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El estigma en la persona adicta

MIREIA PASCUAL MOLLA* ** FRANCISCO PASCUAL PASTOR®*% #*#&%

*Responsable de prensa de SOCIDROGALCOHOL. **Directora campana #rompeleestigma.
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Sign, mark, brand, blemish, blame, stain, scar, shame,
affront or disgrace are some of the synonyms used in Engli-
sh to approach the understanding of the word ‘stigma’, a
word which is further defined by the Oxford English Dic-
tionary “as a mark of disgrace or infamy; a sign of severe
censure or condemnation, regarded as impressed on a per-
son or thing; a ‘brand’”.

Throughout history there have been many diseases,
health problems or disorders that have been typecast in
this way. The only thing this has achieved has been to re-
move the person from their social environment and to pre-
vent them from receiving the necessary support and enjo-
ying their human rights. Such people have ended up being
despised, marginalised, someone to be avoided. In short,
we are dealing with a deeply discrediting label.

We have seen it applied to diseases such as leprosy, pla-
gue, schizophrenia and even epilepsy. What’s going on
here? Aren’t these individuals people who deserve to be
treated the same as others?

Erving Goffman defined “stigma” as the expectation
of a stereotypical and discrediting judgment of oneself by
others in a particular context (Goffman, 1968).

In recent decades, in addition to the stigmatization of
the mentally ill, we have seen how the same phenomenon
has occurred in HIV/AIDS, both in relation to the syndro-
me itself, and even the personal characteristics of the su-
fferer. And although not a new phenomenon, people who
have a substance use disorder, with all that this entails, are
also victims of the same disregard, and this reflects badly
on our society.

There was also a time when substance abuse was stron-
gly linked to HIV, which made this prejudice even worse.

Society tends to pigeonhole certain people and the media
facilitates such representations and beliefs (Rengel, 2005).
There is also a tendency to label those who have an addic-
tive disorder negatively, highlighting the negative aspects
and identifying their condition as an important part of the
story, even when this is not the case.

According to sociologist Javier Rubio, the process of
constructing this stigma is always arbitrary and cultural, and
arises from the need to censor people who deviate from
what is or is not recognised as socially and culturally ac-
ceptable. It operates as an all-encompassing definition with
the capacity to discredit the individual/consumer of toxic
substances in social exchanges. The stigmatization process
turns the drug addict into a dispossessed person, with his/
her social identity being established by comparison with
non-consumers, and this comparison serves to fix his/her
social position as someone who is different and inferior.
What is more, the drug use/addiction itself generates a de-
terioration in the social environment (with relatives, peers,
neighbours, etc.) and in the workplace; by living his/her
life through the substance, a psychosocial lifestyle is crea-
ted in accordance with the new situation and the new role,
that of a substance-dependent individual (Rubio, 2001).

The consumption of alcohol and other drugs triggers
behaviours that are inappropriate to the social construct;
addicts may suffer physical and/or psychological disease
that distances them from the context of normality, and may
sometimes be involved in criminal acts while also being
considered accident prone and associated with intimate
partner violence or crime. But it is wrong to label them as
junkies, idlers or delinquents, without taking into account
that their condition as people who have lost control over
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Stigma in the Addicted Person

their actions or the inescapable urge to use the drug has
been brought about by the addiction itself. Although in
principle the stigma is smaller for users of legal substances,
when certain thresholds are crossed and the consequences
of consumption become apparent this perception fades, as
can be seen with alcohol consumption among the home-
less and the risk of social exclusion that these people are
subject to (Panadero, Vazquez & Martin 2017).

The determination of certain groups to de-stigmatise
issues of gender, mental illness or HIV could serve as an
example and guide to try to break the stigma of the addict.

We know that the use of psychoactive substances is su-
rrounded by a dark cloud of symbolism. Psychoactive subs-
tances may be prestige products, but there will always be
aspects of their use which seem to attract almost universal
stigma and marginalization, even going as far as to link
substance use to crime (Esbec & Echeburua, 2016).

Processes of stigmatization include the intimate process
of social control between family and friends, social and
health-related decisions and government policy decisions.
Negative moralising normally sees substance abuse associa-
ted with health issues, accidents or social problems, intoxi-
cation, addiction or dependency, as well as loss of control.
Now we call this Substance Use Disorder, and marginali-
sation and stigma are commonly added to the mix. Those
being treated for alcohol or drug problems are frequently
and disproportionately marginalised, resulting in adverse
outcomes in the therapeutic process (Room, 2005).

We should try to combat the lack of understanding
towards people with addictive disorders since the great ma-
jority of people with addiction problems suffer social rejec-
tion and are isolated and stigmatised.

It seems paradoxical that we can see the use of certain
substances being encouraged, publicised and applauded
while the consequences are repudiated.

We see three aspects to this problem:

a. Self-stigma, or concealment of the problem on the
part of the sufferer (isolation, non-recognition,
etc.), frequently conditioned by shame, which

affects health behaviours and generates invisibility,
thus negatively affecting socio-political decision ma-
king (Dolezal & Lyons, 2017)

Self-stigma occurs, for example, when people with
mental illnesses internalise negative stereotypes and
prejudices about their condition, which can reduce
help-seeking behaviour and treatment adherence.
The problem is that while attempts have been made to
combat self-stigma, the effectiveness of interventions is
has so far been uncertain, according to a meta-analysis
carried out in 2013 (Buichter & Messe, 2017).

Ultimately, the conception of oneself or self-per-
ception is that of “I am inferior. Therefore, people
will dislike me and I cannot be secure with them”
(Perry, Gawel & Gibbon, 1956).

b. Social stigma through rejection by the part of the
population that does not understand what a per-
son with an addiction is and continues to catalogue
addiction to any substance as a vice. Attempts have
been made to evaluate different interventions with
the mentally ill, and the results highlight the im-
portance of focusing on the behavioural outcomes
of the stigmatization process (discrimination and
social inequality), which is consistent with models
of social justice or rights emphasising social and
economic equity for people with disabilities (such
as equal access to services, education, work, etc.).
However, they also call into question the broad
approaches of public education in favour of more
specific interventions based on contact (Stuart,
2016); the program proposed by Socidrogalcohol
along these lines has been supported from the out-
set by the affected groups and family members.

c. Finally, the stigma in the public healthcare sector
where people like this are seen as a nuisance, and
where there is a tendency to label them before even
listening to them. It is most likely a lack of sensitivity
or even proper training that triggers a certain rejec-
tion among these professionals.

And without needing to go any further, let us not
forget that stigma and its consequences are exacer-
bated when women are involved or when the addict
has some physical and especially mental illness, that
is to say, when he/she suffers a comorbidity or the
coexistence of different sicknesses, diseases or disor-
ders (Foundation Transform Drug Policy, 2010).

This problem was mitigated to a certain extent by the
fact that addicts are considered to be sick, according to the
WHO’s definition of illness as “Alteration or deviation from
the physiological state in one or more parts of the body,
because of generally known reasons, manifested by charac-
teristic signs and symptoms, and whose evolution is more
or less predictable”, since for the WHO, health is a state of
complete physical, mental and social well-being, and not only the
absence of disease or infirmity (WHO, 1946) even when consi-
dering dependency disorder. As a result such people have
the same right to care as any other type of patient. This has
made it possible for more people to be provided with care,
although this has not yet occurred across the board.

But what is important is perhaps that it is based on the
concept of health as the state of complete physical, mental
and social well-being, and not just the absence of disease.
Therefore, not only does it depend on good physical or
physiological condition, but also on the influence of the
psychological aspects of one’s environment (socioecono-
mic, family, work, emotional, environmental factors), which
in the final analysis is what should be considered when dea-
ling with anybody with a dependency disorder, applying the
bio-psycho-social model which governs their care.
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We have to take into account that the healthcare resour-
ces for attending to these people also frequently reinforce
this stigma and that governments in general forget the im-
portance of investing in their recovery; they appear unawa-
re of the fact that the saving that could be achieved when
investing in prevention is much greater than the cost, and
that all dimensions - social, welfare, prevention, adminis-
trative resources, absolutely all of them - are permeated by
stigma.

