise addiction exists in the absence
of an eating disorder or not. Many exercise addicts have a
high risk of developing eating disorders such as anorexia

nervosa and bulimia, as well as fear of being fat due to social
pressure, disorted body image, lack of social relationships
and poor self-esteem (Kreher & Schwartz, 2012; McGough,
2004). Disorted body image can lead, for example, to use
of anabolic androgenic steroids, indicating also an eating
disorder (Gonzalez-Marti, Fernandez-Bustos, Jordan, &
Sokolova, 2018). Furthermore, obligatory exercise traits
have also been seen in individuals with eating disorders
(Mondin et al., 1996).

Hours of weekly training

The meta-analysis put into practice showed differences
regarding the amount of hours of weekly training between
exercise addiction risk group and the non-addicted one,
being higher in the exercise addiction risk group than
in the non-addicted group. However, if we consider the
little number of studies included in the analysis, with
distinct results obtained, these overall effects are unclear.
For instance, the study with the highest sample size, and
therefore the most powered in statistical terms (Mayolas-
Pi et al,, 2017) did not report significant effects in this
regard. The controversy regarding the influence of volume
of training on exercise addiction risk is important because
some authors (Szabo et al., 2015) claim that exercising
excessively is not necessarily maladaptive or it indicates a
disorder. Furthermore, different studies with endurance
athletes are scarce, and the relationship between REA and
training volume is contradictory (Cook et al., 2013; Szabo
et al., 2013). On the other hand, other authors (Adkins &
Keel, 2005) suggest that exercise becomes unhealthy when
the duration, frequency or intensity exceeds the amount
required for physical health and, consequently, it increases
the risk of sustaining physical injury. Landolfi (Landolfi,
2013) claims that it is not surprising that exercise addicts
devote considerably longer time than recommended to
physical activity. However, proffesional athletes also train
more hours than recommended to physical activity and they
do not show exercise addiction risk symptoms (Szabo et al.,
2015). Future investigations that evaluate the amount of
physical activity or volume of training (frequency, intensity
and duration) with instruments as International Physical
Activity Questionnaire (IPAQ) (Craig et al., 2003) would
help to better understand the influence of the amount
of physical activity on REA. The heterogeneity observed
in this meta-analysis may be produced due to the type of
sport practiced by the participants, their age and even by
the level of performance.

Limitations

Firstly, a potential barrier to evaluate exercise addiction
risk, is the great conceptual dispersion as a result of the
different measurement instruments used to assess it. We
tried to solve this problem selecting studies that used the
same instrument, the EAI Nonetheless, it meant a strong
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reduction in the number of available studies, reducing the
possibilities of analysis and generalization. Secondly, the
notable differences of studies (regarding the age of samples,
mode of exercise, population, country, etc.) might explain
the high heterogeneity found, and it should be the subject
of future studies. Thirdly, not all of the included studies
presented the required information to evaluate possible
sources of bias. In this sense, future researchers should report
all the possible information regarding the study so that this
information can also be helpful for sport psychologists,
coaches, physical trainers, athletes and habitual exercisers.

Recommendations

This work provides evidence that exercise addiction risk
might be related to age and hours of weekly training and it
could affect to mental quality of life and eating disorders.
Nevertheless, the physical quality of life does not seem to
modificate due to exercise addiction risk. Independently
of our results, methodological and conceptual limitations
hinder the possible development of knowledge in this
field. It is necessary further investigations in order to
provide broader informations, as well as a valid cut-off
point from the scale. According to Szabo etal. (Szabo etal.,
2015), differences in participants (gender, exercise mode,
samples size, age and sociodemographic factors) do not
allow to carry out a correct interpretation of the data. High
scores could reflect different attitudes towards exercise,
but not necessarily an exercise addiction risk. Methods
like personal interviews made by sport psychologists to
people with REA (based on items obtained from the
EAI, for instance), could help to understand the exercise
addiction and its conceptualization in each particular
case. Experimental and longitudinal studies, in which we
are able to evaluate score differences between groups that
practice exercise with different volumes of training and
changes in health variables, could provide answers about
the influence of volume of training on REA. Furthermore,
the control of variables such as exercise mode, age of
sample, comparisons between groups, participants’
gender, variables analyzed, instruments used, etc.) should
be a priority in future research.

Conclusions

REA seems to be related to worse mental quality of
life and to more eating disorders. On the other hand,
the younger the participants are and the more hours
of weekly training, the higher exercise addiction risk.
The considerable dispersion found in the prevalence
values of REA suggests that it is necessary to be cautious
when interpreting these findings due to the necessity of
encouraging more future research in this area by focusing
it on specific personal variables and populations.
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Desde el ano 2012 sélo se admite la normativa APA.

Ante la preparacion de un articulo de cara a su publicacién se
deben revisar y aplicar las normas extensas, que pueden ser consul-
tadas en www.adicciones.es

Adicciones esta editada por Socidrogalcohol, Sociedad Cientifica
Espanola de Estudios sobre el Alcohol, el Alcoholismo y otras Toxico-
manias. Adicciones publica articulos originales sobre el tratamiento,
la prevencion, estudios basicos y descriptivos en el campo de las adic-
ciones de cualquier tipo, procedentes de distintas disciplinas (medici-
na, psicologia, investigacién basica, investigacion social, etc.). Todos
los articulos son seleccionados después de pasar un proceso de revi-
sion an6nimo hecho por expertos en cada tema. Adicciones publica 4
numeros al ano. Adicciones tiene las secciones de editorial, articulos
originales, informes breves, articulos de revision y cartas al director.
La revista se publica en espanol, aunque admite articulos en inglés.
Cuando publica un articulo en inglés, puede exigir su traduccién tam-
bién al espanol, pero no es la norma.

Papel. La revista Adicciones esta impresa en papel estucado fabri-
cado con pastas libres de cloro (TCF).

Conflictos de intereses. La politica de la revista es que en todos
los articulos y editoriales conste expresamente la existencia o no
de conflicto de intereses en el apartado correspondiente. Todos los
conflictos de interés son importantes, pero especial cuidado hay que
poner en el caso de haber recibido para el estudio financiacion de la
industria farmacéutica, alcoholera, tabaquera, etc. La revista Adiccio-
nes sigue en este tema las recomendaciones de ISAJE (International
Society of Addiction Journals Editors). Tener conflicto de intereses
no significa no poder publicar el articulo. En caso de duda sobre esta
cuestion se debe contactar con el editor.

Autoria. Es muy importante que tinicamente se consideren autores
aquellos que han hecho sustanciales contribuciones: 1) a la concep-
cion y diseno, adquisicién de datos, o el analisis e interpretacion de
datos; 2) a la redaccion del articulo o a su revision critica; y 3) que ha
dado su aprobacién de la version que se publicara. Los autores deben
asegurarse de que partes significativas del material aportado no ha
sido publicado con anterioridad. En caso de que puedan tener dudas
sobre el cumplimiento de esta norma, deberdn presentar copias de lo
publicado o de lo presentado para publicacion a otras revistas antes de
poder ser considerado el articulo para su revisiéon. En caso de dudas
sobre alguno de los aspectos anteriores los autores deben consultar
el acuerdo de Farmington al que esta adherida la revista Adicciones
(Anexo 1), las normas de “Sponshorship, authorship, and accounta-
bility” del International Committee of Medical Journal Editors (www.
icmje.org/sponsor.htm) o las normas de publicacion de la American
Psychological Association, 6* ediciéon (2010) (www.apastyle.org). El
editor de la revista puede dirigirse a los autores del articulo para que
especifiquen cual ha sido la contribucién de cada uno de ellos.

Preparacién de manuscritos. Los autores deben seguir exclusiva-
mente para la presentacion de sus manuscritos las Normas de Publi-
cacién de la American Psychological Association (6* edicién, 2010;
http://www.apastyle.org). Las excepciones a esta regla son minimas y
dependen sélo de las diferencias que puede haber en el uso del espa-
nol y del inglés. Por ejemplo, los ingleses utilizan en la bibliografia el
signo ‘&’ antes del ultimo autor, mientras que en espanol dicho signo
se corresponde exactamente con la ‘y’ (por tanto los articulos en espa-
nol utilizaran solo la ‘y’); otra diferencia puede ser en los titulos de los
articulos, puesto que en inglés se pone en mayuscula la primera letra
de muchas de las palabras, mientras que en espanol s6lo ponemos la
primera...

NO existe un limite exacto de palabras para los trabajos que se pre-
senten. Pero debera cuidarse mucho que toda la informacién que se
incluya sea estrictamente la necesaria.

Es importante que los articulos sean interesantes para la comuni-
dad cientifica del campo de las adicciones. Se evitaran trabajos que
se refieran a realidades muy concretas —a menos que precisamente en
ello resida su interés-, o que sean basicamente descriptivos —a menos,
nuevamente, que se trate de algo novedoso.

Articulos originales. Seran preferentemente trabajos de investi-
gacion clinicos o experimentales sobre el campo de las drogodepen-
dencias o las adicciones. Pero también pueden ser aceptados trabajos
teoéricos o de otro tipo.

Informes breves. En esta seccion se consideraran los trabajos de
investigacion que por sus caracteristicas especiales (series con nime-
ro reducido de observaciones, casos clinicos, trabajos de investigacion
con objetivos y resultados muy concretos, estudios epidemiolégicos
descriptivos, primeros resultados de un estudio amplio, etc.) pueden
ser publicados de forma abreviada y rapida.

Articulos de revision. Presentardn la actualizacién de un tema de
forma rigurosa y exhaustiva. Deberan regirse normalmente por meto-
dologias sistematizadas. El contenido del articulo podra llevar los
apartados necesarios para la mejor comprension de los lectores. En
su parte final debe aparecer un apartado de discusién o conclusiones.
La extension preferiblemente no deberia superar las 5.000 palabras,
pero siempre que esté justificado, se admitirian revisiones mas largas.

Cartas al Director. Tendran normalmente un maximo de 800 pala-
bras, 10 referencias y una tabla o figura. Pueden consistir en una pre-
sentacion breve sobre algo novedoso, una investigacion original, o la
contestacion o matizacién a un articulo publicado en la revista. Cuan-
do sea éste el caso la carta tendra que recibirse dentro de las 6 semanas
subsiguientes a la publicacién del articulo en el niimero de la revista

PRESENTACION DE LOS TRABAJOS

Envio electronico. La forma mas rapida y preferente de enviar arti-
culos para su revision editorial es a través de www.adicciones.es. Alli
encontrara todas las instrucciones a seguir y la forma de adjuntar el
original. Todo el seguimiento del proceso de revisién y editorial se
realizara a través de la web (a través de la plataforma de RECYT). Esta
es la tinica forma prevista para envio de articulos (pero si tiene algu-
na duda puede comunicarse con secretaria@adicciones.es). Sera muy
util para facilitar el proceso de revision que en el momento del envio
del articulo proporcione a través de la misma plataforma informacion
sobre por lo menos dos posibles revisores para su articulo (nombre,
institucion y correo electrénico). Estos revisores deberan ser expertos
en el tema y no estar ligados a la investigacion que se desarrolla en el
trabajo presentado. Tampoco podran pertenecer al actual Comité de
Redaccion o Editorial. La revista se reserva la decisién de utilizar o no
dichos revisores propuestos. El editor senalard ademas normalmente
otros revisores. Recordar que el proceso de revisiéon es anénimo para
los autores. Caso de que no fuese posible por alguna razén o tuviese
algun problema con el envio del articulo a través de la web, le agrade-
ceremos que se ponga en contacto con secretaria@adicciones.es o al
teléfono (+34) 971727434 o a Editor de Adicciones. Rambla, 15, 2°, 3%
07003 Palma de Mallorca.

ESTRUCTURA DE LOS TRABAJOS ENVIADOS A LAREVISTA

Todas las hojas deberan ir numeradas correlativamente en la parte
superior derecha. Cada parte del manuscrito empezara una pagina en
el siguiente orden:

1. En la primera pdgina del articulo se indicaran, en el orden que
aqui se cita, los siguientes datos:
- Titulo del articulo, en minisculas (en castellano e inglés) excep-
to la letra inicial.

- Nombre de los autores completo (no sélo iniciales), y uno o dos
apellidos del/los autor/es (p. j.: Miguel Garcia o Miguel Garcia
Rodriguez o bien Miguel Garcia-Rodriguez, teniendo en cuenta
que la forma que hayan utilizado los autores es la que se enviara
a las bases de datos) en mintusculas, excepto la letra inicial. Los
distintos autores vendran separados por punto y coma. Detras
del apellido de cada autor, sin espacio intermedio y en superin-
dice, debera ir un asterisco de llamada (1 asterisco para el pri-
mero, 2 para el segundo, etc.). Estos asteriscos son necesarios
para indicar en el siguiente punto la institucion donde se ha rea-
lizado el trabajo.

- Precedidos por un asterisco o los que fuesen necesarios —segun
el punto anterior- se indicardn el nombre/s del centro/s donde
se ha realizado el trabajo o donde trabajan los autores.

Al final de la primera pdgina (no como ‘nota al pie’) se colo-
cara este texto: “Enviar correspondencia a: ...”, indicando el nom-
bre, la direccion postal, correo electrénico u otra informacion
mediante la cual el autor elegido podra ser contactado. Este sera



el autor al cual la secretaria se dirigira durante el proceso de revi-
sion, a menos que se acuerde mutuamente otra solucion.

2. La segunda hoja del articulo incluird un resumen del traba-
jo presentado, tanto en espanol como en inglés. Dicho resumen
tendra alrededor de 250 palabras. Siguiendo las normas de publi-
cacion internacional ya citadas, el resumen debe especificar los
objetivos del estudio o investigacién; la metodologia fundamental
utilizada; los principales resultados; y las conclusiones mas impor-
tantes y/o novedosas. El resumen debe redactarse en uno o varios
parrafos siguiendo las normas de publicacién de la APA, sin aten-
der a las divisiones de antecedentes, método, etc.

Después del resumen se incluira un listado de alrededor de 5
Palabras clave en espanol y luego en inglés (Key words) en mins-
culas y separadas por comas que, a ser posible, se adapten a las
normalmente utilizadas en los indices al uso (ej., Index Medicus,
Psychological Abstracts, Indice Médico Espaiiol).

3. La tercera hoja dara inicio al texto del articulo. Se reco-
mienda la redaccién del texto en impersonal. Conviene dividir
claramente los trabajos en apartados, siguiendo, siempre que sea
posible por las caracteristicas del estudio, el esquema general
siguiente: Introduccién (no obstante la palabra introduccion no
se pondra, pues se da por supuesta), Método, Resultados, Discu-
si6n, Reconocimientos, Conflicto de intereses y Referencias.

Introduccion. Sera breve y deberd proporcionar sélo la explicacion
necesaria para que el lector pueda comprender el texto que sigue a
continuacién. No debe contener tablas ni figuras, a menos que sean
imprescindibles para la comprension del texto. Debe incluir un ulti-
mo parrafo en el que se exponga de forma clara el o los objetivos del
trabajo. Siempre que se pretenda publicar una observacion muy infre-
cuente, debe precisarse en el texto el método de pesquisa bibliografi-
ca, las palabras claves empleadas, los anos de cobertura y la fecha de
actualizacion.

Métodos. Se describira claramente la metodologia empleada
(seleccion de la muestra, como se recogieron los datos, instrumentos
de recogida de datos o de evaluacion, temporalizacion,... Se deben
identificar los métodos, instrumentos de evaluacion, tratamientos, far-
macos utilizados, aparatos, sistema de evaluacion, pruebas estadisticas
si son novedosas, métodos nuevos, etc. Debe especificarse el tipo de
estudio (descriptivo, epidemiol6gico, experimental, ensayo clinico,
etc.), sistema de asignacion de los sujetos a grupos, aleatorizacion, etc.
Cuando haya un protocolo debe citarse. Cuando los experimentos son
realizados con animales o el ensayo es experimental en humanos debe
especificarse explicitamente que se han seguido las normas éticas
deontolégicas, de investigacién y que se han cumplido los convenios
internacionales de experimentacién animal o humana. Debe especi-
ficarse el tipo de analisis estadistico que se va a utilizar, describirlo
cuando éste sea nuevo o poco conocido, e indicar el paquete estadisti-
co que se va a utilizar. Se valorara positivamente si se ha conseguido la
aprobacion del estudio por algin comité ético o se podra exigir cuan-
do el estudio realizado lo requiera.

Resultados. Los resultados deben presentarse en una secuencia
l6gica en el texto, tablas y figuras. Utilice s6lo aquellas tablas y figuras
estrictamente necesarias, que expresen claramente los resultados del
estudio. No duplique los datos en tablas y figuras. No repita en el texto
todos los datos de las tablas y figuras, s6lo los mas importantes. Enfati-
ce y resuma so6lo las observaciones mas importantes. Adicciones adopta
el sistema convencional del 5% como valor para la significacion estadis-
tica y no acepta tener en cuenta las tendencias para valores menores.

Los ensayos clinicos aleatorizados deben adecuarse a las guias CON-
SORT (www.consort-statement.org) y los estudios con disenos no expe-
rimentales a las guias TREND (www.trend-statement.org/asp/trend.
asp) para la mayor claridad de los lectores y revisores del trabajo. Igual-
mente, se presentaran los estadisticos del tamano del efecto.