Stigmatization of families supporting an adult with subs-
tance abuse disorder is widespread and undermines their
ability to support the individual and maintain their own
well-being. In a recent study, “keeping it secret and minimi-
sing contact with others” and “lack of knowledge and em-
pathy” are shown to exacerbate the problem. It also speaks
of the useful role of nursing and, in general, professionals
working with addictions, who could help reduce stigma
through a special approach, thereby challenging the attitu-
des of some clinicians, and improving ways of communica-
ting with families (McCann & Lubman, 2017).

At the scientific society Socidrogalcohol, we are aware
of these issues and propose an awareness raising scheme
with the goal of reducing the stigmatization of people with
addictive disorders through a programme which aims to:

- Promote an approach which is integrated, public and
free, involving coordination with non-governmental
organisations, patient organisations and the private
sector, in which physical, psychological and social as-
pects are equally important in achieving the total re-
covery of the person.

- Demand care structures appropriate to the needs of
patients and their families: outpatient treatments,
hospital resources for detoxification, day centres, the-
rapeutic communities, specific programs for dual di-
sorders, sheltered housing, reinsertion programs and
support and coordination with mutual support groups.

- Standardise services and care resources: standardisa-
tion of integrated resources within public health ne-
tworks.

- Provide each centre with a small team of professio-
nals, in accordance with their characteristics, working
in a multidisciplinary way with a bio-psycho-social
approach.

- Demand that the rights of these patients to receive
treatment and care under the same conditions as an-
yone suffering other pathologies are upheld and con-
solidated.

- Demand governmental support for patient and family
organisations.

- Increase social awareness of the fact that addiction is
a disease.

- Raise social awareness of the need to reintegrate ad-
diction sufferers, and that stigma does not contribute
to this but complicates it.

To this end, a program of action has been developed
which takes into account the three agents involved in the
problem, i.e. the person him/herself (by involving addict
groups and their relatives), society in general, and public
healthcare professionals, with the contents and materials
being created accordingly. On the one hand, we have
drawn up a document containing the points of equity, ho-
mogeneity and entitlement to healthcare set out above.
Furthermore, endorsements have been requested in order
to raise awareness, but above all to give the whole program-
me maximum publicity and to let others feel that they are
also part of the process. We also have the support of patient
associations, professional groups, foundations, etc., both
in Spain and in different parts of Europe.

At the same time, we have produced written material,
such as diptychs and leaflets, which has been complemen-
ted by a series of specific posters which show the addict as
equal to anybody else requiring public healthcare, all ac-
companied by gifs, testimonial videos for social networks,
TV and radio spots. The aim is to get the message across
to the greatest possible audience. And finally, materials are
being developed to raise awareness also among all profes-
sionals, counting on the help of nursing staff, professional
colleges, doctors, psychologists and social workers. We are
using the media and also organising debates in the auto-
nomous communities and at the national level to generate
the maximum possible resonance.

In addition, the social networks could not be ignored.
The campaign uses the hashtag #RompeEIlEstigma both on
Facebook and Twitter to spread and highlight the message,
and on many occasions we use a second hashtag #Comba-
teLaAdiccion. The choice of name for the campaign and
the hashtag, which is the same, was made for a simple rea-
son: stigma, as outlined at the beginning of this article, is
something that accompanies a multitude of diseases, and
by using the same message we can join forces with other
groups also fighting for the same cause. Sometimes, howe-
ver, we are interested in focusing on the message that stig-
ma is present in addiction, and for this reason the word
‘addiction’ is always present.

The materials that have been produced transmit two
main messages. 1. That addiction is a disease. 2. That anyo-
ne can suffer it and that its appearance, age, sex, condition,
etc. cannot be used to label the person. To this end, the
materials are produced as an interrelated series of items,
that is, the radio ads, the TV spot, the posters and the dip-
tychs use the same characters, the same messages and the
same scenarios.

To make the campaign identifiable, we have come up
with a mascot in the form of a bird which, caged in its
stigma, manages to liberate itself and gain its freedom. A
friendly and fun image that reaches out to its target and
provides a focal point of unity and understanding for all
involved in this obstacle to the proper care of addiction.
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The bird itself develops as the campaign progresses, facing
up to its own ‘self-stigma’; its logo initially features a capital
‘E’ for ‘Estigma’ but this ends up being torn off as the bird
finds freedom and replaced by the ‘L’ of ‘Libertad’.

In addition to the actions described above, in order to
disseminate the campaign the structure and organisation
of Socidrogalcohol’s delegations in the autonomous com-
munities was used. After the material was printed, it was de-
livered to each community, with each local delegation be-
ing in charge of distributing to the different resources. In
addition, they were encouraged to use the endorsements
of the primary document, and to be actively involved in
the distribution, for example, with the option of adding a
tagline at the end of the advertisements, such as “With the

”

collaboration of ...”, adding the name of the association
or entity. The intention is to reach out as far as possible;
we understand that the task of destigmatising involves each
and every one of the social agents concerned, and without
this it will be difficult to reach society in general.

The campaign is not closed. On the contrary, it is alive
and programmed for continuous change that adapts itself
to society and moments in time, as well as to the observa-
tions of those who can putit into practice. New materials in
multiple forms, videos, publications, etc. will be published.
At the very least we should be able to plant the word ‘stig-
ma’ firmly within the field of addictive disorders so that
at least reflection and debate are encouraged, because wi-
thout this we cannot contribute to or encourage change,
nor develop an approach of how best to deal with it.

The importance of the implementing this program
against stigma can be found in the words of UN Secre-
tary-General Ban Ki-moon in 2008 (Ki-moon, 2008).

“No one should be stigmatised or discriminated against because
of their dependence on drugs. I urge Asian governments to amend
antiquated penal legislation laws that criminalises the most vulne-
rable sectors of society, and to take all necessary measures to ensure
that these people can live in dignity.”

Conflict of interests

The authors state that there is no conflict of interest.

Bibliography

Buichter, R.B. & Messe, M.
ducing selfsstigma in people with mental illnesses: a sys-

(2017). Interventions for re-

tematic review of randomized controlled trials. German
Medical Science, 15, Doc07. doi:10.3205,/000248.
Dolezal, L. & Lyons, B. (2017). Health-related shame: an affec-
tive determinant of health? Medical Humanities, pii: med-
hum-2017-011186. doi:10.1136/medhum-2017-011186.
Esbec, E. & Echeburta, E. (2016). Substance abuse and cri-
me: considerations for a comprehensive forensic assess-
ment. Adicciones, 28, 48-56. doi:10.20882 /adicciones.790.

Goffman, E. (1968). Stigma: Notes on the Management of
Spoiled Identity. New York: Simon and Schuster.

Foundation Transform Drug Policy, (2010). Retrieved at

http://www.countthecosts.org/sites/default/files/Stig-
ma_Spanish.pdf.

Ki-moon, B. (2008). Message of June 26, 2008. On the 60th
anniversary of the Universal Declaration of Human
Rights. Retrieved at http://www.un.org/es/sections/
universal-declaration/60th-anniversary-universal-decla-
ration-human-rights-1948-2008 /index.html.

McCann, T.V. & Lubman, D.I. (2017). Stigma experience
of families supporting an adult member with substance
misuse. International Journal of Mental Health Nursing. Ad-
vance publication online. doi:10.1111/inm.12355.

Panadero, S., Viazquez, J.J. & Martin, RM. (2017). Alcohol,
poverty and social exclusion: Alcohol consumption among
the homeless and those at risk of social exclusion in Ma-
drid. Adicciones, 29, 33-36. doi:10.20882/adicciones.830.

Perry, H. S., Gawel M. L. & Gibbon, M. (1956). Clinical Stu-
dies in Psychiatry. Nueva York: W. W. Norton & Company.

Rengel Morales, D. (2005). La construccion social del
‘otro’. Estigma, prejuicio e identidad en drogodepen-
dientes y enfermos de sida. Gazeta de Antropologia, 21,
articulo 25.

Room R. (2005). Stigma, social inequality and alcohol and
drug use. Drug and Alcohol Review, 24, 143-155.

Rubio Arribas, J. (2001). Proceso de la construccién social
de un enigma: La exclusion social e drogodependiente.
Nomadas, 4. Retrieved at http://www.redalyc.org/articu-
lo.0a?1d=18100414.

Sturat, H. (2016). Reducing the stigma of mental illness.
Global Mental Health (Cambridge), 3, el17. doi:10.1017/
gmh.2016.11.

World Health Organization. (1946). World Health Orga-
nization Constitutive Act. Retrieved at http://www.who.
int/suggestions/faq/es/

ADICCIONES, 2017 - VOL. 29 NO. 4

226



adicciones vol. 29, n°4 - 2017

Working on a Standard Joint Unit: A Pilot Test
Estableciendo la unidad de porro estandar: estudio piloto

CRISTINA CASAJUANA* *¥#% HUGO LOPEZ-PELAYO™ ,*¥** MARIA MERCEDES BALCELLS***, LAIA
MiQuUEL*,*#** LipIA TEIXIDO***, JoAN COLOM**** ANTONI GUAL¥,*¥*,

*Institut d’Investigacions Biomédiques August Pi i Sunyer (IDIBAPS). Barcelona (Spain); **Fundacié Clinic per la Recerca

Biomedica. Barcelona (Spain); ***Grup de Recerca en Adiccions Clinic (GRAC). Addictions Unit. Department of Psychiatry.

Clinical Institute of Neuroscience, Hospital Clinic. Universitat de Barcelona. Red de Trastornos Adictivos (RTA); ****Agéncia

de Salut Publica de Catalunya - Servei de Drogodependéncies. Generalitat de Catalunya. Barcelona (Spain).

Abstract

Resumen

Introduction. Assessing cannabis consumption remains complex
due to no reliable registration systems. We tested the likelihood of
establishing a Standard Joint Unit (SJU) which considers the main
cannabinoids with implication on health through a naturalistic
approach.

Methodology. Pilot study with current cannabis users of four areas
of Barcelona: universities, nightclubs, out-patient mental health
service, and cannabis associations. We designed and administered
a questionnaire on cannabis use-patterns and determined the
willingness to donate a joint for analysis. Descriptive statistics were
used to analyze the data.

Results. Forty volunteers answered the questionnaire (response rate
95%); most of them were men (72.5%) and young adults (median age
24.5 years; IQR 8.75 years) who consume daily or nearly daily (70%).
Most participants consume marihuana (85%) and roll their joints
with a median of 0.25 gr of marihuana. Two out of three (67.5%)
stated they were willing to donate a joint.

Conclusion. Obtaining an SJU with the planned methodology has
proved to be feasible. Pre-testing resulted in an improvement of the
questionnaire and retribution to incentivize donations. Establishing
an SJU is essential to improve our knowledge on cannabis-related
outcomes.

Keywords: Cannabis; 9-Tetrahydrocannabinol; standard unit; pilot

study.

Introduccion. Explorar el consumo de cannabis sigue siendo complejo
debido a la falta de sistemas de registro. Se evalu6 la factibilidad
de obtener una Unidad de Porro Estandar (UPE) que considere
los principales cannabinoides con implicacién clinica mediante un
estudio naturalistico.

Metodologia. Estudio piloto con consumidores actuales de cannabis
de cuatro areas (universidades, ocio nocturno, servicio ambulatorio
de salud mental y asociaciones canndbicas) en Barcelona. Se
disen6é y administré un cuestionario sobre patrones de consumo
y se determiné la predisposicién a donar un porro para analisis. Se
utilizaron estadisticos descriptivos para analizar los datos.

Resultados. Cuarenta consumidores de cannabis respondieron a
la encuesta (tasa de respuesta 95%), siendo la mayoria hombres
(72,5%) y jovenes adultos (mediana de edad 24,5 anos; RIQ 8,75
afos) que consumen a diario o casi diariamente (70%). La marihuana
es el derivado mas consumido (85%), habiendo de mediana 0,25 gr
de marihuana por porro. Un 67,5% de los participantes se mostraron
predispuestos a donar un porro para analisis.

Conclusion. La obtencion de la UPE con la metodologia prevista
es factible. Tras el piloto el cuestionario ha sido adaptado y se ha
introducido un incentivo para estimular la donacién de muestras.
Establecer la UPE permitira avanzar en el conocimiento de las
consecuencias del consumo de cannabis.

Palabras clave: Cannabis; 9-Tetrahidrocannabinol; unidad estindar;

estudio piloto.
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annabis is the most abused illicit drug worldwi-

de (United Nations Office on Drugs and Crime,

2015). In 2013 , 30% of the Spanish population

between 15-64 years declared to have consumed
cannabis once in their lives (Delegacion del Gobierno para
Plan Nacional sobre Drogas, 2015). Little is known on which
consumption patterns increase the possibility of suffering
cannabis-related consequences. Evaluating cannabis health
outcomes faces several difficulties, as for example dealing
with its variable composition or different quantities consu-
med. As a result, although doses have shown to be essential
to evaluate drug-related outcomes, cannabis use is often
only described by the frequency of use (Mariani, Brooks,
Haney, & Levin, 2011; Norberg, Mackenzie, & Copeland,
2012; van der Pol et al., 2013; Walden & Earleywine, 2008).
One example are characterizations of risky cannabis use,
as for example daily use (Coffey, Lynskey, Wolfe, & Patton,
2000). However, specific information on the type of canna-
bis and its potency (concentration of 9-Tetrahydrocannabi-
nol) is often missing, ignoring its importance when evalua-
ting related health outcomes (Di Forti et al., 2009).

With alcohol, which is also characterized by a huge va-
riability between types of beverages, similar difficulties were
tackled establishing a standard unit (Miller, Heather, & Hall,
1991; Rodriguez-Martos Dauer, Gual Solé, & Llopis Llacer,
1999; Stockwell, Blaze-Temple, & Walker, 1991). Nowadays
the “standard drink” is widely used in alcohol assessment
and has contributed to the characterization of risky users,
enabling public health recommendations.

Working on a homogenization of cannabis assessment
could lead to equivalent benefits. A standard unit for can-
nabis would allow describing cannabis use patterns not only
using frequency but also quantity. Few attempts to develop
cannabis units have been published (Norberg et al., 2012;
Zeisser et al., 2012). However, they show several weaknes-
ses. For example, units base on grams of cannabis and do
not consider that cannabis can have a high variability in its
composition (EMCDDA, 2008). Meanwhile, quantity of can-
nabis’ main psychoactive cannabinoid - 9-Tetrahydrocanna-
binol (9-THC) (Mechoulam & Gaoni, 1964) - present in the
proposed units remains unknown. As well as the “standard
drink” accounts for grams of alcohol, a standardized unit
for cannabis should consider the quantity of its main psy-
choactive constituent with implication on health (Hall &
Degenhardt, 2009; Hall, 2015). In addition, standard units
should be based on the most used administration form. For
cannabis, smoking a rolled cigarette in form of a joint, is
the most common administration form (U.S. Department
of Health and Human Services, 2014).

The Spanish Ministry of Health, through its National
Plan on Drugs, recently approved a project to establish a
“Standard Joint Unit” (SJU). This unit will consider the
quantity of 9-THC in donated joints. In order to check the
likelihood of obtaining a SJU through a naturalistic study, a

pilot test was conducted. The present paper reports its main
results and analyzes preliminary data.

Material and methods
Sample

During September to December 2014 forty cannabis users
were recruited by convenience in four different settings of
Barcelona (Spain): universities, cannabis associations, one
out-patient mental health service and nightclubs (N=10 in
every setting). For the pilot study, the sample size was adjus-
ted to 10% of the expected final study sample. Participant’s
eligibility criteria were (1) having consumed cannabis at
least once in the last 60 days, (2) being able to decide to
participate and 3) being adult.

Procedure

Participants were informed about the study objective,
anonymity and confidentiality of their data. Once accepted,
they were administered a questionnaire. For the out-patient
mental health service recruitment proceeded indirectly via
informed psychiatrist who invited their patients to participate.