Discusién. Enfatizara los aspectos nuevos e importantes del estu-
dio y las conclusiones que se derivan del mismo. No repita en detalle
los resultados que ha presentado en la seccion anterior ni en la intro-
duccion. Destaque lo mds importante y controvertido y relacionelo
con otros estudios relevantes sobre el tema. No haga suposiciones si no
se ven apoyadas por los datos. Cuando sea apropiado pueden incluir-
se recomendaciones. Indique las implicaciones de sus hallazgos y sus

limitaciones (estas preferiblemente formaran un parrafo al final del
articulo).

Reconocimientos. Este apartado se situara al final del texto del arti-
culo y justo antes del apartado de Referencias. Cuando se considere
necesario se citara a las personas, centros o entidades que hayan cola-
borado o apoyado la realizacion del trabajo. Pueden incluirse todas
aquellas personas que hayan ayudado en la preparacion del articulo,
pero no con la intensidad requerida para ser considerados autores. Si
el trabajo ha sido financiado se indicara la entidad financiadora.

Conflicto de intereses. Todos los articulos, editoriales, comenta-
rios, opiniones, resenas de libros y cartas que se publican en la revista
estardn acompanados por una declaracién sobre los posibles o reales
conflictos de interés o una declaracion de que los autores no tienen
conflictos de intereses que declarar.

Referencias. Seguiran de forma estricta las normas de la Ameri-
can Psychological Association [American Psychological Association
(2010). Publication Manual of the American Psychological Association
(6th ed.). Washington, DC. http://www.apastyle.org

Tablas y figuras. Iran al final del texto, numeradas, y cada una en
una pagina distinta, siguiendo el diseno propio de la APA.

EL PROCESO DE REVISION DEL MANUSCRITO

Los articulos son enviados a la revista a través de la www.adicciones.es.
Los autores reciben al enviar el articulo unas claves para poder entrar
en la web y revisar la situacién de su articulo. No obstante el editor de
la revista enviard un mensaje cuando tenga una decisiéon tomada o
quiera preguntar alguna cuestién. Una vez recibido el manuscrito en
la Redaccion de la Revista Adicciones empezara el proceso de revision.

El Editor, normalmente consultando con los editores asociados,
puede desestimar de entrada un articulo que entienda que claramen-
te no reune la calidad suficiente o no entra dentro de las prioridades
de la revista. El editor puede rechazar de entrada aquellos articulos
que no cumplan estrictamente dicha normativa, sin pasarlo a revision.

Los manuscritos serdan enviados por el Editor o los Editores Asocia-
dos a dos o mas expertos en el tema (revisores), que haran los comen-
tarios pertinentes sobre el mismo y que requeriran aquellos cambios
que estimen necesarios; también pueden dar su opinién sobre la acep-
tacion o rechazo del articulo. La tltima decision, basada en el informe
de los revisores, o del editor asociado que se hubiese responsabilizado
de la revision, sera tomada por el Editor de la revista, que podra con-
sultar ademas a los Editores asociados. En todo el proceso de revision
se mantendra el principio de confidencialidad por parte de los revi-
sores hacia el trabajo que revisan, asi como la confidencialidad de los
nombres de los revisores entre ellos o ante los autores del manuscrito.

El resultado de la revision del manuscrito serd enviado al autor de
correspondencia que viene en el articulo indicandole su aceptacién,
rechazo o la necesidad de someterse a una nueva revision una vez teni-
dos en cuenta los comentarios de los revisores o del editor. El autor, si
es el caso, debera hacer los cambios senalados —cuando esté de acuer-
do con ellos—, enviando:

- Una copia del manuscrito revisado.

- Otro documento en donde se exponga de forma detallada las prin-
cipales modificaciones efectuadas, asi como sus propios comen-
tarios sobre los principales aspectos de la revisién, con los que
obviamente puede estar en desacuerdo.

Una vez aceptado el articulo, se enviara a los autores las pruebas de
imprenta para que las corrijan. Los autores son totalmente responsa-
bles de la version final que se publique. Los autores pueden hacer el
uso que crean pertinente para la difusion del articulo, siempre que
quede clara toda la informacién necesaria acerca de la revista donde
ha sido publicado.

Copyright y permisos. Los derechos de copyright de todos los arti-
culos publicados en la revista Adicciones pasan a ser propiedad de
la revista. La cesion de derechos sera firmada por el autor o autores
cuando envian su manuscrito para su consideracién de publicacion.
Los autores se comprometen a acompanar el manuscrito de todos
los permisos correspondientes para reproducir material previamen-
te publicado que se va a incluir en el manuscrito, como texto, tablas,
figuras, etc.
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se pueden administrar fanto en el mdsculo deltides como en el gléteo. El ajuste de o dosis de mantenimiento se puede hacer mensualmente. Al relizar justes de lo dosis, e deben
tener en cuenta las caradterficas de liberacidn prolongada de Xeplion (ver secctn 5.2), dado que el pleno efecto de as dosis de mantenimiento puede no resultar evidente durante
varios meses. (ambio desde palperidona oralde iheracid prolongada o risperidona oral a Xeplon. £ trotomvento con Xeplion se debe inicior segun se describe ol comienzo de esta
seccidn 4.2.. Durante el frotamiento de mantenimiento mensual con Xeplion, los pacientes previamente estobilizados con diferentes dosis de paliperidona comprimidos de liberacion
prolongada, pueden alcanzar una exposicion similar a paliperidona en estado estacionario por vio inyectable. La dosis de mantenimiento de Xeplion necesaria para alconzar una
exposicion similar en el estado estacionario se muestra o confinuacion:

Dosis de paliperidona comprimidos de liberacion prolongada y Xeplion necesaria para alcanzar una exposicion a paliperidona similar en estado estacionario

Xeplion. EI peso debe controlorse regulormente. Uso en pacientes con tumores dependientes de prolactina. Los estudios de culfvo de tejidos sugieren que lo proloctina puede es-
fimular el crecimiento de células en los fumores de mama humanos. Aunque hasto ahora los estudios dinicos y epidemiolGgicos no han demostrad lo existencia de una asociacion
dlora con lo adminitracion de anfipsicicos, s recomiendo precaucidn en pacentes con antecedentes patolagicos de interés. Paliperidona se debe ufilzar con precaucion en pa-
entes con un fumor preexdstente que pueda ser dependiente de prolactina. Hipotension ortostatica. Poliperidona pueds inducir hipotensian ortostatica en algunos pacientes sobre
|0 base de su actividad alfa-blogueante. Segdn los datos agrupados de los tres ensayos controlados con placebo, de dosis fijas y 6 semanas de duracidn con comprimidos orales
de paliperidona de liberacion prolongada (3, 6, 9'y 12 mg), el 2,5% de los pacientes tratados con paliperidona oral comunicaron hipotensin ortostdfica, en comporacidn con el
0,8% de los sujetos fratados con placebo. Xeplion debe utiizarse con precaucidn en pacientes con enfermedad cardiovascular conocida (p. e, insuficiencia cardiaca, inforto de
miocardio o isquemia, frastomos de o conducdn), enfermedad cerebrovascular o afecciones que predispongan al paciente a lo hipotensian (p. . deshidratacion e hipovolemia).
Convulsiones. Xeplion debe uifizarse con precaucidn en pacentes con anfecedentes de convulsiones u otros Hastormos que potencialmente puedon reducir el umbral convulsivo.
Insuficiencia tenal. Las concentraciones plasmticas de paliperidona qumentan en pacientes con insuficiencia renal y por tanto, se recomienda un ajuste de lo dosis en padientes
con insuficiencia renal leve. Yeplion no estd recomendado en pacientes con insuficienci renal moderada o grave (acloramiento de creafining <50 ml/min) (ver secciones 4.2y
5.2). Insuficiencio hepitca. No se dispone de datos en pacientes con insuficiencia hepica grave (cluse C de Child-Pugh). Se recomienda precoucién si se ufilza paliperidona en
dichos pocientes. Pacientes de edod avanzada con demencia. No s¢ ho estudiado Xeplion en pacientes de edad ovonzado con demencio. Xeplion se debe ufilizr con precaucibn
en pacientes de edod avanzada con demenia y con factores de riesgo de padecer ictus. La experienia con risperidona citado ms adelante se considera vélido fombién para
poliperidona. Mortalidad global. En un metondliss de 17 ensayos dlinicos controlados, los pacientes de edod avanzoda con demencio tratados con otros anfipsicficos affpicos,
fales como isperidona, aripiprazol, olanzapina y quetiapina, tenian un mayor riesgo de mortalidad en comparacidn con placebo. Entre los pacientes tratados con isperidona, la
mortalidad fue del 4% frente al 3,1% con placebo. Reacciones adversas cerebrovasculares. Se ha observado un aumento de aproximadamente 3 veces del riesgo de reacciones
adversas cerebrovosculares en los ensayos dinicos aleatorizados controlados con placebo en lo poblacion con demencia ol utilizar algunos anfipsicdficos aipicos, tales como rispe-
ridona, aripiprazoly olanzapina. Se desconoce el mecanismo de este aumento del iesgo. Enfermedad de Parkinson y demencia con cuerpos de Lewy. Los médicos deben sopesor
los riesgos y los heneficos de prescribir Xeplion a los pacientes con enfermedad de Parkinson o Demencia con Cuerpos de Lewy (DCL), yo que ambes grupos pueden tener mayor
rigsgo de padecer Sindrome Neuroléptico Maligno, asf como tener una mayor sensibilidad  los antipsicdficos. Los manifestaciones de este qumento de la sensibilidad pueden
incluir confusion, obnubilacign, inestabilidad postural con caidos frecuentes, ademds de sintomas extrapiramidales. Priapismo. Se ha nofficado que los medicamentos anfipsicd-
ficos (incuida risperidona) con efectos de blogueo alfa adrenérgico inducen priapismo. Durante la vigilancia post-comercializacidn, también se han nofificado casos de priapismo
con paliperidona oral, que s el metabolito activo de risperidona. Se ha de informar a los pacientes de la necesidad de acudir o médico urgentemente en caso de que el priapismo
110 haya sido resuelto en el transcurso de 4 horas. Regulacion de lo temperatura del organismo. Se ha atibuido o los medicamentos antipsicdticos la infermupcion de la copacidad
del organismo pora reducir o temperatura corporal central. Se aconsea proceder con especial cautelo cuando se presciba Yeplion a pacientes que vayan a experimentar circuns-
tancios que puedon contribuir o una elevacion de la femperaturo (orpoml central, p.ej., ejercico fisico infenso, exposicion a calor extremo, que reciban medicomentos concomitan-
fes con acividd onficlnégico o que estén sujfos o deshidrotoidn. Tomboembolisno venss. S han noficado csosde romboembolismo vencso (TEV) con medicomentos
Gticos. Dado que los pacientes tratados con anfipsicdficos suelen presentar foctores de tesgo adguirdos de TEV, se han de identficar todos los posibles factors de riesgo

durante el de mantenimiento
Dosis previa de paliperidona comprimido de iberacian prolongada Inyeccion de Xeplion
3 mg diarios 2550 mg I
6 mg diorios 75 mg mensuolmente
9 mg diarios 100 mg mensualmente
12 my digrios 150 mg |

l tratamiento redbido previmente con paliperidona oral o risperidona oral puede ser interrumpido en el momento de inicior el ratamiento con Xeplion. Algunos pacientes se
pueden beneficiar de una refrada gradual. Algunas pacientes que combian de dosisorales mds altos de paliperidona (p. &, 9-12 mg diarios) a inyecciones en el gliteo con Xeplion
pueden tener una exposicin plosmdtico menor durante los primeros 6 meses después del combio. Por lo tanto, altemativomente, s puede considerar administrar inyecciones
en el deltides durante los primeros 6 meses. (ambio desde Risperidona inyectable de accidn prolongada a Xeplon. Al vealizar el combio de trofomiento de los padentes desde
risperidona inyectable de occidn prolongada, inicie el fratamiento con Xeplon en lugor de la siguiente inyeccign progromado. A portir de entonces, Xeplion se debe continuar en
infervalos mensuales. No s necesario seguir l régimen de dosfficacion inicil de na semana incluyendo los inyecciones inframusculares (dia 1y 8, respectivamente) segin se
descrbe en la seccion 4.2 anteror. Los pacientes previomente estabilizados con diferentes dosis de risperidona inyectable de accidn prolongada pueden alcanzar una exposicidn
similar a paliperidona en estado estacionario durante el rafamiento de montenimiento con dosis mensuales de Xeplion segin se describe o continuadion:

Dosis de risperidona inyectable de acci6n prolongada y Xeplion necesaria para alcanzar una exposici6n a paliperidona similar en estado
Dosis previa de risperidona inyectable de accén prolongada Inyeccon de Xeplion
25 mg coda 2 semanas 50 mg mensuol
37,5 mg cado 2 semanas 75mg [
50 mg coda 2 semanos 100 mg mensualmente

La interrupcidn de los medicamentos antipsicfcos debe realizarse de acuerdo a una apropioda informaci6n de prescripcion. En caso de interrupcion de Xeplion, se deben consi-
derar sus coracterisfcas de iberacion prolongada. Se ha de reevaluor pericdicamente la necesidad de confinuar con la administacidn de los medicamentos actuales pora el ra-

fomientode o sntoms extopiromidles (SEP). Dosis omifdas e idos para vitar lo omisidn de dosis. Se recomienda que lo segunda dosis de iiciacign de Xeplion se admi-

mistre una semana después de o primera doss. Para exitar a omision de esta dosis,los pacientes pueden reciir la segunda dosis 4 dias antes o después del momento de admi-

nistracién semanal (dia 8). Del mismo modo, s recomienda administrar mensualmente lo fercera inyecci6n y los siguientes después del régimen de iniciocidn. Para evitar lo
omision de lo dosis mensual, los pacientes pueden recibir la inyeccidn hasta 7 dics antes o después del momento de administracidn mensual. Si se omite o fecha limite para lo
sequnda inyeccidn de Xeplion (dia 8 =4 dias), el momento de reinicio recomendado depende del tiempo que haya franscurrido desde la primera inyeccion del paciente. Omisidn
e lo segunda doss de inciacdn (<4 semanas desde o primera inyeccion). i han transcuriido menos de 4 semanas desde lo primera inyeccidn, e l debe adminishar l pa-
ciente |a segunda inyeccion de 100 mg en el misculo deloides fan pronto como sea posible. Se debe administrar una tercera inyeccion de Xeplion de 75 mg en el mésculo del-
toides o en el gléteo 5 semanas después de o primera inyecddn (independientemente del momento en el que se hoya administrado lo segunda inyecciGn). A partir de entonces,
se dsbe seguir el cico normal de inyecciones mensuales, yo sea en el mésculo deltoides o en el gliteo, de 25 mg o 150 mg en funcion de la tlerabilidad y/o eficacia individual
del pacents. Omisidn de I segunda dosis de inicicidn (ente 4 y 7 semanas desde lo primera inyeccidn). Si han franscurrido ente 4y 7 semanas desde la primera inyecdén
de Xeplion, reanude la administracion con dos inyecciones de 100 mg de la siguiente manera: 1. una inyeccion en el deltoides fan pronto como sea posible, 2. ofra inyecctn en
el deloides uno semana més torde, 3. reanudacidn del ciclo normal de inyecciones mensuals, yo sea en el misculo deloides o en el gliteo, de 25 mg 0 150 mg en funcién de
la tolerabilidad y/o eficaia individual del paciente. Omisidn de lo segunda doss de inicacidn (>7 semanas desde lo primera inyeccidn). Sihan transcurido mds de 7 semanas
desde lo primera inyeccidn de Xeplion, nicie la administracidn segdin los poutas recomendadas para la iiciocn de Yeplion recogidas anteriomente. Ormisidn de lo dosis de
mantenimiento mensual (1 mes o 6 semanas). Tras la inciacidn, el ciclo de inyecciGn recomendado de Yeplion es mensual. Si han transcurrido menos de 6 semanos desde lo
ilima inyeccidn, entonces se debe administra lo dosi previamente estobiizada fan pronto como sea posible, seguida de inyecciones a intervelos mensuales. Omisidn de fo dosis
de mantenimiento mensual (>6 semans a 6 meses). S han tanscurido mes de 6 semans desde o lfima inyecdion de Xeplion, o recomendadcn es o sguiene: Para os
pacientes estabilzados con dosis de 25 a 100 mg. 1. una inyeccidn en el deliides fan pronto como sea posible, de lo misma dosis en lo que el paciente se estobilizo previo-

ments. 2. ofra inyeccion en el deltides (misma dosis) uno semana més tarde (dio 8). 3. reonudacidn del ciclo normal de inyecciones mensuoles, ya sea en el mésculo delfoides
on el gliteo, de 25 mg a 150 mg en funcion de lo folerabilidad y/o eficacia individual del paciente. Pora os pacientes esfobilzados con 150 mg. 1. una inyeccitn en el del-
fodes fon pronto como seo posile de una dsis de 100 m. 2. ofa inyecién en el defoides no semano mds forde (t 8) de una dosis de 100 mg. 3. reonudacidn dl o
normal d inyecciones mensuales, o sea n el msculo defoides o e el lifeo, de 25 mg o 150 mg en funci de o fleabiidad y/0 eficacia individual dl pciete. Omisign
e osi de mantenimino mensual (>6 mese). S han rancurido ms d & mesesdeste o limo ineccidn de Yeplion, inice lo administracion segdn las pautas reco-