Instruments

Questionnaires previously used in similar contexts were
reviewed for suitable questions (Ministerio de Sanidad,
Servicios Sociales e Igualdad, 2015; Ministerio de Sanidad,
Servicios Sociales e Igualdad, 2013; Villalbi, Suelves, Salto,
& Cabezas, 2011). Finally the pilot questionnaire included
15 questions, which can be divided into four groups: 1) So-
cio-demographical variables (sex, age, marital status, highest
educational level achieved and current employment status);
2) Patterns of cannabis use (type of cannabis derivate used,
tobacco proportion used in joints, preparation of joints, fre-
quency of cannabis consumption in the last 30 days, mean
joints smoked on one typical occasion in the previous 30
days, joint sharing); 3) Preliminary data on the SJU (speci-
fied below) and predisposition to donate a joint for analysis;
4) Main reason for cannabis use and the Cannabis Abuse
Screening Test (CAST) (Cuenca-Royo et al., 2012; Legleye,
Karila, Beck, & Reynaud, 2007).

CAST screens for risk of problematic cannabis use, and
consists of six questions, which can be answered with the
options “never”, “rarely”, “from time to time”, “fairly often”
and “very often”. Using the binary CAST option, final scores
can be matched to either non problematic use (0-1), low
risk of having cannabis-related problems (2-3) or high risk
of having cannabis related problems (4-6). (Delegacion del
Gobierno para el Plan Nacional sobre Drogas, 2009).

The construction of the SJU is based on the following
data: type of derivate consumed, weekly expenditure on
cannabis, weekly amount of grams consumed, weekly num-
ber of joints consumed and frequency of acquisition. Du-
ring the pilot-test, no joints were collected for analysis.
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For the final study joints will be analyzed using HPLC-UV,
according to the recommended methods for the identifica-
tion and analysis of cannabis and cannabis products by the
United Nations Office on Drugs and Crime using HPLC-UV
(United Nations Office on Drug and Crime, 2009).

Data Analysis

Descriptive statistical analyses were made using SPSS
version 19. Percentages were used for categorical data and
median, range and interquartile range for quantitative data.

Ethics statement

The study protocol was approved by the Committee on
Ethics of the Hospital Clinic (HCB/2014/0770). No infor-
med consent was necessary due to anonymous participation.
Study procedures were planned according to the Declara-
tion of Helsinki (World Medical Association Declaration of
Helsinki, 2013).

Results

Procedure and questionnaire

Recruitment proceeded without incidents and with a res-
ponse rate of 95%. The designed questionnaire needed mini-
mal changes like some additional response options. Only the

Table 1. Socio-demographical characteristics of the sample
recruited for the pilot study (N=40).

question on the frequency of cannabis consumption in the last
12 months had to be reviewed due to incorrect formulation.

Sample description and preliminary data

a) Socio-demographical data

Participants (N=40) were mostly men (72.5%), young
adults (median 24.5 years, range 18-47) and single (72.5%).
At the moment of the survey, 40% had finished their secon-
dary studies and 42.5% were working (Table 1).

b) Consumption patterns

Our sample consumed marihuana (85%), hashish (10%)
and hashish oil (5%). Home-grown marihuana was the first
supply in 34% of the marihuana users, who occasionally also
acquired cannabis if their plants were not productive. The
majority (70%) affirmed to smoke on more than 20 days in
the last month, 55% declared to smoke 2 to 4 joints per smo-
king occasion and 68.5% usually do not share their joints.
85% stated to roll their joints similarly every time and 90%
smoked cannabis with tobacco (Table 2).

c) Preliminary data on SJU and predisposition to donate a joint
Participants declared to roll 4 joints (median value)
with 1 gram of cannabis (0.25 gr of cannabis/ joint). This

Table 2. Description of consumption patterns and CAST scores of
the recruited sample (N=40).

Socio-demographical data Values

N (%)
Gender
Men 29 (72.5)
Women 11 (27.5)
Age
Median (IQR) 24 (8.75 years)
Range (years) 18 — 47 years
Marital status
Single 29 (72.5)
Married 4(10.0)
Separated/ Divorced 2(2.0)
Widow/er 0(0.0)
Others 5(12.5)
Highest educational level achieved
Primarv school (6 vears of school combleted) 1(2.5)
4 vears of secondarv school completed 9(22.5)
5 or more vears of secondarv school competed 14 (35.0)
University degree 16 (40.0)
Working situation
Working 17 (42.5)
Unemploved 13 (32.5)
Currentlv absent from work 5(12.5)
Receiving a disabilitv pension 3(7.5%)
Other situations without earning money 2 (5.0%)

Item asked N (%)

Type of derivate consumed

18 (45.0%)
12 (30.0%)

Marihuana obtained in a cannabis association
Home-gown marihuana

Marihuana obtained in the illicit market 2 (5.0%)
Hashish 4 (10.5%)
Hashish oil 2 (5.0%)
Missing (several types of cannabis) 2 (5.0%)

36 (90.0%)
34 (85.0%)

Tobacco use to roll the joint

Prepares the joints similarly

Frequency of consumption in the last 30 days

More than 20 davs 28 (70.0%)

Between 10 and 19 davs 4 (10.0%)
Up to 9 days 8 (20.0%)
Number of joints consumed in one typical occasion

1ioint 8(20.0%)
2-4 ioints 22 (55.0%)
6-8 ioints 5(12.5%)
More than 9 ioints 2 (5.0%)
Missing (consumed less than one joint per occasion) 3 (7.5%)

Shares the joint in most of the cases 13 (32.5%)

a CAST scores

2 (5.0%)
15 (37.5%)
23 (57.5%)

0-1 (non-broblematic use)
2-3 (low risk use)
4 or more (high risk use)

Note. * CAST: Cannabis Abuse Screening Test
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proportion was similar for marihuana and hashish (Mari-
huana IQR=1.92; Hashish IQR=2.25). Preliminary data su-
ggests that one joint costs on average less than 2 € (data not
shown in tables). Two out of three participants stated that
they would donate a joint without receiving any retribution
(67.5%). Thirteen individuals denied (6 at nightclubs, 4 at
universities, 2 in out-mental health service and 1 in the can-
nabis association). Main reasons were not receiving retribu-
tion and wanting to smoke their joints.

d) Main reasons for consumption and CAST scores

Main reasons for cannabis consumption were seeking
for positive feelings as for example pleasure (70%), avoid
negative feelings as for example anxiety (20%) and neutral
reasons as for example habit (10%). CAST scores were in
57.5% higher than 4 points (high-risk use).

Discussion

Planned methodology to establish a SJU was tested. Par-
ticipant’s predisposition to donate a joint indicates that
working on a SJU obtained through a naturalistic study
approach is feasible. Additional data related to cannabis use
could be retrieved with a questionnaire which needed mini-
mal changes.

Study procedure and questionnaire

One out of three participants affirmed not to be pre-
disposed to donate a joint, often due to no retribution. In
order to incentivize joints donations, non-economical retri-
bution options were studied. Finally for the donation the
participant will receive a USB with preventive information
on cannabis. Minimal changes were done to adapt the ques-
tionnaire. One example is the question on the type of de-
rivate consumed, which was adapted to retrieve more than
one option of consumption. This change was especially ne-
cessary for home-grown marihuana users, which occasiona-
lly also acquire cannabis. For the final study, these users will
be asked to estimate the value (price) of their own cultivated

cannabis.

Preliminary data on the Standard Joint Unit

To optimize our study resources, for the SJU only joints
of the most prevalent types (marihuana and hashish) will be
considered. Few donations of other joints are expected and
might be discouraged due to higher prices.

The numbers of joints rolled with one gram of cannabis
were comparable within marihuana and hashish (approxi-
mately 4 joints with Igr of cannabis). This data is consistent
with previous studies (van der Pol et al., 2013; van der Pol et
al., 2014). Other comparable studies like the published by
Norberg et al (2012) stated that a Standard Cannabis Unit ac-
counted for 0.25gr of cannabis (Norberg et al., 2012), which
is similar to our results. In our larger study, these data will be

analyzed considering amounts of tobacco (%) and concen-
trations of the main cannabinoids (9-THC and CBD). The
analytical procedure to quantify the cannabinoids was valida-
ted and will proceed following the recommendations of the
UNODC (United Nations Office on Drug and Crime, 2009).