mendadas pora o iniciacidn de Yeplion recogidas anteriormente. Poblociones especiales. Poblacidn d edad avanzad. No se ha establecido la eficacia y la seguridad
en la poblacién de edad avanzada > 65 afios. En general, la dosis recomendada de Xeplion en los pacientes de edad avanzada con funcion renal
normal es o misma que para los pacientes adultos mds jovenes con funcion renal normal. Sin embargo, ya que los pacientes de edad avanzada
pueden fener disminuida la funcin renal, puede ser necesario ajustar la dosis (ver Insuficiencia renal més adelante para conocer las recomendaciones
de dosificacion en pacientes con insuficiencia renal). Insufciencia renal. No se ha estudiodo Xeplion istemdicamente en los pacientes con insuficiencia el {ver secidn
5.2). En'los pacientes con insuficencia renal leve (aclaramiento de creatining =50 o <80 mi/min), se recomienda iniciar Xeplion con una dosis de 100 mg el dia 1 del rafa-
miento y 75 mg una semana después, ambos adminishiados en el misculo deltoides. Lo dosis de mantenimiento mensual recomendada es de 50 mg con un rango de 25 a 100
mg, en fund6n de la tolerabilidad /o eficacia individuol del paciente. Xeplion no estd recomendado en pacientes con insuficiencia renal moderada o grave (aclaramiento de
aeafining <50 m}/min) (ver seccion 4.4). Insuficiencia hepdfica. Basandose en l experienda con palperidona ora, no es precso ajustar lus doss en los pacientes con insufi-
ciencio hepdica leve 0 moderado. Dado que paliperidona no ¢ ha estudiado en pocientes con insuficiencia hepica grave, se recomienda precaucidn en estos pacientes (ver
seccidn 5.2). Poblacion peditica. No s ho establecido lo sequridad y la eficacia de Xeplion en nifios y adolescentes <18 aos de edad. No hay datos disponibles. Forma de
administracign. Xeplion se ufliza Gnicamente pora uso inframuscular. No se debe administrar por ninguna otra vio. Se debe inyectar lentomente, profundomente en el misculo
deltodes o en el gloteo. Cada inyecion debe ser administrada por un profesional sanitrio. Lo administracidn debe realizarse en una sola inyeccion. La dosis no se debe adminis-
trar en inyecciones divididas. Las dosis de iniciacion del dia 1y del dia 8 se deben administrar ambas en el mésculo deloides paro alcanzar concentraciones terapéuticas rdpida-
mente (ver seccidn 5.2). Después de lo sequnda dosis de nici, los dosis de mantenimiento mensuales se pueden administrar tanto en el msculo deltoides como en el gléteo. Se
debe cambir del gloteo ol deltodes (y viceversa) en caso de dolor en el ugar de inyeccidn si no se tlera bien el malestar en el ugar de inyeccidn (ver seccion 4.8). También se
recomienda alternar entre los lados izquierdo y derecho (ver mds adelante). Para consultor s instrucciones de uso y manipulacin de Yeplion, ver prospecto (informacidn desti-
noda dnicamente o médicos o profesionales del sector sanitario). Administiacian en el misculo defoides. £ tamafio de lo oguio recomendado porala administracién inicialy de
mantenimiento de Xeplion en el musculo deloides viene determinada por el peso del paciente. En los pacientes 90 kg, s¢ recomiendala aguja de calibre 22 de 1% pulgadas
(38,1 mm x 0,72 mm). En los pacientes < 90 kg, se recomienda lo aguja de calibre 23 de 1 pulgada (25,4 mm x 0,64 mm). Los inyecciones en el defoides ¢ deben altemor
enre los dos mésculos delioides. Administracidn en el misculo gliteo. El tamafio de lo aguja recomendado para lo adminishiacidn de mantenimiento de Yeplion en el misculo
gliteo es el de una aguja de calibre 22 de 1V pulgadas (38,1 mm x 0,72 mm). La administrcién se debe realizar en el cuadrante supeior extemo de la zona glitea. Las inyec-
ciones en el gliteo se deben olternar entre los dos mésculos gléteos. 4.3. Contraindicaciones. Hipersensibilidad ol principio activo, a risperidona o a alguno de los excipientes
incluidos en la seccion 6.1. 4.4. Advertencias y precauciones especiales de empleo. Uso en pacientes que s¢ encuentran en un estodo sumamente agitado o psicéfico grave.
Yeplion no se dsbe uflzar pora el ratamiento de estados agitados agudos o psicéficos graves cuando ests jusffcado el control inmediato de los sinfomas Intervalo QT. Se debe
tener precaucion ol recetor paliperidona o pacientes con enfermedad cardiovasculor conocido o fomilores de
mitante con otos medicamentos que prolonguen el intervalo QT. Sindrome neuroléptico maligno. S han nofficado casos del Sindrome Neurolgptico Maligno (SN, que se ca-
racteriza por hipertermia, rigidez muscular, inestabilidad autondmica, aleracién de la consciencia y elevacidn de los niveles séricos de reatina fosfocinasa relacionados con pali-
peridona. Otros signos clinicos pueden ser mioglobinuria (rabdomilisis) e insuficiencia renal agudo. Si un paciente desartollo signos o sintomas indicafivos del SN, se debe

intermumpir lo odministracign de poliperidona. Discinesia tardio/sintomas extrapiramidales. Los medicomentos con propiedades anfagonistas del receptor de lo dopomina s han
asociado con o induccidn de discinesia fardio, caracterizada por movimientos rfmicos involuntarios, predominantemente de la lengua y/o la cara. Si aparecen signos y sintomas
de discinesia fardia, se debe considerar la interrupcign de la administracin de todos los anfipsicSticos, incuido paliperidona. Se requisre precaucidn en pacientes qus recben
fanto psicoesimulntes (p. ¢, mefifenidato) como paliperidono de forma concomitante, ya que pueden aparecer sinoms extapiramidalesofcstor uno o ambos medicamen-
fos.Serecomienda l efrada roduol del rofamiento esfimulante (ver secin 4.5). Leucopenio,neutropeniay agranuloitosis.Se han nofficado coses de Ieumpemu neutrope-

deTEV antes y durante el tratamiento con Xeplion y adoptar medidos reventivos. Efecto antiemético. Se observa un efecto anfiemeético en los estudios predlinicos con paliperido-
. Este efecto, i se produce en humanos, puede enmascarar los signos y sintomas de lo sobredosis de determinados medicamentos o de enfermedades como la obstruccidn in-
testinal, el sndame de Reye y los tumores cerebrales. Administracian. Se debe tener cuidado para evitar la inyeccion involuntaria de Xeplion en un vaso sanguineo. Sindrome del
Iis Fldcido Intraoperatorio. Se ha observado sindrome del iis fidcido infraoperatorio (IFIS) durante la cirugia de cotoratas en pacientes Hatados con medicamentos con efecto
antagonisto alfal a-adrenérgico, como Xeplion (ver seccion 4.8). £ IFIS puede aumentar el riesgo de complicaciones oculares durante y despuss de lu infervencion. El oftalmélo-
g0 debe ser informado del uso actual o pusado de medicamentos con efecto antagonisto alfa a-adrenérgico antes de la dirugo. El benefico potencil de lo inferrupcion del tro-
famiento con blogueantes alfal antes de o ciugia de cotaratas no ha sido establecido y debe ser sopesado frente ol riesgo de interrumpir el atamiento anfipsicGtico. Exdpientes.
Fste medicamento contiene menos de 1 mmol (23 mg) de sodio por dosis; esto es, esencialments “exento de sodio”’ 4.5. Interacci6n con ofros medicamentos y otras formas
de interaccion. S¢ recomienda precaucion ol prescribir Xeplion con medicamentos que prolonguen el inervlo QT p. e onfiarmicos de dlose A (p.ef., quiniding, disopiramida)
y antiartmicos de close 11 (p. ej. amiodarona, sotalol), algunos antihistaminicos, clgunos otros anfipsicéticos  algunos antipalddicos (p. & mefloguina). Esto lsta es indicativa
y no eshausfiva. Posibilidad de que Xeplion afecte o ofros medicomentos. No se espera que paliperidona produzca inferaccones farmacodinéficos clinicamente relevontes con
medicomentos que sean metabolizados por las soenzimos del itoctomo P-450. Dado que los efectos principles de paliperidona se ejercen sobre el istema nenvioso central (SNC)
(ver seccin 4.8), Xeplion dsbe uilzarse con precaucion en combinacidn con otros medicomentos de accion central, p. ¢, ansiliicos, lo moyoria de los antipsicdficos, hipnticos,
opidceas, etc. o con el alcohol. Paliperidona puede antagonizar el efecto de levodopa y otros agonistas de dopamina. Si se considera necesario administar esta combinacidn,
sobre fodo para la enfermedad de Parkinson teminal, e debe recetar a dosis minima eficaz de cada tratamiento. Debido a lo posibilidad de que induzca hipotension ortostatica
(ver seccn 4.4), se puede observar un efecto adifivo i s¢ administra Xeplion con otros Hatomientos que fambién tengan esta posibilidad, p.ei., ofros anipsicdficos, ticidicos. Se
recomienda precaucion cuando se coadministre pulipel’\donn junto con ofros medicamentos que disminuyan el umbral convulsivo (es decir, fenotiazinas o bufirofenonas, fricdicos
0 15RS, ramadol, mefloguina, etc.). La administracidn concomitante de comprimidos orales de poliperidona de liberacidn prolongada en estodo estacionario (12 mg una vez al
dia) con (ompnm|dos de divalproex sodico de fberacion prolongada (de 500 mg o 2.000 mg una vez al dia) no afectd a lo formacodinéfica en estado estacionario de valproato.
No'se ha realizado ningdn estudio de inferaccidn entre Xeplion y el ffo, sin embargo, no es probable que se produzca una interaccion farmacocinético. Posibilidad de que ofros
wm Los estudios in vito indican que los enzimos (YP2D6 y CIP3M pueden tener una infervencion minima en el mefabolismo de la paliperidon,
pero no hay indicios in vifro i in vivo de que esas isoenzimas desemperien un papel significativo en el metabolismo de paliperidona. La administracién conjunta de palipeidona
oral con paroefing, un potente inhibidor de lo CYP208, no tuvo un efecto clinicomente significativo sobre lo famacocinética de paliperidona. La administracén concomitante de
paliperidona oral de liberacion prolongada una vez ol o y crbomazepina 200 mg dos veces o di orgind una disminucion de aprosimadamente un 37% de o media dela C_
y del AUC en el stado estacionario de paliperidona. Esta disminucidn e debe en gran parte o un aumento de un 35% del adaramiento renal de palipeidona, probablemente
como resultado de la induccion de lo P-gp renal por carbamazepina. Una disminucion menor de lo confidad del princpio activo inalterado excretado en la orina sugiere que du-
fante la adminishracion concomitante con carbamazeping, hubo un efecto minimo en el metabolismo del CYP o en o biodisponibilidad de paliperidona. Con dosis mds altos de
carbamazepina, podrian aparecer disminuciones mayores de los concentraciones plasmdicas de paliperidona. Al iicio del tatamiento con carbamazepin, se debe reevaluary
aumentar o dosis de Xeplion, sies necesario. Por el contrario, en caso de inferrupcidi del ratavento con carbamazeping, se debe reevaluar y disminuir lo dosis de Xeplion, i es
necesario. Lo administracion concoitante de una sola dosis de un comprimido de paliperidona oral de iberacidn prolongada de 12 mg con comprimidos de divalproex sédico de
Iieracion prolongada (dos comprimidos de 500 mg una vez ol dia) tuvo como reultado un aumento de aproximadamente el 50% en o € y el AUC de paliperidono, pmbuhle-
mente como esulado de un aumento de o absorcin orcl. Dado que no se obserd mingdn efeco sobre el aclramiento sistémico, no se espera que s produzca una iterocion
dinicomente signifcafiva entre los comprimidos de divalproex sdico de iberacidn prolongada y la inyecddn inframuscular de Yeplion. Esta inferaccion no s¢ ha esfudiado con
Xeplion. Uso concomitante de Xeplion  rispeidona o paliperidono oral. Debido a que paliperidona es el principal metabolito activo de risperidona, se debe fener precaucion
cwando Yeplion sea administrado de forma conjunta con isperidona o con paliperidona oral durante perfodos prolongados de fiempo. Los datos de seguridad relocionados con el
uso concomitonte de Xeplion con otros anfipsicoficos son fimitados. Uso concomitante de Xeplion y psicoesfimulantes. £l uso concomitante de psicoesfimulantes (p. ¢ mefilfeni-
dato) y paliperidona puede provocar sintomes extrapiramidales conduciendo o cambios en uno o en ambos trataientos (ver seccin 4.4). 4.6, Fertilidad, embarazo y lactan-
cio. Embarazo. No existen dotos sufcientes sobre o ufilizacion de poliperidona durante el embarazo. El palmitato de poliperidona inyectado por via inframuscular y paliperidona
administrada por vio oral no fueron teratdgenos en estudios en animales, pero se obsevaron ofros fipos de focidad reproductiva (ver seccdn 5.3). Los recién nocidos expuestos
a paliperidona durante el tercer timestre de embarozo estdn en peligro de suffir reacciones adversas como sintomas extrapiramidales y/o sindromes de abstinendio que pueden
variar en gravedad y duracion fros la exposicign. Se han notificado casos de sintomas de agitacin, hipertonia, hipotonfo, temblor, somnolencia, dfcultad respiratoria o aleradio-
s alimenicios. Por consiguiente, se debe vigilar estrechamente a lo recién nacidos. Xeplion no se debe uiizor durante el embarazo salvo que sea claramente necesario. Loc-
tancia. Paliperidona e excreta por la leche matema en tal medida que es probable que se produzcan efectos en el lactante si se adminisra en dosis terapéuticas o mujeres lac-
fantes. Yeplion no debe ufilizarse durante o lactanci. Fertilidad. No se obsenvaron efectos relevantes en estudios no dlinicos. 4.7. Efectos sobre la capacidad para conduciry
utilizar méquinas. Lo influencia de poliperidona sobre lo capacidad pora conduciry utilizar magquinas es pequefio o moderada debido o sus posibles efectos sobre el sistema
nenvioso lavista, toles como sedacion, somnolencia, sincape, vsidn borrosa (ver seccidn 4.8). Por fanto, s dsbe aconsejor a los pacientes que no conduzcan ni ufilicen mégquinas
hosta conocer su sensibilidad individual o Xeplion. 4.8. Reacciones adversas. Resumen del perfil de sequridad. Los reacciones adversas o medicamentos (RAMS) nofificadas con
mds frecvenca en los ensayos cinicos fueron insomio, cefolea, ansiedad, infeccon de lo vias respiatorias aas, reaccidn en el lugor de la inyeccidn, parkinsonismo, aumento
de peso, acafisia, agitacion, sedacGr/somnolencia, nduseas, estrefimiento, mareos, dolor musculoesquelétco, taquicardia, temblor, dolor abdominl, véitos, diarea, fafiga y
distonia. De estas, la acatisioy la sedacién/somnolencia porecian estor relacionadas con lo dosis. Tabla de reacciones adversas. A confinuacidn se recogen todas las RAMS nofifi-
cados con paliperidono en funcion de o frecuencio estimada de ensoyos cliicos llevados o cabo con palmitato de poliperidona. Se aplican los siguientes términos y frecuencias:
muy frecuentes (=1/10); frecuentes (=1/100 a <1/10); poco frecuentes (=1/1.000 o <1/100); raras (=1/10.000 @ <1/1.000); muy raras (< 1/10.000); y fie-
cwencia no conoida (no puede esfimarse o parti de los datos disporibles).

mia y agranulocitosis con Xeplion. La agranulociosis ho sido nofificada en muy raras ocasiones < 1/10.000 puuemes) durante la experiencia post-
con un historial de un bajo recuento de glGbulos blancos inicomente significfivo (GB) o una leucopenia/neutropenia inducida por el medicamento dsben ser monitorizados
durante los primeros meses de tiatomiento y se considerard disconfinuar el trafomiento con Xeplion si aparecen los primeros signos de disminucidn clinicomente significativo de
(6B, en ausencia de ofros factores causales. Pacientes con neutropenia dinicamente significativa deben ser cuidadosomente monitorizados por la fiebre u ofros sintomas o signos
e infeccion y se deben frofar inmediatomente en caso de aparecer estos sintomas o sgnos. En pacientes con neutropenia grove (recuento fotal de neutfilos < 1x10%/) se debe
discontinuar el ratamiento con Xeplion y contrlor os niveles de GB hasta la recuperacion. Reacciones de hipersensibilidod. Durante lo experienio pos-comercializacion se han
nofificado raramente reacciones anafilcticas en pacientes que previamente han folerado rsperidona oraly poliperidona oral (ver los seccones 4.1y 4.8). i ocurren reacciones
de hipersensibilidad, interumpir el tratomiento con Xeplion, iniciar medidas generales de soporte dinicamente apropiadas y vigilar ol paciente hasta que los signos y sinfomas
se resuelvan (ver as secciones 4.3 y 4.8). Hiperglucemia y diabetes mellitus. Se ha nofificado hiperglucemia, diobetes mellitus y exacerbacion de diabetes pre-existente que in-
luye coma diabéfico y cetoacidosis, durante el ratamiento con paliperidona. Se recomienda uno monitorizacion clinico adecuada de ocuerdo conlas guios anfispicficas uflzados.
A los pacentes tatados con Xeplion se les deben monitorizar los sintomas de lo hiperglucemia (toles como polidipsia, poliuia, polifagia y debilidad) y a los pacientes con diabe-
tos mellfus se les debe monitorizar regularmente el empeoramiento del control de glucoso. Aumento de peso. Se ha nofificado un aumento de peso significativo con el uso de

‘Sislemu de Reacci6n adversa of medicamento
Jasificacid Frecuendia
de drganos Muy frecuentes Frecuentes Poco frecuentes Raras No conocidos®
Infecciones e infeccion de losvias~ |neumonia, bronquits, infeccidn del tracto  infeccion de ojos, acorodermafifs,
infestaciones respitatorias superiores,  |respiratoro, sinusfs, cisfifs, infeccion de |absceso subcuttngo
infoccion del fracto oidos, amigdalitis, onicomicosis, celuliis
urinario, gripe
Trastornos de disminucion del recuento de globulos | neutropenio, recuento de eosindfilos  |agranuloctosis
la sangre y del blancos, trombacitopenio, anemia oumentado
sistema linfético
Trastornos del siste- hipersensibilidad reaccion onafilictica
ma inmunolégico
én del infenalo O y en coso de uso conco- | Tsfornos endo- hiperprolacinemio® seaein ingpropiadnde o hormony
crinos presencia de glucosa
Jen oring
Trastornos del hiperglucemia, aumento |diabetes melltus’, hiperinsulinemio, stoacidosis diabéfica, hipoglucemia,  [intoxicacion por agua
metabolismo y de de peso, disminucidn de ~|aumento del apefito, anorea, aumento | polidipsia
la nutricién peso, apefito disminuido —|de los figlicéridos en sangre, aumento del
olesterol en sangre
Trastornos insomnic® agitacion, depresion, [ rastomo del suefio, mania, disminucidn de |catotonio, estado confusional, so-  [trastorno alimentario
psiquidricos ansiedad la ibido, nenviosismo, pesadillas nambulismo, embotamiento ofectivo, - {relocionado con
Pacientes anorgasrmio el sueio
Trastornos del parkinsoismo, ocafisi, {disnes fordio, sincop, hiperachidad - sndrome neurolépico maligno, coma diobéfico,
sistema nervioso dacio lendo, | mareo postural, oleracion de- (isquemia cerebral, sin respuesta 0 |temblor cefdlico en
distonia’, mareas, discine- | a atencion, disarrio, disgeusia, hipoeste- |estimulos, pérdida de lo consciend, | reposo
sio®, temblor, cefolea  [si, parestesio disminucion del nivel de consciendio,
convulsione, trastomo del equilibri,
coordindign anormal
Trastornos oculares vision borrosa, conjunfivits, sequedad  {glaucoma, frastomos del movimiento [sindrome del irs
de ojos de o, iros de o jos, oofbia, ou- |fdcido (infaope-
mento del lagrimea, hiperemia oculor
Trastornos del oido vértigo, acdfenos, dolor de oido
y del laberinto




Trastornos toquicardia blogueo auricloventriulor, trostomo e {fbrilacén auricular, aritmia sinusal
cardiacos conduccian, QT prolongado en el electrocar-
diograma, sindrome de taguicardia postural
ortstdtica, brodicardio, anomalias del
electocardiograma, palpitaciones
Trastornos vas- hipertension hipotension, hipotensin orfostdfica Hombosis venoso, rubor embolismo pulmonar,
isquemia
fos, congesfdn nosal - disneo, ongesfcn de raco respiafori, sindrome de apnea dl suefo, conges- hierventlacin, neu-
sibilancias, dolor foringeolaringea, epistoris | fi6n pulmonar, estertres monia por aspiracion,
disfonia
Trastornos gas- dolor abdominal, vomitos, [malestar abdominal, gostroenterfs, disfo- | ponceatits, hinchazon de lo lengua, ~[obstruccidn del
Iroimeslinrﬂes nduseas, estefimiento,  |gio, sequedad de boco, flotulendia incontinencia ecal, fecaloma, queilifis [intestino, leo
diarea, dispepsio, dolor
de muelos
Trastornos hepato- aumento de los fransa- [aumento de lo gommo-glutomiliane-ro- idterida
iliares mingss s0, aumento de los enzims hepdicas
Trastornos de la urtcaria pruito, elupuun(uuneu erupcion debida of medicomento,  |angioedem, deco-
piely del ejido loeci, ecem, sequedod delo e, [hiperqueraoss, caspo loracion de la piel,
subcutdneo eitema, 0cé dematits seborteica
Trastornos muscu- dolor musculoesquelé- |aumento de lo reafina fosfoquinasa en | abdomidlisi, inflamacion delos~ [anomalia postural
loesqueléticos y del tico, dolor de espalda, |sangre, esposmos musculares, rigidezen | ariculaciones
tejido conjuntivo artralgio los articulaciones, debilidd musculor,
dolor de cwello
Trastornos renales inconfinencia urinaria, polaquiuri, disuria | refencion urinaria
Y urinarios
Embarazo, puerpe- sindrome de abi-
rioy enfermedades nencio neonatal (ver
perinatales seccidn 4.6)
Trastornos del apa- amenorred, golactorre  disfuncion eréctl, rostomo de lo eyacula- | malestor de los momas, congestien de [priapismo
rato reprodudor y (ion, trastomos menstruales, ginecomastia, | las momas, aumento de los mamas,
de la mama disfuncion sexval, dolor de_mamas sectecign vaginal
Trastornos genera- pirexia, ostenia, fofigo, [edema fucial, edema’, oumento delo {ipotermia, escalofris, sed, sindrome  {disminucion de o
lesy alteraciones reaccion en el lugar de lo-{emperaturo corporal, alteracidn de o~ |de absfinencia @ medicamentos, obs-  {temperatura corporal,
enel lugar de inyecdon matcho dolor de pecho, mlestor de pecho, | ceso en el lugr del inyeccitn, celv-necrosisen el
administracion malestar, endurecmiento ltis en el lugor de o i inyeccin, quise lugor de la inyeccion,
enel lugor ge lonyeccitn, hematom |Gleroen el lugor de
enel lugor de lo inyeccion loinecion |
Lesiones traumti- idos
(s, inforicaciones
y complicaciones
de procedimientos
terapéuticos

*la frecwencia de estos reacciones adversos se dasiico como “no conocidas” porque no fueron observados en los ensayos dlinicos con palmitato de paliperidona. Proceden de nofficaciones
espontneds pmmemuhzﬂuon la frecuencia no se puede determinar, 0 pm(eden de dotos de ensayos dinicos con risperidona (cualquier furmuluﬂunj)u con paliperidono oral /0 de informes
poscomercializacion. Referido o “Hiperproloctinemia” a confinuacion. Releido0” “Sintomas extrapiramidales” a confinuacidn. En ensayos contolados con placebo, s¢ nofifcd diabetes melitus
n un 0,329% de los pcientesotados con Xeplin comparado con un ,39% delgrupo placebo. Engeneral, o incidenca e fodoslos ensayoscinics fue de un 0,63% en fodos los pacientes
fofodes on palmitato de paliperidona. Insomnio i mtfu . nsomnio nicil, nsomrio medi; Convulsion |n(|uye conwlsién del gran mal; Edema incluye: odemo generalizodo, edemo
peifico, edemo con fveo. Trstornos menstrucles induyen: feizoen o idn, menstuacin iegular, ol

Reacciones adversos nofificads con los formulocones de risperidona. Paliperidona es el mefobol o acivo de rsperidona, por lo fanfo, los perfls de los reaccones adversas de
esfos compuests (incuyendo ambes formlacions o orl y fo |nyednb|e$)eson relevontes enfe 1. Descpein de olgunas reaccones odverss. Reacdn anofictie. Durante o
expeiencia pos-comerciaizacitn, en rars ocosones s¢ han nofficado cosos de una teaccén anafidcica después de lo inyeccidn de Xeplion en pocentes que previamente han
tolerado risperidona orol o pullpendonu oral (ver seccén 4.4). Reacciones en ef lugar de lo inyeccion. o reaccen odversa relacionada con el lugar de o i inyecion noffcada con
mayor frecuencia fue el dolor. La moyoria de estas reacciones se nofificaron con gravedad de leve o moderada. Las evaluaciones del dolor en el sito de o inyeccian en los sujetos,
bosado en una escal analdgic visul, indican que el dolor fende o dsminuiten recunia e infensidad con el fempo en fodos osestudios de fose 2y 3 con Xeplion. Los inyec-
cones en el mdsculo deloides se pemben como un poco mds dolorosas que s correspondientes inyecciones en el gléteo. Otras reacciones en el lugor de la inyeccion fueron en su
mayoria de infensidad leve e incluyeron induracion (Ee(ueme) puito (poco recuente) y nédulos (aro). Sintomas extrapimidales (SEP). SEP induye un andliis agrupado de o
siguientes términos: parkinsonismo (incluye hipersecrecdn salivl,rigidez musculoesquelétca, parkinsonism, babeo,rigidez en rueda dentada, bradicinesia, hipoinesio, fucies en
mascaro, fension muscular, acinesio, rigidez de lo nuca, rigidez musmlm, modo de andar parkinsoniano, reflefo de lo glﬂbelln anormal ytemb\m eN1eposo pmkinson'mno), acafisio
ncuye acafii, nguietud, hipercinesa y sindrome e les penas inguete), discinesi (discinesio, colombres musculares, coreatetosis, afeosis y miadloia), disonia (incuye

stonio, h\penonlo Torfcols, confraccones musculares mvoﬁmanus contracturas musculares, bleforospasmo, giro ocular, pordliis fingual, espusmofumul laringoespasmo, mio-
foni, opisofoncs, espasmo orofunngeo pleurotdtonos, espasmo Imguul y ismo) y femblor. Hay que destacor que se m(luye un especro mas amplio de sntoms que o fienen
fonosumen e su origen en el frastomo extrapirarmidl. Jumento de peso. En el estudiode 13 semanas de duradén que indy unrégimen de dosifcacion inicial de 150 g, la
proporcidn de sujetos con un aumento anoml de peso 7% mostrd una fendenci relacionada con o dosis, con na fasa de incidencio del 5% en el grupo plocebo, en compo-
ractn con foscs el 6%, 8%, 13% en los grupos rtados con 25 mg, 100 my y 150 mg de Xeplion,respectivmente. Durante e peiodo abierto de ansiciéry montenimiento
de 33 emancs e duradn derenwyn de prevencion de recidivas a lorgo plozo, el 12% deslos pacientes fratados con Xeplion cumplieron este citerio (aumento de peso de >7%
desde lo fose doble ciego hasta el finol derestudlo) o media (DF) de? cambio de peso desde el nivel basal del periodo abierto fue de +0,7 (4,79) kg. Hiperprolactinemia. En
ensayos dlinicos, se obsenvaron medianas de qumento de la prolactina sérca en sujetos de ambos sexos que recbieron Xeplion. Los reacciones adversas que pueden sugerir un au-
mento de los el de prolactina (p. ef., amenorrea, golactorrea, aleraciones de lo menstruacian, ginecomastia) s¢ noffcaron en < 1% de los sujetos. Efectos de dlse. Con on-
fipsicdficos puede aparecer prolongacian del QT, aritmies ventriculores (fibrilacion ventriculor, faguicardio ventricular), muerte sibita inexplicable, parada cardiaca y Torsades de
pointes. Se han noffcado cosos de fromboembolismo venoso, incuidos cosos de embalismo pulmanar y de trombosis venaso profunda, con el uso de medicomentos anfipsicicos
(frecuenda no conocida). Nofificacén de sospechas de reacciones adversas. Es importante nofificar sospechas de reacciones adversas ol medicamento fros su auforizacion. Ello
permite una supenviion continuada de o relaion beneficio/esgo del medicamento. Se nvita a los profesionales santarios o nofificar las sospechas de reacciones adversas o Havés
del Sisterma Esparol de Farmacovigloncia de Medicomentos de Uso Humano: hs://ww.nofificarar.es. 4.9. Sobredosis. Sintomas. En general,los signos y sinfomas previstos
son os resultantes de lo exageracion de los efectos farmacol6gicos conocidos de paliperidona, es decir, somnolencia y sedacidn, taquicardia e hipotension, prolongacion del interva-
|0 QT y sintomas extrapiramidoles. Se hon nofifcado Torsades de pointes y ﬁbriﬁ]cidn ventriclaren un pacinte e relodén con o sobredosis de paliperdona oral. n coso deso-
bredosis aguda, se debe fener en cuenta lo posibilidad de que estén implicados varios medicamentos. Arf inistracin: Al evaluar el fratamiento necesario y lo recuperacién hay que
tener en cuenta lo naturalezo de fberacian prolongada del medicamento y lo prolongada vida media de eliminacion de paliperidona. No hay ningdn antidoto especfico para pali-
peridona. Se uflizarGn medidas de apoyo generales. Hoy que estblecer y mantener una via respiratora despejoda y garaniizar que a oxigenacion y la ventilacon sean adecuados.
El control cordiovosculor debe empezay inmediafomente ¢ induir un confol electocardiogrfico confinuo paro confolr posibles aimics. Lo hlpotensmn y el fracoso circulotorio
deben ttorse con os medidos erapéuficcs decuados, como odmiisracidn de fguidos porvia inrovenoso /o de simpaficomiméfica. Encoso de snfomas efropromidles iy~

Tensos, se administrard medicadén anticolinérgico. Se: debe mantener uno supenvisidn y un confrol estrifos hosta que erpncwen fe 52 recuper. 5. PROPIEDADES FARMACOLO-
GICAS. 5.1. Propiedades farmacodindmicas. Grupo farmacoterapéutico: Psicolépticos, ofros anfipsicticos. (uﬂlgo ATC: NOSAX13. Yeplion contiene una mezcla racémico de
paliperidona (+{v (-). Meconismo de accidn. Poliperidona es un agente blogueante selectivo de los efectos de los monoaminas, cuyas propiedades farmacolégicos son diferentes
de los de los neurolépticos tradicionales. Paliperidona se une firmemente a los receptores serofoninérgicos 5-HT2 y dopaminérgicos D2. Paliperidona también bloguea los receptores
adrenégicos afal y bloquea, en menor medida, lo receptores histaminérgicos H1 y los adhenérgicos alfo2. La actividod formacolégica de los enanfidmeros (+) y (-) de poliperi-

Jona es similor desde el punto de vista cualitaivo y cuaniitativo. Paliperidona no se une a los receptores coliérgicos. Aunque paliperidona es un antagonista D2 pofente, mofivo
por el que se ree que alivia los sintomas positvos de la esquizafrenia, produce menos catalepsi y reduce los funciones morices en menor medida que los neurolépticos tradicio-
noles. Lo reponderonci delanfogonismo cenfrl de a serotonino pued reduci o endenci de plipridona o producir efecos secundorios exrapiramidale. Ecada clnic. T
tamiento agudo de lo esquizofrenia. La eficacia de Yeplion en el tatamiento agudo de o esquizofrenia fue esmEleudﬂ en cwatro ensayos doble ciego, aleatorizados, contolados
con placebo, de dosis fijo, o cort plazo (uno de 9 semanas y fres de 13 semanas de dum(m en pacientes odultos ingresados con reddiva aguda que cumplian los citerios para
o esquizofrenia del DSM-IV. Las dosis s de Xeplion en estos estudios se administrron en los dias 1, 8, y 36 en el esfudio de 9 semanas de r?umdén, y, ademds, el dio 64 en los
estudios de 13 semanas de duraci6n. No fue necesario administrar suplementos anfipsicGticos orales dicionales durante el ratamiento agudo de la esquizofrenia con Xeplion. El
aierio princpolde eficaci del estudi se defni como una reduccion de los puntuaconesfooles de o Escal de los Sindromes Posiivo y Negafivo (FANSS), (0mo se muestra en
o siguiente fablo. Lo PANSS es un inventario multi-elemento validado compuesto por dnco foctoes destinados o evaluor los sinfomos posifvos, los sinfomas negafivas, e pensa-
miento desorganizado, lo hostilidad/excitactn incontrolada y lo ansiedod/depresion. Lo funcin se evalug mediante la escala de Funconamiento Personaly Socil (PSP). La PSP
s una escola homologada que mide o capacidad delpaciene pora desempefor sus acfvidades personales  sodoles en cuato dreas del comportamiento: s acividades sodal-
mente Gfles (incuidos el trabojo y el estudio), los relociones personales y sociles, el uidado personal y los comportomientos disrupivs y agresivos. En un estudio de 13 semanas
de duracién (n=636) que compard fre dosis fjos de Xeplion (inyeccidn inical en l dltoides de 150 m seguida por frs dosis en el giteo o en el defides de cualquiera de 25
mg/4 semanas, 100 mg/4 semanas o 150 mg/4 semanas) con placebo, los fres dosis de Xeplion fueron superiores a placebo en términos de lo meforia de la puntuacion fofal de
o PANSS. En este estudio, tanto los grupos de fratamiento con 100 mg/4 semanas como con 150 mg/4 semanas, pero no el 25 mg/4 semanas, demostiaron una superioridad
estadistica respecto a locebo en cuento o lo punfuacian de PSP. Estos resultodos respaldon lo ficacia a lo largo de foda o durociéndel atomiento ylo mejoria de la PANSS, que
52 observaron ya en e?diu 4, con una separacion significtiva respecto a placebo en los grupos frotados con 25 g y 150 mg de Xeplion en el dia 8. Los resulodos de los ofros
estudios arrojoron resultados estadisticamente significtivos o favor de Xeplion, o excepcion de lo dosis de 50 mg en un estudio (ver tabla siguiente).