Most of our sample declared to roll their joints similarly
every time (85%) and not sharing it (68.5%). Considering
that most of our participants are nearly daily smokers of 2
to 4 joints per day, consuming up to 1gr of cannabis daily or
nearly daily may not be uncommon among these cannabis
users of Barcelona.

Information retrieved is believed to be consistent due to
the high proportion of frequent users, who mostly roll their
joints similarly every time and do not share them. These
data include prices, grams acquired per occasion and num-
ber joints resulting from a specific cannabis amount. In con-
sequence, proceeding to analyze the joints donated by the
participants in the real study was decided.

Associations between quantity consumed and CAST results
will be analyzed in the larger study. Preliminary data obtained
through the pre-test indicate a significant prevalence of users
having a high risk of suffering cannabis related problems. Ac-
cording to the definition of the European Monitoring Centre
for Drugs and Drug Addiction, users consuming at least 20
days in the last month are high-risk users (EMCDDA, 2004).
In our sample 70% declared to use cannabis on more than 20
days in the last month. With the CAST, 58% were categorized
as high-risk users (CAST>4). The last edition of the Spanish
National Survey on Drugs found that beyond cannabis users
in the last year, prevalence of problematic cannabis use was
25% (Delegacién del Gobierno para Plan Nacional sobre
Drogas, 2015). Associations with reasons for consumption
will be explored and may reveal important data on personal
risks as suggested in previous studies (Aleixandre, Rio, & Pol,
2004; Gonzalez, Saiz, Quirds, & Lopez, 2000).

Strengths and limitations

Reporting all phases of the study will contribute to the
understanding of the SJU. Working on a SJU which consi-
ders quantity of 9-THC is innovative and to our knowledge
no other feasibility reports have been published. With the
pilot test we have been able to explore crucial aspects of
the study, as for example the donation of joints. The pilot
test has helped to improve our methodology and to avoid
unnecessary costs.

The hetero-administered questionnaire may potentially
have induced an information bias. Bivariate statistical analy-
ses were not performed as variable categories were in some
cases too infrequent. Nevertheless, pilot studies are meant
to explore feasibility and adequacy of the study procedure.

Conclusions
The pilot test contributed to optimize our methodology,
enhancing the likelihood of establishing a SJU. Standardized
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cannabis assessment which considers quantity is essential to
explore which patterns of cannabis use increase the risk of
suffering negative consequences. Due to cannabis high preva-
lence of use and its implications for public health, improving
evidence-based knowledge on cannabis risks is highly needed.
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Abstract

Resumen

There is evidence of the relationship between mental illness and
smoking and increased risk of depressive episodes after quitting
smoking, even with specific treatments for abstinence. Objective: To
assess the influence of a cessation program on the emotional state of
patients by measuring levels of anxiety / depression and differences
depending on the presence of psychiatric history. Method: A
prospective observational study of patients taking part in a combined
program (pharmacological and cognitive-behavioral) for giving up
smoking. Anxiety (A) and depression (D) were measured using the
HADS questionnaire at baseline, first and third month of abstinence.
Results: Anxiety and depression showed significant and progressive
improvement during treatment (A: baseline 9.2 + 4.5, 5.9 = 3.6 1
month, 3 months 4.5 + 3.1, p <0 05 / D: baseline 5.5 + 4.1; 1 month 3
* 3; 3 months 2.3 = 2.1, p <0.05), in psychiatry population (A: baseline
11.3+4,5;1 month 7.1 +3.7,5.3 + 3.5 3 months, p <0.05 / D: baseline
7.4+ 4.8, 4.2 + 3.6 one month; 3 months 3 + 2.9, p <0.05), regardless
of treatment. Abstinence rate: 58.5%, unaffected by baseline levels of
anxiety and depression. No significant neuropsychiatric side effects
were detected. Conclusions: Anxiety and depression levels evolved
favourably during the program, achieving good results regardless of
the presence of psychiatric pathology.

Keywords: Anxiety; depression; tobacco; psychiatric patients; tobacco
abstinence.

Existe evidencia de la relacién entre patologia mental y tabaquismo
y del mayor riesgo de sufrir un episodio depresivo al dejar de fumar,
incluso con tratamientos especificos para la abstinencia. Objetivo:
valorar la influencia de un programa de abandono del tabaco en el
estado emocional de los pacientes mediante la medicion de los niveles
de ansiedad/depresion y las posibles diferencias en funcion de la
presencia de antecedentes psiquidtricos. Método: estudio de cohortes
observacional y prospectivo de pacientes que acudieron a dejar de
fumar mediante programa combinado (farmacolégico y cognitivo-
conductual). Se midi6 ansiedad (A) y depresion (D) utilizando el
cuestionario HADS al inicio, primer y tercer mes de abstinencia.
Resultados: la ansiedad y la depresion presentaron mejoria significativa
y progresiva a lo largo del tratamiento (A: basal 9,2+4,6; 1 mes 5,9+3,6;
3 meses 4,5+3,1; p<0,05 / D: basal 5,5+4,1; 1 mes 3+3; 3 meses 2,3+2,1;
P<0,05), en la poblacién psiquidtrica (A: basal 11,3+4,5; 1 mes 7,1+3,7;
3 meses 5,3+3,5; p<0,05 / D: basal 7,4+4.8; 1 mes 4,2+3,6; 3 meses 3+2,9;
p<0,05), e independientemente del tratamiento. Tasa de abstinencia:
58,5%, no se vio afectada por los niveles basales de ansiedad y depresion.
No se detectaron efectos secundarios neuropsiquidtricos relevantes.
Conclusiones: los niveles de ansiedad y depresiéon evolucionan
favorablemente durante el programa, alcanzandose buenos resultados,
independientemente de la presencia de patologia psiquiatrica.
Palabras clave: Ansiedad; depresion; tabaco; pacientes psiquiatricos;
abstinencia tabaquica.
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vidence of the link between mental illness

and tobacco dependence has been provided

(Lawrence, Hafekost, Hull, Mitrou, & Zubrick,

2013), and the fact that those with psychiatric
pathology have higher levels of anxiety and depression
when compared to non-smokers has also been documented.
Furthermore, quitting smoking carries a greater short-
term risk of major depressive episodes, which can even be
triggered by a sudden reduction in nicotine intake (Lagrue,
Dupont, & Fakhfakh, 2002; Mykletun, Overland, Aaro,
Liabo, & Stewart, 2008). Nevertheless, a review of studies
using specific questionnaires with disparate results to assess
the variation in levels of anxiety and depression after several
weeks of not smoking shows that it is not yet completely
clear how anxio-depressive symptomatology responds after
a certain period of abstinence (Bolam, West, & Gunnell,
2011; Dawkins, Powell, Pickering, Powell, & West, 2009;
Marqueta, Jimenez-Muro, Beamonte, Gargallo, & Nerin,
2010; McDermott, Marteau, Hollands, Hankins, & Aveyard,
2013; Sampablo et al., 2002; West & Hajek, 1997).

Not only do smokers have worse levels of anxiety and
depression, or a greater susceptibility to mental pathology,
but there is also a well-documented link between smoking
and psychiatric pathology (Sobradiel & Garcia-Vicent,
2007), with a prevalence of more than double among
smokers compared to the general population. In addition,
these patients carry a greater risk of relapse, higher drop-
out rates, more severe withdrawal symptoms — all of which
pose a serious challenge to a smoking cessation clinic.