Punfuacion fotal de la escalo de fos sidromes positivo y negativo de o esquizofienia (PANSS). Variacidn entre el momento bosaly el final del estudio-LOCF pora los estudios
R092670-SCH-201, R092670-PSY-3003, R092670-PSY-3004 y R092670-PSY-3007: Grupo de andlisi del aiterio principal de valoracin de o eficacia
Plocebo 25mg 50mg 100 mg 150 mg

R092670-PSY-3007* =160 =15 =161 =160

Media bosal (DF) 868(1031) 869(11,99) 862(10,77) 884(11,70)

Variacion media (DF) -29(1926) -80(19.90) -11,6(17,63) -132(1848)

Volor p (fiete o placebo) - 0,034 <0,001 <0001

R092670-PSY-3003 =131 n=93 n=94 n=30

Media basal (DF) 924(12,59) 899(10,78) 90,1(11,66) 922(11,72)

Variacion medio (DE) 41(21,01) 19(1871) -11,0(19,06) -55(19,78)

Valor p (fente o placebo) - 0193 0019 -

R092670-PSY-3004 =125 =129 n=128 =131

Media basal (DF) 90,7(1222) 90,7 (12,29 91,2(1202) 908 (11,70)

Variad6n medio (DE) -7,0(20,07) -136(21,49) -132(2014) -16,1(20,36)

Valor p (fiente o placebo) - 0015 0017 <0,001

ROVETOSCH 20T =6 =8 =8
878(1390) 80(12,9) 8521109
6211829 52(115) 78(1940)

0001 <0001

*En el estudio R092670-PSY-3007, se administrd una dosis de incacion de 150 mg o fodos lossujtes de los grupos de trotomiento con Yeplion el dio 1y, o pori de enonces, o dosis
asignada Notc: un combio negofvo e o punfuadén denofo meioi,

Mantenimiento del contrl de los sintomas y refraso de I recidiva de o esquizofrenia. La eficacio de Yeplion en el mantenimiento del control de os sintomas y ¢l efraso de la
recidiva de lo esquizafrenia se defermind en un estudio doble ciego, controlado con placebo, de dosis flexibl, con un plazo s largo, en el que partciparon 849 sujetos adultos no
ancianos que cumplian os citeios para lo esquizofrenia del DSM-IV. Ete estudio incluyG un trotomiento abierto agudo de 33 semanas de duracidn'y uno fuse de estabilizacion,

uno fuse oleatorizado, doble ciego, controlada con placebo pora observor la recidiva, y un periodo de extension abierto de 52 semanas. En este estudio, los dosis de Xeplion fueron
25,50,75y100mg adniisodos mensualmente; a dosis de 75 mg solamente esiubo permiida en lo extensicn abierto de 52 semanas. Inidulmeme, los sujetos recibieron dosis
lexbles (25-100 mg) de Xeplion durante un periodo de transicion de 9 semanas de duracidn, seguido de un periodo de mantenimiento de 24 semanas, en el que los sujetos debion
tener una puntuacign PANSS <75. Los ajustes de lo dosis sélo se permifieron en los primeras 12 semanas del perfodo de mantenimiento. Se realz6 o asignacion aleatoria de un
totol de 410 pacientes estabilizados o Xeplion (mediona de lo duracién de 177 dias [itenvalo de 1 dia a 407 dios]) o placebo (mediana de la duracidn de 105 dios [intervalo de
8 dios o 441 dias]) hasta que experimentaran una recidiva de los sintomas de la esquizofrenia en la fose doble ciego de duracion variable.  ensayo se suspendid anes de fiempo
por mafivos de eficaci, dodo que se observa un tiempo significafivamente ms largo hasta la recidivo (p-<<0,0001, Figura 1) en os pacientes ratados con Xeplion en comparacion
con el placebo (codente de riesgos=14,32; 1C 95%: 2,4-7,7).

Figura 1: Grdfico de Koplan-Meier del fiempo hasta l recidiva. Andliss ntermedio (grupo de andlisis intermedio por infencidn de tatar)

Pobladén peditica. Lo Agencia Europea de Medicamentos ho eximido ol fitular de lo obligacion de presentar los resulfados de los ensayos realizados con Yeplion en los diferentes
grupos de lo poblacian pedicica en esquizofrenia, Ver secdtn 4.2 para consultar o informacidn sobre el uso en poblacion pedicico. 5.2. Propiedades farmacocinéticas. Absorcion
yd\smhunun Palmitoto de pliperidona e el profdmaco en forna d éte de politto e o pliperidono. Debido o su idrsolbiidod exemadamente beo, el palmitao de o
paliperidona sedisuelve enfamente despué del inyeccén inromusculor ante de er hld[DhZﬂJ] o a paliperidonay se absorbe en lo circulacion sistémica. Despues de una dosis Gnica
porviinfamusclr, os concefracones plosmiica de palpeidona s elevon groduclmente hastoalcanzor s concefrociones plosmeticas méimos a una mediona de T de 13
dios. o liberadtn de lo sustoncia activo se inicia desde erdm 1y iene uno duradén de ol menos 4 meses. Después d o inyecccn nromusculor de dosis ics (de 25 mga 150
m) en el mésclo detoids,en promedi, se obsen una C_ un 28Y% superior en comporacidn con o nyeccion e el sculo léfe. os dos nyecdonesiciles inframusclores
enel deltodes de 150 mg ool y100mgeneldia8 (nnnmfluyen a alcanzar concentraciones ferapéuticas epidamente. l perflde iberacion y e égimen de dosificacign de Yeplion
e froducen en concenfaciones eropéufcos montenide. o exposcionfotal de paliperdona fo l adminstoden de Xelon ue propoconal o dosis en un rango de dois de 25
mg a 150 mg, y menos que proporcional a lo dosis en el caso de a C__ pora dosis superiores a 50 mg. EI promedio del pico en el estado estacionario:  fravés del afio pora una dosis
de 100 ma de Yeplionfue de 18 después de o adminstaccn en el it y de 2,2 después de o administacon en el deloides. Lo mediona de o vida medi aporene de paliper-
dona tmsﬁl administacion de Xephon 0o lorgo del rango de dosis de 25my a 150 my osld enfre 25 y 49 dias. La biodisponibilidod absoluta del polmitato de paliperidona tras o
administracion de Xeplion es del 100%. Tras la adminisracion de palmitato de poliperidona, los enantiomeros (+) y (+) de poliperidona se inferconvierten, de modo que se alcanzo
un cociente de AUC (+) a (-) de aproximadamente 1,6-1,8. Lo unidn a proteinas plosmdicas de paliperidona racémica es dnel 74%. Biotransformacion y eliminaén. Una semana
después de lo administracion de na sola dosis oral de 1 mg de paliperidona de liberacian inmediato marcada con C*, el 59% delo dosis fue eliminada infacta por la oring, o que
indica que paliperidona no experimenta un intenso metabolismo por el higado. Se recuperd aproximadamente el 80% de la radiactividad administrada en lo orina y el 11% en los
heces. Se han denfificado cuatro vies metablicas in viv, ninguno de los cuoles representd mds del 6,5% dela dosis: desolquilacian, hidroxlacion, deshidrogenadin y esciion de
benzisoxazol. Aungue en estudios in vifo s sefial que los enzimas (YP2D6 y CYP3A4 pueden infervenir en el metabalismo de paliperidona, no hay datos in vivo que demuestren que
estos isoenzimas desempefien un papelsignificafivo en el metabolismo de palperidona. En los andlisi de formacocingfica de la poblacian no se obsenvd ninguna diferencia opreciable
del acloromiento aparente de poliperidona tras la administracidn de poliperidona oral entre los metobolizadores ripidos y lentos de los sustatos de la CYP2D6. En estudis in vifo
realizados con microsomas hepticos humanos se demostrd que o paliperidona no infibe sustanciolmente el metabolismo de los medicamentos metabolizados por los isoenzimas del
(toromo P450, como (YPTA2, CYP2A6, CYP2CB/9/10, CYP2D6, CYP2ET, CYP3A4 y CYP3AS. En estudios in vitto se ha demostrado que paliperidona es un sustato de la P-gpy un
inhibidor debil de lo P-gp o oltas concentraciones. No existen datos de estudios in vy se desconoce la importancia dlinico. Inyeccon de palmitato de paliperidona de cdén prolon-
qada en comparacion con paliperidona oral de liberacion prolongada. Xeplion estd diserado para liberar poliperidona a lo lorgo de un periodo mensual, mientras que la paliperidona
oral de iberaddn prolongada se administra o diario. Ef égimen de iniciacion de Xeplion (150 mg/100 mg en el misculo deltoides en el dia 1/ 8) ho sido disefodo paro alcanzor
rdpidomente los concentraciones de estado estacionario de poliperidona al iniciar el tatamiento sin necesidad de adminishar suplementos oroles. En téminos generales, los niveles
plasmticos globoles de iniciacign con Xeplion se encontraron dentro delintervalo de exposicon obsenvado con entre 6 y 12 mg de paliperidona oral de iberacion prolongad. El uso
del régimen de inciocion de Xeplion pemifid a los pacientes permanecer dentro de este margen de exposicion de entre 6 y 12 mg de paliperidona oral de iberacion prolongada indu-
50 en los dios de concentracién minimo previos o lo dosis (dia 8 y dia 3¢). Debido a o diferencia en lo mediana de los periles farmacocinéfcos entre los dos medicomentos, se debe
tener precoucion ol realizar una comparacion direta de sus propiedades formacocinéfces. Insuficenda hepdtica. Paliperdona no se meaboliza ampliamente n el higado. Aunque
Yeplion no se ho estudiado en pacientes con insuficencio heptica, no es preciso ajustar las doss en los pacientes con insuficiencia hepdica leve o moderada. En un estudio con pali-
perdona oral en pacientes con insuficencia hepcica moderada (Chld-Pugh close B),los concentraciones plosmicas de paliperidona Kb fueron similares a los d individuos sanos.
Poliperidono no se ha estudiado en pacientes con insuficiencia hepdico grave. Insuficendi rena. Lo eliminacion de una sola dosis de un comprimido de 3 mg de paliperidona de fi-
beracin prolongada se estudic en sujetos con diversos grados de fundion renal. La eliminacion de la paliperidona disminuye si lo hoce el adaramiento de reafining estimado. I
adoramiento fotol de lo poliperidona disminuy un promedio del 32% en sujetos con insuficenia renal eve (CiCl=50 o' <80 ml/min), un 64% en sujos con insuficenda renal
moderada ((1C1=30 a <50 ml/min) y un 71% en sujetos con insufiiencia renal grave ((1C1 =100 <30 mem) |0 que corresponde con un aumento promedio de la exposididn
(Auc T) de 1,5 2,6/y 4,8 veces, respectivamente, en comparaddn con los sujetos sanos. Sobre la base del nmero fimitado de obsenvaciones con Xeplion en sujetos con insufidencia
real e  de s el d os simulacines fomacociéicas, s ecomienda minisor un o reducido $ver seccidn 4.2). Poblacion de edad avanzado. El andlisis de o for-
macodnéfica poblacional demostrd que no habio evidencia de ifeenccsen o fomocodnfica relocionada con o edo. Indice de moso compral (IC P corpoa. Lo stuios
formacocingticos con polmitato de paliperidona han demostrado unas concentraciones plosméicos de paliperidona algo menares (entre el 10% y ¢l 20%) en pacientes con sobrepeso
u obesidad en comporacign con los pacientes con un peso normal (ver seccidn 4.2). Raza. En el andlisis formacocingfico de los datos de lo poblocign procedentes de los ensayos con
paliperidona ora, no se observaron indicios de que existan diferencios relacionadas con la roza en lo farmacocingtica de la poliperidona tras lo odrinistracdn de Xeplion. Sexo. No se
han obsevado diferencias dinicomente significatvas entre hombres y mueres. Tobaguismo. Segdn estudios i vifo realizados con enzimas hepiicas humanas, paliperidona no es
sustrato de la (YPTAZ; por lo tanto, el consumo de tabaco no deberfa afectar o a formacodinética de poliperidona. No se ha estudiado con Yeplion el efecto del consumo de fabaco en
Ja farmococinéfic de paliperidona. Un andliss farmacocinétco de lo poblacidn basado en los datos obtenidos con comprimidos orales de paliperidona de liberocign prolongoda mostio
una exposicion lieramente ms bajo o paliperidona en fumadores en comparacien con los no fumadores. No obstants, se ree que es poco probable que lo diferencia fenga relevancia
dinico. 5.3. Datos preclinicos sobre seguridad. Los estudios de foxiddad a dosis repefidas de palmitato de poliperidona (formulacion mensual) inyectado por via intiomuscular y
paliperdona adrminisado poria ot en ot y peros moshoron efecos nnupulmemefmmumloglws como sedacion y efectos mediados por o prolocing, enlos gléndulos mamo-
rios e los gentales. En los animales frotados con polmitato de paliperidona, se observd una reaccidn inflamtoria en el ugar de la inyeccion inframuscular. S produjo lo formacion
cosionolde obsceos. En esfuiossobre o eproducccn e o cos flizondo risperidona ora, que se convierte masivamente a paliperidona en ratos y en seres humanos, se obser-
varon efectos adversos en el peso ol nacery dpe o supeivenc d o . No s obsen embrifocdod i moffomacone s mdmmislmtién intomusadlor de polmito de
paliperidona a ratas prefiadas a lo dosis mas olta (160 my/ky/dic), corespondiente a 4,1 veces el nivel de exposicion en humanos o la dosis maxima recomendada de 150 mg. Otros
antagonistas de o dopamino han tenido efecos negafivos en el desarrollo motor y del aprendizoje en los cras cuondo se adrinisharon o animales prefiados. Polmitato de paliperido-
1o y paliperidona no fueron genotticos. En estudios sobre el poder corcinggeno de risperidona oral en ratas y rafones se obsenvaron aumentos de os adenomas hipofisarios fmt(’)n),
de los adenomas del pancreas endocrino (rota) y los de adenomas de s glandulos mamarias (en ambos especies). Se evalud el potencial carcinogénico de palmitato de paliperidona
inyectado por via infromusculor en rafas. Se constotd un aumento estadisficamente significaivo en los adenocarcnomas de los glandulos momrios en los rafas hembras o dosis de
10, 30 y 60 mg/kgy/mes. Las ratos macho mostaron un aumento estadisticomente significfivo de los adenomas y carcinomes de los glandulos mamarios o los dosis de 30y 60 mg/
kg/mes, que equivalen a 1,2y 2,2 veces el nivel de exposicon en humanos o la dosis maxima recomendada de 150 m. Estos fumores pueden estar relacionados con el anfagonismo
prolongngp de la dopamin D2 y con la hiperprolacinemio. Se desconoce lo froscendencia de estos hallozgos tumorales en roedores para el riesgo en seres humanos. 6. DATOS
FARMACEUTICOS. 6.1. Lista de excipientes. Polisorbato 20. Polieflenglicol 4000. Acido cirico monohidrato. Fosfato Giido disodico anhidro. Fosfoto didcido de sodio monohidrato-
do. Hidréxido de sodio (para ajuste del pH). Agua para preparacones inyecabls. 6.2. Incompatibilidades. Este medicomento no debe mezdarse con otros medicomentos. 6.3,
Periodo de validez. 2 ofios. 6.4. Precauciones especiales de conservacion. No consenvar o femperatura superior o 30°C. 6.5. Naturaleza y contenido del envase. Jeringa
precargada (icico-olefina-copolimero) con un tapn de tipo émbolo, fope trasero y un protector para o punta (goma de bromobutilo) con una agujo de seguridad del calibre 22 de

1Y pulgades (0,72 mm x 38,1 mm) y una aguja de sequridad del calibre 23 de 1 pulgada (0,64 mm x 25,4 mm). Tomafios de envse: El envase contiene 1 jeringo precargoda y 2
agujos. Presentaciones y precios. Xeplion 50 my suspension inyectable de liberacion prolongada PVL: 168,18 € PVP: 214,09 €; PYP (IVA): 222,65 €. Xeplion 75 mg suspension
inyectable de iberacin prolongada PVL: 218,62 €; PVP- 269,53 €; PVP (1VA): 260,31 €. Xeplion 100 mg suspension inyectable de iberacion prolongada PVL: 269,10 €; PVP- 320,01
€ PVP (IVA): 332,81 €. Xeplion 150 my suspension inyectable de beraddn prolongada PVL: 403,64 €; PVP: 454,55 € PVP (IVA): 472,73 €.

Condiciones de prescripdon ydispensacién (o receta médico. Aportacian reducido. Con visado de inspeccion para pacientes mayores de 75

aios. 6.6. Precauciones especiales de eliminacidn. La efiminacign del medicomento no ufilzado y de fodos los materiales qug hayan estado E . E
en confacto con ], s realizord de acuerdo con lo normativa local. 7. TITULAR DE LA AUTORIZACION DE COMERCIALIZACION. Janssen-G- u

|ag Intermational W, Tumhoutseweg 30. B-2340 Beerse. Blgco. 8. NUMERO(S) DE AUTORIZACION DE COMERCIALIZACION. 25 mg:

EU/1/11/672/001. 50 m: EU/1/11/672/002. 75 mg: EU/1/11/672/003. 100 mg: EU/1/11/672/004. 150 mg: EU/1/11/672/005.9.

FECHA DE LA PRIMERA AUTORIZACION/RENOVACION DE LA AUTORIZACION. Fecho de lo primera autorizacion: 04 de marzo de E

2011 Fecha de la dtima revolidacion: 16 de dicembre de 2015. 10. FECHA DE LA REVISION DEL TEXTO. 09/2018. La informacidn defo-

[loda de este medicamento est disponible en lo pdgina web de lo Agencio Europea de Medicomentos http//wwaw.ema.europa.ev.