There is sufficient evidence of the efficacy of first-line
drugs for quitting smoking (nicotine replacement therapy
(NPT), Bupropion and Varenicline) in healthy patients.
The evidence with patients suffering mental illness is
greater with NPT and Bupropion, and more limited
with Varenicline given that patients with this profile did
not take part in the marketing studies. Furthermore,
following the approval of both drugs, cases began to
appear in which the safety of the drug was questioned and
the alarm was raised regarding the greater risk of serious
neuropsychological effects in both patients with and
without a history of psychiatric problems. As a result, the
Food and Drug Administration (FDA) in the USA decided
to include a “black alert” warning on the drug packaging
which is still in place today (http://www.fda.gov/Drugs/
DrugSafety/PostmarketDrugSafetyInformationforPa
tientsandProviders/DrugSafetyInformationforHeath
careProfessionals/PublicHealthAdvisories/ucm169
988.htm). This in turn provided the motivation for a series
of studies (Ahmed et al.,, 2013; Anthenelli et al., 2013;
Cinciripini et al., 2013; Foulds et al., 2013; Garza, Murphy,
Tseng, Riordan, & Chatterjee, 2011; Gunnel, Irvine, Wise,
Davies, & Martin, 2009; McClure et al., 2009; Kasliwal,
Wilton, & Shakir, 2009; McClure et al., 2010; Stapleton et
al., 2008; Tonstad, Davies, Flammer, Russ, & Hughes, 2010),

some of which were even sponsored by the FDA, with a
large range of methodologies and populations with the aim
of analysing the possible neuropsychological effects of the
drugs in general as well as their efficacy with mentally ill
patients, although greater media attention fell on those
involving Varenicline. Studies measuring levels of anxiety
and depression in a standardised manner are fewer in
number (Anthenelli et al., 2013; Cinciripini et al., 2013;
Garza etal., 2011; McClure et al., 2009; McClure et al., 2010)
and occasionally used complex questionnaires or were based
on a measurement of withdrawal symptoms (Cinciripini et
al., 2013), and at times limited to a small number of patients
(Garza et al., 2011) with controversial results.

Research into the safety of these drugs is still ongoing
today and although there are no contraindications to their
use with psychiatric patients, careful monitoring of such
patients is strongly advised.

Given the above, we attempt to evaluate the influence
of a smoking cessation programme on the emotional state
of patients by measuring their anxiety/depression levels
throughout the treatment and whether a history of mental
illness leads to possible differences. The programme was
carried outin a secondary hospital unit for quitting smoking.

Material and Methodology

A prospective longitudinal observational cohort study
was carried out with consecutive inclusion of patients
attending the smoking cessation clinic at Seville’s Hospital
Universitario Virgen Macarena in order to quit smoking
from March 2011 to October 2012. The STROBE declaration
guidelines for the publication of observational studies were
followed.

Participants

The study included smokers over the age of 18 with an
accumulated smoking history of > 10 pack-years who agree
to participate in a combined smoking cessation programme
(pharmacological treatment plus cognitive behavioural
therapy). Exclusion criteria were being an ex-smoker, being
pregnant or attempting conception, lactation, inability
to understand the questions in the anxiety/depression
questionnaire, patients treated with nicotine patches, and
refusal to take part in the study. The presence or a history of
psychiatric pathology were not grounds for exclusion.

Smoking cessation treatment programme

A combined programme of pharmacological and
individualised cognitive-behavioural psychological
treatment was carried out with five control points: baseline,
15 days, first, second and third month. On the first visit, the
pneumologist, who was the same in each case, established
the clinical history, including psychiatric history, and

decided on the pharmacological treatment based on the
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characteristics of each patient (comorbidity, concomitant
medication, cost of treatment and preferences agreed with
the patient): Bupropion (150 or 300 mg) or Varenicline
(0.5 mg/day for 3 days; 0.5 mg/12 hours from the 4" to
7" day and 1 mg/12 hours from the 8th day on), with a
duration of two months in both cases. Rescue nicotine gum
was allowed at a decreasing rate over the first few days after
complete cessation. The psychologist used a COoximeter of
the type Micro-smokerlyzer (Model Micro Co, from Micro
Medical Limited, Kent, UK) to measure exhaled CO, the
HADS questionnaire (Hospital Anxiety and Depression
Scale) (Zigmond & Snaith, 1983), the Fagerstrom test
and the Richmond test. In other follow-up visits possible
problems connected with the medication were assessed and
abstinence was monitored.

Patients who did not complete the scheduled visits were
telephoned to check for possible adverse effects, especially
those of a neuropsychiatric nature. Patients who stopped
smoking were asked to take a COoximeter test, and those
whose abstinence could not be proved (impossible to
contact patient and measure CO) were considered to have
failed.

Variables:
- Principal variable:

- Changes in the scores obtained for anxiety and de-
pression symptoms after one month and at three
months on the HADS questionnaire, which consists
of 14 items divided into two subscales (anxiety and
depression). The scores were reported as absolute
scores for each subscale and scoring interval. Scores
of 11 or above on either scale were considered to
represent a high probability of suffering anxiety or
depression disorder, scores between 8 and 10 were
borderline and scores of 7 or below represented a
low probability of this type of disorder.

- Secondary variables

- Abstinence rate: established by measuring exhaled
CO.

- Adverse effects related to the medication for tobac-
co cessation: the most frequent adverse effects of the
drugs employed, as well as those less frequent (anxie-
ty, suicide ideation, suicide attempts, onset/wor-
sening of psychiatric illness), were registered syste-
matically. Any side effect or symptom that appeared
and did not correspond to those mentioned was also
recorded. Patients who did not attend follow-up visits
were questioned by telephone. The moment symp-
toms appeared was recorded: early (first few days),
first week, second week, third week, first month, se-
cond or third month. The intensity of symptoms was
measured using a Likert scale from 0 to 3 (0: none, 1:
light, 2: moderate, 3: strong).

- Other variables: epidemiological data and personal
history, smoking history, motivation levels for quitting
smoking (Richmond test) and nicotine dependence
(Fagerstrom test) and assessment of withdrawal symp-
toms with a specific questionnaire of 12 questions con-
nected to the most frequent symptoms and scored on
a 4-point Likert scale from 0 to 3 (0: no withdrawal
symptoms, 1: light withdrawal symptoms, 2: moderate,
3: severe).

Statistical analysis

To calculate the sample size, a preliminary analysis of
the changes in anxiety/depression levels of a group of
patients in the smoking cessation clinic was carried out. The
mean baseline and first month anxiety score (which can be
extrapolated to depression) was used. Using the program
nQuery Advisor to calculate the difference (2.5 + 2) it was
found that 678 patients were needed to obtain a 95%
confidence interval with statistical significance at 0.05. To
counteract the expected dropout rate of 25% and 20% in
the first and third month respectively, typical of a smoking
cessation clinic like ours, we arrived at a total sample of 1140
patients.

SPSS version 22.0 (2014) was used for statistical analysis.
The descriptive results were analysed for all patients
included from the beginning. The abstinence rate was
calculated through an intention-to-treat (ITT) analysis
in which patients who dropped out during the follow-up
were considered to be smokers. Comparisons between
groups were made using the chi-square test for variable
categories and the t-Student test for continuous variables.
The comparison of anxiety and depression scores over time
was carried out using a repeated measures analysis. The
lowest significance level was considered to be p < 0.05. The
point estimate was complemented by an estimation of 95%
confidence intervals.

Ethical considerations: This study was presented and
approved by the Clinical Ethics and Research Committee
of the Hospital Universitario Virgen Macarena in Seville,
Spain.

Results

Participants

The study included 1144 patients from March 2011 to
October 2012. The dropout rate during patient follow-up was
high at 25.6% in the first month and an additional 20.3% in
the third (Figure 1) and due to programme abandonment
in all cases. However, the likelihood of this was taken
into account at the study design stage. An analysis of the
population characteristics over the follow-up was made, and
despite the losses, the population remained homogeneous.
The characteristics of the study’s final population of 678
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Potentially eligible smokers

Excluded, did not meet inclusion
criteria

Smokers included in baseline visit
- Bupropion 620
- Varenicline 524
- Psychiatric 154

Lost to follow-up

One-month follow-up
- Bupropion 460
- Varenicline 391
- Psychiatric 110

Lost to follow-up

Three-month follow-up, number
finally included in the analysis
- Bupropion 380
- Varenicline 298
- Psychiatric 85

Figure 1. Data samples

patients can be seen in Table 1. The patients who completed
the follow-up were middle-aged (49.9 =+ 11 years of age),
with slightly more men than women and a relatively high
accumulated tobacco consumption (37.4 + 22.2 pack-years).
Almost half showed cardiovascular risk factors (46.6%) and
around 15% were diagnosed with COPD or sleep apnea
syndrome. We found that 12.6% of the patients had at some

Tobacco Abstinence

point in their lives been diagnosed with psychiatric illness,
the majority of which (63.5%) were cases of depression. The
majority were highly motivated to quit smoking and almost
half were heavily nicotine dependent.

Psychiatric patients
The prevalence of psychiatric the

clinic was 13.4%. Of these, 85 patients completed the

symptoms at
programme. The general characteristics of this subgroup
are detailed in Table 1. Depression was the most frequent
of the psychiatric diagnoses (54 cases), followed by anxiety
disorder (27 cases). Four patients were diagnosed with
other problems: schizophrenia (1), phobias (2), bipolar
(1). Twenty-four of the patients had been hospitalised for
decompensation of their psychiatric symptoms at some
pointin their lives and seven had attempted suicide. Mean
age was similar to that of other patients, although there
was a clear predominance of women and less motivation
to quit (7.7 £ 1.3 among those with psychiatric symptoms
vs 8.1 + 1.2 without; p < 0.05).

Drugs against psychiatric illnesses were taken by 72%
(benzodiazepines, selective serotonin reuptake inhibitors,
tricyclic antidepressants, IMAOs, antipsychotics ...).

Changes in anxiety and depression

The mean baseline score for anxiety was 9.2 + 4.6 points,
which isin the “borderline” category for screening. However,
the mean baseline score for depression fell within the “low
probability” range: 5.5 + 4.1 (Table 2), and we can highlight

Table 1. General characteristics of the population finally included in the study.

e Final population Non-psychiatric Psychiatric
Characteristics =678 n=593 =85 p
Age (years) 49.9+11 49.7+11 51.1+11.8 0.593
Males (%) 57.5 61.7 28.2 ** 0.000
Smoking onset age (years) 15.8+5.2 15.6% 4.2 17.5£9.3 0.578
Accumulated smoking (pack years) 37.4+22.2 37.9£22.5 34.2£19.6 0.538
Comorbidity (%)
COPD 15.2 15.3 14.1 0.718
CVRFt 46.6 45.7 52.9 0.834
OSAHS 15.6 16 12.9 0.640
Psychiatric# 12.6 -
Richmond Test Total+ 8+1.2 8.1+ 1.2 7.7£1.3* 0.033
Low (%) 5.9 5.6 8.2
Moderate (%) 5 4.9 5.9
High (%) 89.1 89.5 85.9
Fagerstrom Test Total+ 6+2.4 6+ 2.4 6.2+2.3* 0.012
Light (%) 21.2 22.3 14.1
Moderate (%) 32.7 32.9 31.8
High (%) 46 44.9 54.1
Treatment (%)
Bupropion 56 59.7 30 ** 0.000
Varenicline 44 40.3 70 ** 0.000
Note. Data are expressed in means * standard deviation and absolute frequency (%).
*p¢0.05, **p¢0.01; comparisons between smokers without and with psychiatric history.
t Cardiovascular risk factors (PAH, DM, DLP, ischemic cardiopathy)
#Includes anxiety, depression and others (schizophrenia, bipolar disorder, phobias, ...)
+Richmond and Fagerstrom tests: total tests and by interval (<4 points: low/light; 5-6 points: moderate and = 7 points: high)
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the fact that up to 70.3% of these patients also scored low
for anxiety.

An analysis of what happened to anxiety and depression
levels once the patients stopped smoking revealed a significant
fall in the total HADS score as well as in both of its subscales
(anxiety and depression) over the three months of the
programme (Table 2, Figures 2 and 3). The significance was
maintained when comparing the reductions of the beginning
of the month with the first month, the first month with the
third month, and the beginning with the third month in all of
the cases. The decrease between the second and third month
remained progressive and significant despite patients being
free of medication at that point.

Psychiatric patients
The baseline HADS scores for this subgroup of patients
were significantly higher in both subscales than those

obtained by the non-psychiatric patients, falling within
the high probability range in the case of anxiety. Despite
this, scores for both anxiety and depression declined
significantly over the course of treatment in both groups,
with no differences being found at one month or at three
months (Table 2, Figures 4 and 5).

Treatment subgroup

Although the study was not designed to carry out a
comparison between the different drugs involved, we did
compare treatment groups and found that both groups
were homogeneous in all the characteristics assessed.

At baseline, the scores for anxiety were higher in both
treatment groups than those for depression. Independently
of this, both scores decreased significantly during the follow-
up period (Table 2, Figures 4 and 5).

Table 2. Changes in the global levels of anxiety and depression over the duration of the programme and by population group.

Anxiety Depression
Baseline 1 month 3 months Baseline 1 month 3 months
Total population (n=678) 9,2+4,6 5,9+3,6 * 4,5+3,1 ** # 5,5+4,1 3+3 * 2,3£2,1 ** #
Non-psychiatric (n=593) 8,9+4,5 5,73,6 * 4,4+3%% # 5,34 2,8+2,6 * 2,2+2,1 **#
Psychiatric (n=85) 11,3%4,5 7,1£3,7 * 5,3+3,5 ** # 7,44,8 4,2¢3,6 * 32,9 ** #
Bupropion (n=380) 8,9+4,6 5,9+3,7* 4,453 ** 4 5,4%4 2,9+2,5* 2,2+2%% #
Varenicline (n=298) 9,6x4,7 6+3,5 * 4,6+3,2%* # 5,8+4,3 3+2,7 % 2,4£2,1%* #

Note. Data is expressed in mean total scores obtained in the HADS questionnaire for each of the anxiety and depression subscales + standard deviation. * p<o.001
Comparisons made between baseline and 1 month; ** p<o.0oo1 Comparisons between baseline — 3 months; # p<o.oo1. Comparisons between 1 month — 3 months.

General population

Anxiety

Depression

HADS score

Baseline 1 month 3 months

Note. The data is expressed as the mean of total points obtained in the HADS
questionnaire for each of the anxiety and depression subscales.

* p<o.001 Comparisons between baseline — 1 month; ** p<o.0o1 Comparisons
between baseline — 3 months; # p<o.0o1 Comparisons between 1 month — 3
months.

Figure 2. Change in global anxiety and depression levels
based on HADS in the general population.
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Note. Data are expressed as absolute frequency (%) of patients in each
probability group for diagnosis of anxiety or depressive syndrome based on the
HADS questionnaire scores for anxiety subscale (0-7 points: low probability,
8-10 points: borderline, > or equal to 11: high probability). Significant
comparisons in all cases at p<o.os.

Figure 3. Changes in the levels of anxiety and depression by the
probability of suffering anxiety or depression disorder during the
programme in the general population.
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Figure 5. Changes in anxiety and depression levels depending on the probability of suffering anxiety
or depression disorder during the programme by population subgroup.

Results of the programme

The abstinence rate at three months on our programme
was 58.5%, with 60.8% and 55% quit rates for those
taking Bupropion and Varenicline respectively. Among
psychiatric patients, abstinence was achieved by a slightly
lower percentage (53.2%) than in the total. We found no
differences in the baseline levels of anxiety and depression
between the patients who managed to give up smoking and
those who did not, either in the general population or the

psychiatric patient subgroup (Table 3).

Analysis of adverse effects by treatment

An analysis was carried out of the impact of adverse
effects reported during the course of treatment, with
patients who dropped out being contacted by telephone.
Those we did not manage to contact were labelled as lost
to follow-up. This left a final total population of 1052 (92%
of the sample). The most frequent adverse effects reported
globally were nervousness (36.2%), nausea (22%), insomnia
(18.9%) and dryness of the mouth (12.1%). Other adverse
effects were present only on a very small scale. The majority
were slight (98%) and appeared early. Serious side effects
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Table 3. Abstinence rates at 3 months and baseline anxiety and depression values by smoker status.