1. NOMBRE DEL MEDICAMENTO. TREVICTA 175 ng suspension inyectable de liberacion prolongad. TREVICTA 263
m%suspensién inyectable de liberacign prolongado. TREVICTA 350 mg suspensicn invectable de liberacign pm\on%udu.
TREVICTA 525 mg suspension inyectable de iberacign prolongad. 2. COMPOSICION CUALITATIVAY CUANTITATIVA.
175 mg suspension inyectable de liberacidn prolongada. [gudu jeringa precargado contiene 273 my de palmitato de
poliperidona equivalentes o 175 mg de poliperidono. 263 my suspension inyectable de liberacion prolongado. Cado
Jeringa precargada confiene 410 mg de palmitato de paliperidona equivalentes a 263 my de paliperidona. 350 mg
suspension inyectable de liberocion prolongada. (oda feringa precargada confien 546 mg de polmitato de paliper-
dona equivalentes a 350 mg de paliperidona. 525 mg suspension inyectable de liberacion gmﬁmgudﬂ. (oda jeringa
Fle(urgadn contiene 819 mg de palmitato de paliperidona equivalentes o 525 my de poliperidono. Para consulior
o lsto completo de excipientes, ver seccign 6.1. 3. FORMA FARMACEUTICA. Suspensicn inyectable de liberacidn
prolongada. La suspension es de color blanco o blongugcino. Lo suspensicn fieng un pH neutro (oproximadamente 7,?.
4. DATOS CLINICOS. 4.1. Indicaciones terapéuicas. TREVICTA, inyecciGn trimesral, estd indicado pora el fratomiento de
mantenimignto de lo esquizafrenia en pacientes adultos linicomente estables con la formulacion nyectable mensual de
polmitato de paliperidona (ver seccon 5.1). 4.2. Posologia y forma de administracidn. Posologi. Los pacientes que
estdn odecuadomente tatados con palmitato de pu\ipem’d%nu inyectoble mensual (preferblements durants cuatro meses
0 mds) y no requieren ajuste de dosis pueden ser combiados u‘%REV\UA, TREVICTA debe ser niciado en susfitucin de
o siguiente dosis programada de palmitato de ?u\ipem'dunu inyectable mensuol Sﬂ dios). Lo dosis de TREVICTA se
debe bosor en lo dosis Erevin de palmitato de poliperidona inyectoble mensual, ufilizando una dosis 3,5 veces mds olta

como s¢ indica en |a tabla siguiente:
Dosis de TREVICTA en pacientes tratados adecuad con palmitato de paliperidona inyectable mensual
Sila Glima dosis de palmitato de paliperidona inyectable TREVICTA se iniciard en la dosis
mensual e:dpe siguiente
S0mg 175mg
15mg 263mg
100 mg 350 mg
150 mg 525my

No se ho estudiado lo dosis de TREVICTA e1uivulente 0 lo dosis de 25 g de palmitato de paliperidona inyectable
mensual. De&gue’s de lo dosis inicial s TREVICTA, este medicamento s¢ adinistard mediante inyeccign intiamusculor
una ez cado 3 meses (=+ 2 semanas, ver fambién la seccdn Dosis omitids). Sies necesario, s¢ puede ajustor o dosis de
TREVICTA cada 3 meses en incementas dentro del intervalo de 175 o 525 mg en funcidn de la folerabildad del paciente
/o de o eficacio. Debido a lo accion prolongada de TREVICTA, lo espuesto del paciente o ajuste de la dosis puede no
ser eidente hasta que han transcurrido varios meses (ver seccign 5.2). Si el paciente sigue presentando sinfomes, se
Je tratord conforme o lo prdcico linic. Combo desde os medlcamentos anfipsicdticos. TREVICTA se debe usar solo
después de que el paciente haya sido tatado adecuadamente con la formulacion inyectable mensual de palmitato de
poliperidona reiem’g\ememe duronte cuahto meses o mes. (ombio desde TREVICTA a ofros medicamentos anfipsicficos.
Sise suspendpe |o odministracion de TREVICTA, se dsben tener en cwenta sus coracteristcas de liberacidn prolongada.
(ambio desde TREVICTA a palmitato de paliperidona inyectable mensual. Pora combiar desde TREVICTA a polmitato de
poliperidona inyectoble mensual, este se adminishard en el momento en que e deba administor lo dosi siguiente de
TREVICTA, dividiendo lo dosis por 3,5 segin se indica en lo tablo siguiente. No es necesaria la dosis de inicio segdn se
describe en lo ficha técnica de palmitato de palieridono inyectoble mensual. £l palmitato de paliperidona inyectable
mensualse sequirG administrondo na vez ol mes tal como se describe en su ficha téenico.

Dosis de palmitato de paliperidona inyectable mensual en los pacientes que cambian desde TREVICTA
Sila dltima dosis de TREVICTA es de Iniciar palmitato de paliperidona inyectable mensual
'3 meses después en la dosis siguiente
175 mg 50mg
263 mg 75mg
350mg 100 mg
525 mg 150 mg

recen molestias en el lugar de inyeccidn, se considerard el comio del glite ol deltoides (y viceversa) en sucesivas inyec-
ciones (ver seccin 4.8). TREVICTA se debe administror usando Gnicomente los agujas de pared fino que se facilitan en
envose de TREVICTA. Para la administracidn de TREVICTA no se uiizardn los aguos que se faciitan en el envase de la
inyeccign mensual de palmitato de paliperidona ni otes agujos comercialment dlispom'b\es (ver Informacidn resemvada
para médicos 0 profesionales :am'farm:g. Se inspecconard visualmente el contenido de lo jeringa precargada pora des-
cartor lo presencia de cuerpos extrafios o decoloracion antes de lo administracion. s importante agtar enérgicamente lo
Lermgn «on la punta hacia ariba J | mufieca relojoda durante ol menos 15 segundos para garanizor una suspension
jomogénea. TREVICTA dsbe ser administrado dentro de o 5 minutos siguientes o la agitacion. Si transcurren mds de 5
minutos antes de la inyecdn, agitar ofra vez enérgicomente duronte ol menos 15 segundos para resuspender el medico-
mento (ver Informacion !eservaga parg médicos 0 mfesionule?. Admnistracion en'el deffodes. £l tomasio especficado
de lo aguja pora administacion de TREVICTA en ef misculo deftides estd determinado por el peso del pacinte. © En
pocientes de peso >90 kg, se debe ufilzar o aguja de pored fina de 22 6 1% (0,72 mm x 38,1 mm). * En pacientes
de peso <98k ), se debe utilizor lo oguia de pared fino de 226 1 (0,72 mm x 25,4 mm). Se debe adminishor en el
centro del mu’mﬂo deltides. Los inyecciones deltodeas se deben altemar ente los dos misculos deltoides, Adminisho-
idn ¢n el gliteo. Para  adminitracitn de TREVICTA en el msculo glitea, se utiizard lo ogujo de pored fino de 22 6
1% (0,72 rom x 38,1 mm), in fener en cuenta el peso corporal Lo odministracidn se dsbe hacer en l cuadrante superior
extermo del misculo glteo. Los inyecciones en el ?\u'reo e deben alemor ene los dos masculos gléteos. Adminstacion
incomplef. Pora eviar o adminitracdn incompleta de TREVICTA, se debe agitor enérgicamente la jeinga precorgada
durante ol mepos 15 segundos en los 5 minutos que preceden a la adminishacidn para asegurar una suspensin homo-
géneo sver Informacian reservada para médicos o profesionales sanitarios). Sin embargo, i la dosis inyectada ho sido
incomplet, lo doss restants de la eringo no se debe reinyector y no se debe administrar ofra dosis dada'lo dificulad de
alewlor o proporcidn de la dosis que se administd realmente. Se viglord eshechamente ol pacinte y se controlard li-
nicamente de Eormn apropiado hosta la siguiente inyeccion Trimesncﬂ programada de TREVICTA. 4.3. Contraindicacio-
nes. Hipersensibilidad ol prindpio octivo, a risperidona o a alguno de los excpientes incuidos en o seccidn 6.1. 4.4,
Advertencias y precauciones especiales de empleo. Uso en estodos psicdticos groves o de agitacidn aguda. No s debe
flzar TREVICTA pora controlar estados psicdfcos grves o de agitacion aguda en los que s necesario un control inme-
diato de los sintomas. Inenvalo Q. Se debe fener precaucign ol prescbir paliperidona o pacientes con enfermedad cr-
diovescular conocida o con antecedentes fomilires de prolongacidn del QT y cuando se usa a la vez que ofros medico-
menfos que se espera que prolonguen el inferalo Q1. Sim?wme neuroléptico maligno. Se han nofficado cosos de
Sindrome Neuroléptico Moligno (SNM) con paliperidona, que se corocteriza por hipertermio,riidez muscula, nestobili-
dod auténoma, alferacidn de lo consciencia yerevuubn de lo aeatinfosfoquinaso sérica. Otros snfomas dlinicos induyen
minﬂlahinumu (1abdomioiss)y follo renal agudo. Si un pocients presento s'\%o& o snfomos indicafivos de SN, e sus-
penderd la poliperidona. Se fendid en centa lo accidn prolongada de TREVICTA. Discinesia tordia/sfnfoms extropirami-
dales. Los medicomentos con propiedades antogonistas del eceptor de la dopamina s han asociado con o induccin de
discinesia tord, que se coracterizo J:or movimigntos rtmicos involunfarios, predominantemente de lo Ien%uu ylodsla
.S urureten signos y sinfomas de discinesia fordi, se debe considerar la posibilidad de suspender lo adminisfrocion
de todos los antipsicdtios, incuido lo paliperdono. Se tendd en cuenta la accign prolongada oe TREVICTA. Se requiere
precaucidn en pacintes que recben fonto psicoesfimulantes (p.ef, mefitenidato) como paliperidono de forma concomi-
fante, ya que pueden aparecer sinfomas extrapiramidales ol ajustar uno o ombos medicomentos. Se recomiendo lo rfi-
fada gradual tfel Hatamiento estimulante (ver seccdn 4.5). Leucopenia, neutropenia y agranulocitoss. S¢ han noffcado
acontecimientos de leucopenio, neutropenia y agranuloctoss en relaidn con poliperidona. Los pacientes con anfeceden-
tes de recuento de globulos blancos bajo clinicomente relevante o de leucopenia/neutropenia ‘mguddu por medicamentos
s¢ deben someter o vigilancia estrecha durante los primeros meses de frafamiento y s considerard lo suspension de
TREVICTA ante el primer signo de leucopenia clinicomente relevante sin que intervengan ofrs factores cousantes. A los
Huciemes con neutropenia clinicomente relevante se les monitorizard eshechamente o fin de detector lo aparicidn de
iebre u otros snfomas o signas de infeccidn y, i se presentan estos sintomas, se administrard un tfamiento rdpido. A
|os pacientes con neutropenia grave (recuento fotl de neutrdfilos <1 x 10/1)se les rfirard la adminishacidn e TRE-
VICTAY se ls hard un sequimiento de los iveles de l6bulos blancos hasto su recuperacian, S tendrd en cuenta lo accion
prolongado de TREVICTA. Reacciones de hipersensiblidad. Se pueden produr reacciones de hipersensibilidad incluso en
pacientes que previamente hon tolerado risperidona orel o paliperdono oral g\/ev seccign 4.8). Hiperglucemia y diahetes
melitus. Se han nofifcado hiperglucemio, diabetes mellitus y exacerbacitn de una diabetes preexistente, induso coma
diabéfico y cetoacidosis con el so de paliperidona. Se recomiendo una vigilandi dinico odecuoda, conforme alo préct-
a anfipsicdtica hobitual. En los pocientes tratados con TREVICTA se vigilard la aporicion de sintomas de hiperglucemia
(como polidipsia, pliuria, poifagiay astenia) y los pacientes con diabefes melltus deben ser monitorizodos regulormen-

tica en el estado estacionario del valproato. No se han llevado a cabo estudios de nteraccidn entre TREVICTA y el lto, sin
embargo, 1o es probable que s produzcan una interaccidn formococinéfca, Posibilidad de que ofros medicamentos
afecten a TREVICTA. Los estudios in vitro indican que los enzimas CYP2D4 y CYP3A4 pueden tener una infenvencion mini-
ma en ¢l metobalismo de o paliperidon, pero no hay indicios in vitr niin vivo de que esos isoenzimas desempefien un
papel importante en el meml!;o\ismo de pnﬁpen’donn Lo odministracion conjunto de poliperidona oral con parorefing, un
potente inhibidor de fo (Y208, no fuvo un efecto linicamente signifcaivo sobre la farmacocinétca de paliperidon. Lo
administracidn conjunta de paliperidona oral de iberacion prolongada una vez al dia con carbamazepina 200 my dos
veces al dia produjo una reduccion de aprosimadamente un 37% 59 Ios vlores medios de C _ y AUC en estodo esfoio-
oo de palipridona. Fsta disminucian e debe, en gron parte, o un oumento del 35% de o Jepumlidn renal de poli-
peridona, probablemente como consecuencia de a induccin de lo gp-P renal por corbamozepina. Una disminucign me-
nor de lo contidd de princpio acivo excetado inalterado en la orino sugiere que hubo un efecto minimo sabe el
metabolismo de CYP o lo biodisponibilidad de paliperidona durante lo administiacidn concomitante de corbamazepin.
(on doss mas altos de corbomazepina podian aporecer disminuciones mayores de las concentraciones plosmicos de
?uligeﬂdonu. Alinicar el tafamiento con corbamazepina se debe revisor, y aumentar i es necesorio, Lo doss de TREVIC-
1. Por ¢l ontrario, o suspender el uso de corbamazepina ¢ debe volver o evaluar lo dosis de TREVICTA y reducirse en
(050 necesario. Se fendid en cuenta lo accin prolongada de TREVICTA. Lo administracidn concomitants de una dosis
tnico ool de pnliferidenn en forma de comprimidos n?e Iercitn proongada de 12 mg con comprimidos de bercitn
prolongada de valproato s6dico (dos comprimidos de 500 mg una vzl de produjo un incremento de aprosimadamen-
teel 5%% enlos vlores de C_, y AUC de polperidono, proboblemene debido of qumento de o bsorcdn orl. Dodo que
1o e han obsenvado efecto sobe e acoramiento sisémico, noes previsible una intracddn cinicamente reevonte ente
los comprimidos de liberacidn prolongada de valproato sddico y la inyecddn intramusculor de TREVICTA. No se ha esfu-
diado esta inferaccon con TREVICTA. Uso concomitante de TREVICTA con risperidona o paliperidona oral. Debido a que
paliperidona es el principal metabolito acivo de isperidona, se debe tener precaucion cuando TREVICTA sea administrado
[ Hu)rmu conjunta con risperidona o con paliperidona oral durante perfodos prolongados de fiempo. Los datos de sequri-
dad relocionados con el uso concomitante de TREVICTA con ofros onfpsicdfcos son limitados. Uso concomitante de ?RE»
VICTA psicoesfimulantes. £l uso concomitants de psicoestimulantes (p. &, mefilfenidato) y pofiperidona pueds provocor
sinfomas exfrapiramidales conduciendo o combios en uno o en ambos Hafamientos (ver seccion 4.4). 4.6. Fertlidad,
embarazo y lactancia. Emborozo. No existen datos sufcientes sobre lo utiizacidn de paliperidona en mujeres embara-
2odas. £l palmitto de paliperidona en inyeccign intiamuscular y o paliperidona en administacian oral no mostroron
efoctos feratdgenos en e&mé’io& realizados en animales, pero s¢ obsenvoron ot fipos de foxicidad pora la reproduccidn
(ver seccion 5.3). Los neanatos sxpuestos a paliperidona durante el terce timesire del embarazo fienen riesgo de sufi
reaccones adversas después del paro, entre elos sintomas extrapiramidales /o de abstinencio de nfensidod y duraddn
variables. S han descrto cosos de agitacidn, hipertonia, hipotonic, temblor, somnalendi, dificulad respiratria o tas-
tomos de alimentacion. En consecuencia, s recomienda una vigilancia estrecha del recién nacido. Debido a que se ha
detectdo olpeidona en el plosmo hosfo 18 meses después de odministor una dosisdnic de TREVICTA, s endid en
wentalo accion prolongoda dpeTREV\(TA, porque lo exposicion materma o TREVICTA antes y durante e embarozo podria
provocar reacciones adversas en los recién nacidos. Lactancia. Lo palperidona s excreta por la leche matemo en fol
medida que s probable que se produzcon efectos en el lactonte i e administra en dosis ferapéuticas o mujeres actantes.
Debido o que se ha detectado paliperidona en el plosma hasto 18 meses después de odministar una doss dnico de
TREVICTA, s¢ fendrd en cuenta la accon prolongada de TREVICTA, porgue los lactantes podrian estor en riesgo inclso si
|a administracion de TREVICTA es muy anterior  lo loctanci. TREVICTA no se debe uflzar durante a loctancia. Fertilidad
No s¢ observoron efectos relevantes en esfudios no dinicos. 4.7. Efectos sobre la capacidad para conducir y utilizar
méaquinas. La influenci de poliperidona sobre lo capacidad poro conducir y utiizor maguinas es pequefio o moderada
debido o sus posibles efectos sobre el sistema nenvioso y o vsion, como sedacidn, somnjen(iu, sincape 0 vision borroso
(ver seccion 4.8). Por tanto, se debe aconsejor a los pacientes que no conduzan ni uflcen maquins hosto conocer su
sensibilidod individual o TREVICTA. 4.8. Reacciones udvenusv’ilexumen del erfil de sequridod. os reacciones adversas
ol medicomento observadas con mayor frecuencia nofifcadas en 5% de los pacentes en dos ensoyos linicos contro-
lados o doble ciego de TREVICTA, fueron oumento de peso, infeccidn de las vios respiratorias altas, ansiedad, cefoleo,
insomnio y reaccon en el lugar de inyecddn. Tabla de reacciones adversas. A continuacidn s recogen fodas los RAN
noffcadas con palperidona en funcion de lo frecuencia estimada en los ensayos diicos realizados con polmitato de
paliperidona. Se aplican los siguienes téminos  fiecvencos: muy frecuentes (>1/10), frecuentes (>1/100 o
<1/10), poco fecuentes (=1/1.000 o <1/100), raras (>1/10.000 a <1/1.000), muy raras (<1/10.000) y
frecuencia no conocida (no s¢ puede esimor a porti de los dotos disponibes).
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dotos. Formo de administracion, TREVICTA estd idicado paro adminishacion intamusclr dnicamente, Vo e debe of- pregﬂUtmrLu\_me\nul\upq!pelldqnutony;rosm%;gmentosdqu‘edlsfr‘mnuyewl um?mléon_vp\wo‘(’pme‘emq\o,fengr pobiciones
ministrar por ninguna ofro vio. Codo inyeccion se adminisford solo porun profesionol sanitorio, que administrrd lo dosis Imunuso‘ u{;m %”UFES’ i eplTSWDSJH(é( KOS‘-O i ,Immn‘o}rge qum’ et'c.)hgu mmlsnamnl‘wagn)mmlmme £ [Trostomos hiperension [ hipotensidn, hipoten- ombasis venoss,  |embolia pulmo-
completo en una sola inyeccidn. Se deEe inyectar lenta y profundamente en el misculo deltides o en ¢ gliteo. i apa- rﬁdm;”m‘ 05 08 berocon pm‘]"gl” € poIpenuond en e esfado ssaconario m%unn 16201 00) CONCOMPIE—— e sion ortosttica ~|rubor 0r,isquemia

[iberacion prolongada de valprooto sidico (de 500 mg a 2.000 mg una vez ol dic) no afectd a lo farmacociné-




Trastornos tos, congestion [ disnea, congesfion ~ [sindrome de apnea [ hip
respiratorios, nosol respirotoria, sbilun- | del suefio, congestion |nevmonia por
tordcicos y cias, dolorforingola- |pulmonar, estefores - |ospiracidn,
iostin Tingeo, epistos distonia
Trastornos dolor abdominal, | molesfios abdomina- |pancreatifs, edema  {obstruccidn
gastrointes- vémits, nduseas, {les, goshoenteits, Engunl,in(onﬁnendﬂ infestinal, fleo
finales estefimiento,  (disfagio, sequedad  |feca, feccloma,
diarea, dispepsia, {de boco, loulendia |quelts
odontalgio
Trastornos niveles levodos de |niveles elevados iderido
hepatobiliares tansominasas | de gommo-glufa-
milfronsterasa y de
enzimas hepdicas
Trastornos de la urticara, prurto,  |erupcion formacold- | angioedem,
piel y del tejido erupcion cutdnea, |gico, hiperqueratosis, |frastoros de la
subcutdneo alopecio, eccema, ~ |cospo pigmentacion,
sequedad de lo piel, dermatits
eritema, acé seboreico
Trastornos dolor osteomuscu- |volores elevados de ~|rabdomitlisi, alferaciones
osteomusculares lor, dolor lumbo- | ceatinfosfoquinasa — [hinchozdn delas | posturales
y del tejido dorsal, orfrlgio [en sunFle, espasmos |ariculaciones
conjuntivo musculores, rigidez
ariculor, deh'\ﬁ'dnd
muscular, dolor
enicl
Trastornos inconinencia retencion urinaria
renales y urinaro, polaguiuria,
urinarios disuia
Embarazo, sindrome de
puerperio y abstinencia
enfermedadss neonatal (ver
perinatales seccifn 4.6)
Trastornos amenore, disuncion eréctl, [hinchazdn o molestor |prapismo
del aparato galactorrea tiostomos de mamario, qumento
prod loeyoculocidn,  |del fomaio de
la mama tastomos menstruo- |los mamos, flujo
les:, ginecomasfio,  |vaginal
distuncion sexual,
dolor mamario
Trastornos fiebre, stenia, ~{edemo foca, hipotermia, esco- | descenso de lo
generales y fatigo, reacciones | edema?, aumento Inﬁ\’os,polidipxin, temperatura
alteraciones enellugorde  |delotemperotura  |sindrome de obsti- |corporal, necro-
en el lugar de inyecdon corporal, aferociones |nencio de frmacos/sis en el lugor
administracion deru maicho, dolor |drogas, abscesosen | de inyeccion, dl-
tordcico, molestios ~ |el lugar de inyeccion, |ceros en el fugor
n el pecho, molestor |celuliis en el lugar de de inyeccidn
general, infuractn inyeccion, quistes en
el lugor de inyecddn,
hematomas en el
lugor de inyecdtn
Lesiones idos
traumaticas,
infoxicaciones y
complicaciones
de procedimien-
tos terapéuticos

* Lo frecuenda de estas reacciones adversas se clasifca como “o conocida” porque no se obsenvaron n los ensayos clinicos con
pulmitato de paliperidono. Proceden de nofificaciones espontdneas poscomercializacdn y o fecuencio no s puede deferminar,
0 proceden de datos de ensoyos dinicos con rsperidono (cvalguier formulacdn) o con poliperdona oraly/o de informes

iolzacion. *Ver el aportodo ‘Hiperprolactnemia’ a confinuacidn. Ver el apartado ‘Sntoms exrapiramidales’ o
confinuacien. *En ensayos contrldos con placebo, se noifcd diabetes melltus en un 0,32% de los pacientes fofados con
palmitato de paliperidona inyectable mensual comparado con un 0,39% del grupo placebo. En general, o incdencia en todos
los ensayos dinicos fue de un 0,85% en fodos los pacentes fratados con polmitato de poliperidona inyectoble mensual. *
Insomnio incluye: Insomnio inicial ¢ insomnio medio; Convulsiones incluye: convulsiones del gran mal; Edema incluye:
edema generaizado, edema periféico, edema con fovea; Trastornos menstruales incluye: refrsos de lo menstruacion,
menshuacion egulor, oligomenorea.

Reacciones adversas obsenvadas con los formulaciones de isperidona. Poliperidona es el metabalit activo de l risper-
dong, de modo que os perfiles de reacciones adversas de estos susfoncias gnduidus los formulaciones orales ¢ inyecta-
bles) son relevantes entre s Descripcidn de algunos reacciones odversas. Reaccin anaflictica. Durante lo experiencia
poscomercilizoci, en raras ocasiones se han nofficado casos de una reaccien anafidctica después de o inyeccion de
polmitato de poliperidona mensual en pacientes que previoments han tolerado risperidona oral o paliperidona oral (ver
secctn 4.4). Reacciones en el lugor de lo inyeccion. Epn los ensayos clinicos de TREVICTA, el 5,3% de ﬂs pacientes nofi-
ficoron reaccones adversas en ¢l %ugur de inyeccidn. Ninguno de estos acontecimientos fue grave o mofiva la susEensién
deltromiento. Segin lo lasifcacion realizada por lo investigadores, shtomas como induracian, ubefocddn e hincha-
200 o s presentaron o fueron leves en >95% de los evaluaciones. £l dolor en el lugar de inyecddn valorado por el
paciente en una escola analdgica visual e escaso, y su intensidod disminuia con el tiempo. Sintomas exfrapiramidales
(SEP). En los ensayos clinicos de TREVICTA se noﬁﬁmmn acatisa, discinesio, distonia, porkinonismo y temblor en el
3,9%, 0,8%, 0,9%, 3,6% y 1,4% de los pacientes, respectivamente. Los sntomos extrapiramidales (S[P‘ incluyeron los
siguientes términos: prkinsonismo (frastoro extrapiramidal, sintomas extrapiramidales, fendmeno on-off, enfermedod
de Parkinson, ciss porkinoniano, hipersecrecian salival,rgidez osteomuscular, parkinsonismo, babeo, rigidez en rueda
dentado, brodicinesi, hipocinesio, facies en mscaro, firantez musculor, ainesio,rigidez nucal,rigidez musculor, morcha
parkinsoniono, eflejo globelar lferado y temblor porkinoniano en reposa), acafisia (ncluye acofisia, inquietud, hiper-
(nesio y sindrome Ae ?us piemas inquietas), discinesio (induye discinesia, corea rastoros del movimiento, espasmos
musculares, coreatetosis, otetosis y mioclona), distonio (incluye distonia, espasmo cenvical, emprostdtonos, ciss oculg-
giras, distonio bucomandibular, risa sardanico, tetonia, hipertonia, torfcols, contracciones musculares involuntorias,
controcturo musculor, blefaroespasmo, oculogiracidn, parlisis lingual, espasmo facal, loingoespasmo, mistonig opis-
tétonos, espasmo bucofaringeo, pleurotGtonas, espasmo lingual y m’smusfy temblor. Aumento de peso. En el estudio a
lorgo plozo de efiroda aleatorizada, se noffcaron qumentos anormales de 7% de peso corporal desde el momento
inical hasta el momento final el estudio, analizados o doble ciego, en el 10% de los pacientes del grupo de TREVICTA

el 1% de los pacientes del grupo de plocebo. A la invers, se notificaron reducciones anomales del peso corporal
{27%) desde e’]momemo \'niciul%n&m ¢l momento final en un estudio doble cego controlado con placebo, en el 1% de
los pacientes del grupo de TREVICTA y el 8% de los pacientes del grupo de placebo. Los voriaciones meios del peso
corporal desde el momento inicial hasta el momento Enul en un estudio doble ciego controlado con placebo, fueron de
+094 kg -1,28 kg en los grupos de TREVICTA y placebo, respectivomente. Hiperprolatingmiz. Durante l fuse de
doble cego del estudio o largo plozo de refiada oleatorizado, se observaron niveles de prolacting por encimo del infer-
valo de referencio s>13,13 ng/ml en los varones y >26,72 ng/ml en los muieresz en un porcentaje mds elevado de
varones y mujeres del grupo de TREVICTA que del grupo placebo (9% fente o 3% y 5% frente 0 1%, respectivamente).
Fn el grupo de TREVICTA, lo voriacién media ene el momento inicily e finalen un estudio doble ciedqo confrolodo con
placebo ﬁe de +2,90 ng/ml pora los varones (fvente a -10,26 ng/ml en el grupo plutebo{y de -+7,48 ng/ml para los
mujeres (frente o -32,93 ng/ml en el grupo plocebo). Uno mujer (2,4%) deﬂ grupo de TREVICTA tuvo una reaccign ad-
versa de omenarrea, mientras que no se obsevaron reacciones adversos Fotencinlmeme relacionadas con lo prlacting en
ninguno mujerdel grupo plocebo. No hubo reacciones adversas potencialmente relacionadas con o prolacfing en ninguno
de KT]os grupos de varones. Efecto de duase. Con el uso de anfipsidficos pueden aparecer prolongacidn del intenvelo QI
aritmios venfrculares gibnludén ventriculor, taquicordia ventriculor), mugrte sibita inexplicad, paro cardfoco y Torsades
de pointes. Se han nofficado casos de tromboembolismo venoso, entre ellos de embolia pulmonar y de frombosis venosa
profunda, con el uso de medicamentos anfipsicSfcos (fecuencia no conocida). Notifcacit de sospechas de reacciones
adversgs, Es importante noﬂﬁrursospe(husge reacciones adversas ol medicomento fros su autorizacin. Ello permite una
supenvisin confinuada de la relocidn benefico/riesgo del medicamento. Se nvitaa los profesionales sanitoios o otificar
Jas sospechas de reacciones adversas o frovés del Sistema Epaol de Farmacovigilancio de Medicomentos de Uso Humo-
1n0: it/ nofficaram.gs. 4.9, Sobredosis. Sintomas, En general los sgnos y sintomas previstos son los resulian-
tesde ﬁ] xageracion de os efectos formacoldgicos conocidos de palperidona, es decir, somnolenca y sedocin, foguicar-
dia e hipatensidn, prolongacidn del QT y sinfomas exrapiramidales. Se han descrito Torsades de paintes y fiblacign
uemmuﬁ]l &0 un pocente expussto a sobredosis de paliperidona oral. En coso de sobredosis aguda se dele tener en
cwenta la posiblidod de que estén implicados varios farmacos. Tramiento. Al evaluor los medidos ferapéuicas e re-
cuperacion, se fendrdn en cuenta o naturalezo de liberacion prolongada del medicomento, asf como la prolongoda vida
media de paliperidona. No hay ningdn antidoto espectfico para poliperidona. Se uflzartin medidas de apoyo generales.
Hay que estuﬁle(er mantener una via respiratorio despejodo y garantizar que lo oxigenaddn y la venfilacién seon
adecuads. convorcmdiovnscu\ur debe empezor inmediatamente ¢ induir un control elecrocardiogyéfico onfinuo para
controlar posibles arritmias. Lo ipotension y el facaso ciculatorio s¢ deben fratar con los medidus odecuadas, como
administracign de iguidos por vio intravenosa y/o de simpaticomimeéticos. En caso de sintomas exropiramidales graves,
¢ debe odministrar medicacidn anfcolinérgica. Se debe mantener una supenvisidn y un control esfictos y continuos

hasta ?ue ¢l padente se recupere. 5. PROPIEDADES FARMACOLOGICAS. 5.1. ProEiedudes formacodindmicas.
Grupo formacoterapéutico: Psicoléptcos, ofros firmacos antipsicicos, cadigo ATC: NOSAXI3. TREVICTA contiene una
mezcl racémica de paliperidono (+) y (). Mecanismo de acdtn. Paliperidona es un agente blogueante selectivo de los
¢fectos de los monoaminas cuyas propiedades formacoldgicas son diferentes de las de los neurolépticos Hadicionales.
Poliperidona se une estrechamente a los receptores serotoningrgicos 5-HT2 y dopominégicos D-2. Asimismo, poliperido-
110 bloguea los receptores alfo ladrenérgicosy, en menor med‘\gu, los receptores histaminérgicos -1y los rere\mres alfa
2 advenérgicos. Lo actividad furmum\u’gim e los enanfidmeros (+) y (-) de paliperidona es similar desde el punto de
vista cualitfivo y cuanfitaivo. Paliperidona no se une o lo receptores colinérgicos. Aungue se frta de un pofente anfa-
qonista de 02, mofivo por el que se cree que alivia los snfomas de la esquizofeio, produce menos cotlepsia y menos
reducidn de los funciones motoras que los neurol8pfcos tradicionales. Lo preponderancia del umugom’smo cential delo
serofoning puede disminuit la tendencia de paliperidona o produci fectos secundarios extrapiramidoles. Eicacio dinica.
La eficacia de TREVICTA para el ratamiento de manfenimiento de lo esquizofienio en pacientes que hon sido frafados
adscuadomente durante ol menos 4 meses con lo formulacion inyectable mensual de polmitato de palipeidona y los
ilimos dos dosis de lo misma concentracion se evalud en un esrurﬁo alargo plazo de refirado aleatorizado, doble deEo
y controlodo con placebo y en un estudio de no inferioridod a lorgo plozo, doble ciego y controlado con firmoco activo. En
ambos studios, el citerio de valoracion princpal era o recafdo. £n el estudio a lorgo plozo de refirada oleatorizoda, 506
pacientes adultos que cumplion los citerios DSM-IV de esquizofienia se incorporaron en la s abierto de transicdn y
recibieron dosis flexibles de polmitato de paliperidona inyectable mensual administrodas en el mésculo deltoides o gliteo
(50-150 mg) durante 17 semanas ([os ajustes de dosisfueron en los semanas 5 y 9). Un fofal e 379 pacientes rcibie-
fon una dosis Gnica de TREVICTA en ¢l mdsculo deloides o glteo durante la fose de estabilizacdn abierta (o dosis era
3,5 veces la dlfimo dosis de palmitato de poliperidona mensquR. Los pacientes que se consideraban dlinicoments estabi-
lizodos ol final de 1o fose de estabilzacidn de 12 semanos se oleatorizaron en m?owio’n 1:1 para ecibir TREVICTA o un
plocebo en uno fase doble ciego de duracion variable (la dosis de TREVICTA fue lo misma que la {lfima doss recbida
durante l fase de estabilizacon; esta dosis se mantuvo fja durante foda lo fase de doble ciego). En este periodo, 305
Euciemes sinfomficomene stables fueron aleatorizados pora confinuar el rotomiento con TREVICTA ﬁn: 160)0 é]\nce—
0 (=145 hasta que se produjese o recaido, lo refrado prematura o el finol delestudic. Lo vriable princpol de fi-
caci fue el fiempo hasta lo primera recoido. Se puso fin of estucio de acuerdo a un andlisi intermedio preestablecido
[levado a cabo cuando 283 pacientes habian sido oleatorizodos y se habian observado 42 casos de recaido. Teniendo en
cuenta el andlisis fnol (N=305), 42 pacientes (29,0%) en el grupo de placsbo y 14 pacientes (8,8%) en el grupo de
TREVICTA habion excferimemudo un acontecimiento de recaida durante o fose de doble ciego. La razon de ries%os hozard
rofio) fue 3,81 (1C del 959%: 2,08; 6,99) lo que indica una disminucion del 74% del riesgo de recaida con TREVICTA en
comparacion con placebo. En la iguro 1 s representa la grdfico de Kaplan Meier del iempo hasta o recoida pora coda
grupo de frotomiento. Se obsend uno diferenc signfcafiva (p<0,800]? entre los dos Eru 05 de tratomiento en el
tiem?o hasta lorecaida o fovor de TREVICTA. E iempo hasta |a recaida en el grupo de place! ormediunu 0395 dios) e
signiicativomente mds corto %;le en el grupo de TREVICTA (no fue posible colcular la mediona debido ol bajo porcentaie
de pacientes con recoida [8,8%)).
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Figura 1: Grdfico de Kaplan-Meier del fiempo hasta o recaida — Andlisis finol

En el estudio de no inferoridud, 1.429 Buriemes con enfermedod oguda (puntuacidn PANSS fotal medio en ¢l momento
inicial- 85,7) que complian los riterios DSM-1V de esquizofrenia s¢ ncorporaron o l fuse abiertay recbieron fratomiento
con palmitato de paliperidona inyectable mensual durante 17 semanas. Se permitia ajustar la dosis (esto es, 50 mg, 75
mg, 100 mg o 150 mg) después de 5 semanasy 9 inyecciones y e lugar de inyecddn podia ser el deltides o el gliteo.
De los pacientes que cumplian los citeros de oleatorizacidn en las semanas 14y 17, 1.016 fueron olegtorizados en
proporcidn 1:1 pora sequir recbiendo una vez ol mes Lo inyeccidn de polmitato de paliperidona mensual o bien cambior
o TREVICTA, muliplicando por 3,5 la dosis de los semanas 9 y 13 de palmitato de poliperidono inectable mensul,
durante un periodo de 48 semanas. Los pacientes reciieron TREVICTA una vez cada 3 mesesy una merﬁmdbn inyectable
placebo durante los meses restontes pora mantener el ciego. En este estudio, el rterio Xe valoracion de lo eficacia
pincipal era el porcentaje de pacientes sin ecaida o finol de o fase doble ciego de 48 semanas, bosado en lo esfimacidn
de Kaplan-Meier de s 48 semanas (TREVICTA: 91,2%, polmitato de paliperidona inyectable mensual: 90,0%). No fue
posible calculor la mediana de fiempo hasta l recaida en ninguno de f(]!S glrupas, dado el escoso porcentaje de pacientes
con recaidas. Lo dferencia (1C 95%) entre los grupos de tatamiento fue del 1,2% (-2,7%, 5,1 %g, lo que sofisfae el cri-
terio de no inerioridod basado en un margen de -10%. Por tanto, el grupo de Hratamiento con TREVICTA fue no inferior ol
ﬂrupo Hatado con palmitato de paliperidona inyectable mensual. Los mejorios funcionales, determinadas segin lo Escala

e Funcionamiento Personal y Social (PSP, que se observoron durante o fuse de estabilizacian abierta se manfuvieron
durante o fose de doble ciego en ambos de tratamiento.
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Figura 2: Grdfico de Kaplan-Meier del fiempo hasta o reccida comparando TREVICTA y palmitato de poliperidona
inyectable mensuol

Los esultados de eficaci eran consistentes entre los subgrupos de poblacidn (sexo, edod y grupo étnico) en ambos esfu-
dios. Poblacidn pediciico. La Agencia Europea de Medicamentos ha eximido al fifulor e [o n%ligudén de presentar los
resultodos de fos ensoyos reolizados con TREVICTA en los diferentes grupos de lo poblacicn pediatica en esquizofenio.
Ver seccion 4.2 pora consultr lo nformacidn sobre el uso en poblacian peictrica. 5.2, Propiedades farmacocinéficas.
Absorcidn y distibucidn. Debido o su hidrosolubilidad extremadamente bajg, la formulacion timestral de palmitato de
Eu\ipeﬂdnnn e disuelve lentamente después de lo inyeccidn intramuscular antes de hidrolzarse a ém\ipevidonﬂ y absor-

erse 0 o ciculacion sistémico. Lo liberacion del princpio acfivo comienza ya a porti del dia 1y dura hasta 18 meses.
Los datos presentados en este apartado se basan en un andliss de famacocinefica poh\utinnu‘ Después de una sola
dosisinfromusculor de TREVICTA, las concentraciones plosmticas de paliperidona qumentan gradualmente hasto olcan-
20r concentroiones plosmticas maxims en na mediona de T Se 30-33 dias. Tras lo inyeccion intramuscular de
TREVICTA en dosis de 175-525 mg en el misculo defoides s observo, en promedio, uno € Jel 11-12% mds elevada
aue la que se obtiens fros la inyeccidn en ¢l mdsculo gliteo. EI pefil de iberacion Y Io paufa de administradcn de TRE-

|CTA dan lugar o concentraciones ferapéuticas sostenidas. Lo exposicion fotl a paliperidona despugs de lo adminis-
cidn de TREVICTA e proporcional a o dosis en un intervlo de dosifcacidn de 175-525 mg y aproximadomente propor-
cional  lo dosis en cuanto o valores de C .. Lo relacdn meia pco-voll-en el estodo estacionario paro una dosis de
TREVICTA s de 1,6 después d lo adminishcion en el glteo y d 1,7 después de o adminishocidn en el miscul del-
toides. Lo paliperidona racémico se une en un 74% o los proteinas plasmdficas. Tras lo odminitracion ds TREVICTA, los
enantiomeros (+) y () de lo paliperidona s¢ inferconvierten, alconzando un cociente entre el AUC (+) S—) de apro-
yimadomente 1,7-1,8. Biotransformacitn y eliminacién. £n un estudio realizado con “C-paliperidona om‘{ e liberacion
inmediata, una semano despugs de lo admiistrocion de una dosis ol dnica de 1 mg de ™C-paliperidona de liberacign
inmediata, ¢l 59% de la dosis fue excretada inalterada con lu oring, indicondo que lo poliperidona no se metaboliza
masivamente en el higado. Se recuper aproximadamente el 80% de lo adioctividad odmiistrada en lo oring y ¢l 11%
n los heces. Se hon idenfificado cuatro vias metablicas in vivo, ninguna de las cuales representd mds del lg“/n delo
dosis: desalguilacion, hidroxiacion, deshidrogenacian y escision de benzisowazol. Aungue en estudios invito s¢ efclaron
quelas enzimos CYP206 y CYP3A4 pusden interveni en el metabolismo de lo paliperidona, no hoy datos in vivo de que
gstos isoenzimas desemperien un papel sgnificafivo en el metabolismo de lo paliperidono. En los andlisis de famacodi-
néfica de lo poblacidn no se obsenvo m'nlqunu diferenda apreciable del acloramiento aparente de poliperidona fros lo
admiistracin de paliperidona oralentre los metabolizadores rapidos y lentos de los sustotos de lo CYP2D6. En estudios
in vito realizados con microsomas hepicos humanos se demastid que lo poliperidona no infibe sustancialmente ¢l
metobalismo de los medicomentos metobalizados por los isoenzimos del citocromo P450, como (YP1A2, CYP2AG,

(YP2CB/9/10, CYP2D6, CYP2E1, CYP3AA y CYP3AS. Estudios in itro han demastrado que la poliperidona es sustrato de
o P-gp zun inhibidor débilde lo P-gp o concentraciones elevadas. No existen datos in vivo y no s¢ conoce su importandia
dinica. Segén el andlisis de formacocingfica poblocional, o vido media aparente de poliperidona después de lo adminis-
tacidn de TREVICTA en el nfenvolo de dosis e 175-525 mg estd comprendida entre 84-95 dios cuando s¢ inyecta en el
deltoides y 118-139 dias cuando se inyecto en el gléteo. Comporacion de polmitato de paliperidona inyectable trmesfrl
de lorgo accidn con otras formulaciones de paliperidona. TREVICTA estd disefiado pora iberar paliperidona durante un
perodo de 3 meses, mientras que lo inyeccion mensuol de palmitato de palperidona se admiisha uno vez ol mes.
TREVICTA, cuondo se administra a dosis 3,5 veces mds oltas que lo dosis corespondiente de polmitato de paliperidona
inyectable mensual (ve seccdn 4.2), poduce exposiciones o lo paliperidona similres a los IiUe se abfienen con la dosis
orrespondiente de polmitato de pul[\]:en’donu inyectable mensual y con o dosis diaria eiuivu lente de los comprimidos de
paliperidona de liberacian prolongada. I intervalo de exposicidn obtenido con TREVICTA estd dentro del infervalo de ex-
ﬁoxidl’)n obtenido con las dosis aprobadas de los comprimidos de paliperidona de iberacion prolongada. Insuficiencia
epdica. Poliperidona no se mefabolizo ampliamente en el higado. Aunque no se ha invesfigado el uso de TREVICTA en
pacentes con insuficiencia hepiica, no es necesario un ajuste de dosis en los pacientes con insuficencio hepdica leve o
moderada. En un estudio en el que porticiporon Fudemes con insuficencio hepdtico modsroda (clase B de Child-Pugh)
|as concentraciones plasmticas de paliperidona fibe fueron similares a los observadas en personas sanas. No se ho in-
vesligndo ¢l uso de paliperidona en pacientes con insufcenia hepdtica Emve. Insuficiencia renal. TREVICTA no s¢ ho
estudiado de manera sstemdico en pacientes con insufcencia renol. S¢ ho estudiodo lo efiminacian de una dosis ral
{nico de un comprimido de 3 mg de puh'é]eridnnu de liberacn prolongada en pacientes con diversas grados de funcign
renal. o eliminaci6n de lo poliperidona disminuye ol disminuit el acaramiento de ceatinino estimado. I adoromiento
fotal de poliperidono disminuyo un 32% en pacentes con insuficiencia enal leve (CiC1=50 0 <80 ml/min), un 64%
en pacentes con insufcenda renal moderada (C1C1=30 a <50 mi/min) y un 71% en pacientes con insufcienci renal
gove (Gl =100 <30 mi/min) o que cotesponde o un aumento medio de o exosicidn (AUC ) de 1,5, 2.6y 48
veces, fespectivomente, en comparacion con personas sonas. Poblacidn de edod avanzado. Ef anglisis de formacodnéfica
oblacional no ha revelado indicos de diferencios formacodinéficas relacionados con To edod. Indice de maso corporal
11C)/peso corporl. En o pocientes obesosy com sobrepes s obsenvron valres de C_ mas bojos. n el esfodo eto-
cionario oparente de TREVICTA, los concentraciones vallg eran similares en los pacientes normales, con sobrepeso y obe-
s0s. Raza. E andliss de farmacocingfico poblacional no ho revelodo indicos de diferencios farmacocindficos relaconads
con el rigen rociol. Sexo. £ andlisi de farmacocinética poblacional no ha revelado indicios de diferencios farmacociné-
ficas elocionadas con ef sexo, Taboguismo. Segdn estudios invito realizodos con enzimas hepdficas humanas, pu\i‘aeﬂr
dona no es sustato de la CYPTAZ; por o tant, el consumo de tabaco no figne un efecto en a farmacocinéfic de polipe-
ridono. EI efecto del consumo de fabaco sobre lo formacocingfica de puh’ieridonu 10 56 ha estudiado en ¢l caso de
TREVICTA. Un andlisis de farmacodinéfca poblacional basado e los datos obtenidos con comprimidos de liberacian pro-
longada de poliperidona demostrd una exposicdn a pnl\'ren’dnna ligeramente mas baja en los fumadores que en los no
fumadores. No es probable que esto diferencia tenga relevania dlinica. 5.3. Datos preclinicos sobre seguridad. Los
estudios de foxicdod o dosis repefidas de polmitato de paliperidona (formulacian mensual) en inyeccion infromusculary
de paliperidono en adrinishiacion orol o ratas y perros mostraron efectos fundamentolmente farmacoldgicos, como seda-
(i6n y efectos mediados por la proloctina en gldndulos mamarias y genitales. En animales totados con polmitafo de
poliperdono se observG na reaccin inflamotorien el lugar de nyecddn intramusculor. S¢ produjo o formacidn ocasio-
al de obscesos. En estudios sobre la reproduccidn de los ratos con rsperidona oral, que se convierte en gran medida en
paliperidona en rafas y en seres humanos, se obsenvaron fectos adversos en el peso al nocer y en lo supenvivencio de s
ios. No se han observado embriotoricdad ni malformaciones después de lo adminishacion iframusculor de polmitafo
de %u\iperidonu aratas gestantes o dosis maximos 960 mog/kg/diu), equivalentes o 2,2 veces el nivel de exposicion de
los humanos o lo dosis méxima recomendado de 525 mg. Oros antagonistas de lo dopamina humemduefe(m:ne%uﬁ-
vos en ¢l desarollo de lo motricidod y del aprendizaje en las cras cuando se odministaron a animales gestantes. i ¢l
palmitato de paliperidona i lo palperidona han demastrado ser genoftxicos. En estudios sobre el potencial carcinogéni-
o de/a risperidona orol en ratasy rafones se obsenvaron aumentos de los adenomas hipofsarios me’n), de los udqenor
mas del pdncreas endocino ﬁmlu)  de los odenomas de los glandulas mamarios (en ambas especis). Se evalug el po-
tencil corcinogénico del palmitato de paliperidona administiado en inyeccidn intiamuscular o rafas. S obsenvd un
incremento estadisficomente significativo de adenocorcinomas de las gléndulos mamarias en rafas hembro o las que se
administraron dosis de 10, 30 y 60 mg/kg/mes. Los ratas macho eﬂaenmemmon un incemento estadisicomente signi-
ficativo de adgnomas y corcinomas de los glandulas mamarias cuando se expusieron a dosis de 30¥60 m/kg/mes, que
representan 0,6y 1,2 veces el nivel de exposicidn humana o la dosis mdxima recomendado de 525 mg. Esfos tumores
rueden estorrelocionados con ¢l antagonismo prolongado de lo dopamina D2 Y‘(ﬂﬂ |u hiperproloctinemio. Se desconoce
[ elevancia de estos hollozgos fumorales en roedores para el riesgo en seres humancs. 6. DATOS FARMACEUTICOS.
6.1. Lista de excipientes. Polisorbato 20. Polietlenglical 4000. Addo citico monohidratado. Dividrogenofosfato sadico
monahidiotod. Hididido desodiv (poraajustedel pH). Agua paro preporacions nyecobls. 6.2 Incompatiblidades.
Este medicamento no se debe mezcﬁ]v con ofros medicomentos. 6.3. Periodo de validez. 2 aios. 6.4. Precauciones
especiales de conservacion. Este medicamento no requiere condicones especioles de conservocin. 6.5. Naturaleza y
contenido del envase. Jeringa precorgada (copolimero de olefino cicica) con émbolo, tope frasero y capuchon gwreaor
(goma bromobutiica), equipada con una aguja de sequridad de pored fina de 22 6 1% pulgodas (0,72 mm x 38,1 mm{
yuna ogujo de seguridua de pored fina de Z% 61 ptﬂgﬂdus (0,72 mm x 25,4 mm). Tomano del envase: Envases con
jeringa prerurguduy? u%uius, Presentaciones  precios. Trevicta 175 mg suspension inyectable de iberacion prolongado:
PVL- 489,25 €; PVP- 540,16 €; PVP (IVA): 561,77 €. Trevicta 263 mg suspension inyectable de liberacion prolongado:
PVL: 636,50 €; PVP- 692,41 €; PVP (|VA): 720,11 €. Trevicto 350 mg suspensicn inyectable de liberacian prolongado:
PVL: 782,80 €; PVP- 838,71 €; PVP ((VA): 872,26 €. Trevicta 525 mg suspensicn inyectable de liberacion prolongad:
PVL: 1.174,0 €; PVP- 1.230,11 €; PVP (VA): 1.279,31 €. Condiciones de prescrpcion y dispensacian. Con receta mé-
dico. Aportacion reducido. Con visado de ‘msre(ridn para pacientes moyores de 75 aios. 6.6, Precauciones especiales
de eliminacion y ofras munirulutianes. 0 eliminacion del medicamento no uflizado y de todos los materioles que
hayon estado en contacto con & e debe realizar de acuerdo con a normotiva local. En el prospecto del envase se induyen
instrucciones completas del uso y manejo de TREV\UA#VeI Informacign
fesenvado qumédiws 0 profesionales soptarios). 7. TITULAR DE LA
AUTORIZACION DE COMERCIALIZACION. ansen-Clag ernci- E E
DE AUTORIZACION DE COMERCIALIZACION. EU/1/14/971/007. -
EU/1/14/971/008. EU/1/14/971/009. EU/1/14/971/010.9. FECHA
DE LA PRIMERA AUTORIZACION/RENOVACION DE LA AUTORI- -
TACION. Fecha de o primera autorizacidn: 5 de diciembre de 2014.10.

nal NV. Tumhoutsgweg 30. B-2340 Beerse. Bélgica. 8. NUMEROBS)
FECHA DE LA REVISION DEL TEXTO. 09/2018. Lo informacion deto-
lloda de este medicamento estd disponible en o pagina web de lo
Agencio Europea de Medicomentos http//www.ema.guropo.eu.
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ALVARO, 28 ANOS.*
No tiene fronteras

Tiempo para lo que importa

* Paciente ficticio

Janssen-Cilag, S.A.

Paseo de las Doce Estrellas, 5-7
28042 Madrid
www.janssen.es