Smoker co# Anxiety Depression ~ Non smoker co# Anxiety Depression
Total population (n=1144) 41,5 31,6+12,9 9,5+4,8 5,8%4 58,5 1,9+0,5 9,2+4,7 5,54,1
Psychiatric (n=154) 46,8 33,2£16,1 11,1+4,6 74,2 53,2 20,7 11,7x4,4 7,54,8

Note. Data is expressed as %age of patients who smoke and do not smoke, results of CO-oximetry in parts per billion (ppb) and total points obtained in the HADS

questionnaire for each of the anxiety and depression subscales.
#CO: measurement of carbon monoxide in expired air by CO-oximetry.
*Significance at p<o.05, comparisons between smokers and non-smokers.

Table 4. Global incidence of adverse effects connected with the treatment of withdrawal symptoms in the general and psychiatric

populations.

General population (n: 1052)

Psychiatric population (n: 145)

Adverse effect Incidence Slight Moderate Severe Incidence Slight Moderate Severe
Nausea 22 62,1 37,9 0 23,4 79,4 20,6 0
Vomiting 4,4 100 0 0 1,4 100 0 0
Constipation 1,4 80 20 0 3,4 80 25 0
Abdominal pain 2,7 55,5 44,5 0 2,7 100 0 0
Headaches 5,3 78,6 19,4 0 10,3 100 0 0
Dryness of the mouth 12,1 49,6 49,6 0,8 15,1 59 31,8 9,2
Pseudo flu 2,9 80,6 19,4 0 2,7 100 0 0
Insomnia 18,9 50 46,7 3,3 18,6 51,8 44,5 3,7
Nightmares 6,9 65,7 27,3 7 10,3 73,3 20 6,7
Nervousness 36,2 39,1 59,9 1 37,2 35,2 57,4 7,4
Mood disorders 3,2 52,9 44,1 3 4,8 100 0 0
Severe mental events* 0 0 0 0 0 0 0 0

Note. Results expressed as %ages. *Suicide ideation, hospitalization for exacerbated mental pathology.

were exceptional and only reported as nightmares (7%),
insomnia (3.3%), mood disorders (3%), nervousness (1%)
and dryness of the mouth (0.8%). In no case was it necessary
to withdraw the drug (Table 4). The side effects reported
by the psychiatric patients were similar to those described
by the general population, as can be seen in Table 4, while
Table 5 shows adverse effects by drug used.

Discussion

The results of our study display a notable and
progressive reduction in levels of anxiety and depression
over the duration of the smoking cessation programme,
independently of baseline levels and whether or not
patients suffered psychiatric symptoms prior to the start of
treatment and even in the month after the end of treatment.
Abstinence rates at three months were good, both for
Bupropion and Varenicline, and initial levels of anxiety and
depression did not appear to influence results.

With regard to initial anxiety and depression levels, the
levels we found in smokers attended in our unit were not
as high as the literature had led us to expect (Bolam et al.,

2011; Lagrue et al., 2002; Marqueta et al., 2010; Mykletun et
al., 2008; Waal-Manning & de Hamel, 1978), and although
their levels of anxiety were higher than those of depression,
in no case were they of high probability for either diagnosis,
according to the HADS. Nevertheless, our initial scores are
in line with those found in studies such as Sampablo (2002)
or Dawkins (2009) which used the same questionnaire in
specific populations of smokers. Both studies, albeit with
very small sample sizes, yielded higher scores for anxiety
than depression, but in neither case did they fall in the
pathological range.

The most relevant findings in our research were obtained
when analysing the results of monitoring anxiety and
depression levels at one and three months after quitting
with a simple tool such as the HADS. Independently of
baseline levels we found, for example, that there was a
significant improvement in both throughout the follow-up,
with a 4.7 point fall in anxiety at the end of the of the follow-
up, and a 3.2 point drop in depression, reaching levels
considered to be non-pathological. These results again
match those reported by other authors (Anthenelli et al.,
2013; Dawkins et al., 2009; Foulds et al., 2013; Marqueta et
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Table 5. Incidence of adverse effects connected with the treatment of withdrawal symptoms by drug used.

BUPROPION (n=554)

VARENICLINE (n=498)

Adverse effect Incidence Slight Moderate Severe Incidence Slight Moderate Severe
N2/ % N2/ %

Nausea 26 [ 4,7 100 0 0 206/ 41,3 57,3 42,7 0
Vomiting 0/0 0 0 0 46 /9,2 100 0 0
Constipation 1/0,2 100 0 0 14 /2,8 78,6 21,4 0
Abdominal pain 5/0,9 100 0 0 13/2,6 38,5 61,5 0
Headaches 45/8,1 75,5 24,5 0 11/2,2 100 0 0
Dryness of the mouth 108 /19,5 40,7 58,4 0,9 19/3,8 100 0 0
Pseudo flu 15/2,3 86,6 13,4 0 16 /3,2 75 25 0
Insomnia 148 [ 26,7 54 46 0 51/10,2 39,2 49 11,8
Nightmares 13/2,3 84,6 15,4 0 60/12 61,7 30 8,3
Nervousness 156 / 28,1 30,1 69,3 0,6 225/ 45,2 45,4 53,3 1,3
Mood disorders 9/1,6 45,5 55,5 0 25/5 56 40 4
Severe mental events* 0/0 0 0 0 0/0 0 0 0

Note. Results expressed as %ages. *Suicide ideation, hospitalization for exacerbated mental pathology. #Cases: number of cases with side effects compared to

number of cases assessed.

al., 2010; McClure et al., 2009; McDermott et al., 2013; West
et al., 1997), although different measurement approaches
to ours were used (Anthenelli et al., 2013; Marqueta et al.,
2010; McClure et al., 2009; McDermott et al., 2013) and/
or a follow-up of just one month (West et al., 1997). The
study by Marqueta (Marqueta et al., 2010) with more than
500 patients is notable, and although it only measured
anxiety with the State-Trait Anxiety Inventory (STAI) it
showed how this improved significantly until the third
month of follow-up, albeit with an anxiety peak in the days
leading up to and after quitting smoking. In line with our
own research, the majority of these studies have revealed
an improvement from the first month onward, a time
when withdrawal symptoms are strongest (20 days without
smoking), and some authors have attributed an anxiogenic
effect to nicotine (West et al., 1997). In some cases, however,
it appears that the improvement flattens out after the first
month both for anxiety (Marqueta et al., 2010; Dawkins
et al., 2009; McDermott et al., 2013) and for depression
(Dawkins et al., 2009; McClure et al., 2009), although in our
case it was persistent and significant.

The research of Sampablo (2002) provides a striking
contrast to our results. He found that after 6 months
of monitoring, those smokers who managed to give up
appeared to have progressively higher anxiety levels than
those who failed to stop, although the scores for depression
were worse among those who continued to smoke. It should
be noted, however, that the sample size was rather small (50
patients) and the treatment to quit smoking used Bupropion
exclusively, without behavioural support. Similarly, Garza
(2011), in a study with healthy patients treated with
Varenicline versus placebo, did not show any improvement

in anxiety and depression scores either, with initial values
practically normal in both groups and deterioration peaking
in the third week (the height of withdrawal symptoms). It is
worth mentioning that in our study, the smoking cessation
programme combined pharmacological with behavioural
treatment, and that psychological support was maintained
throughout follow-up, which could be a determining factor
behind the improvement.

Psychiatric patients

Psychiatric symptoms were found in 13.4% of cases, a level
below that reported in other research (Gutiérrez, Otero, del
Amo, & Ayesta, 2013; Marqueta et al., 2010; McDermott et
al., 2013; Purvis, Mambourg, BalvanzMagallon, & Pham,
2009; Sobradiel et al., 2007; Stapleton et al., 2008), which
estimated a prevalence of between 18.7% (McDermott et
al., 2013) and 48% (in more selected populations) (Purvis
etal., 2009) among smokers, and around 45% among those
who request help to stop smoking (Sobradiel et al., 2007).

These patients had worse scores in anxiety and depression
compared to healthy participants, although there was clear
improvement over time even though more than half had
previously been diagnosed with depressive syndrome. Our
results are borne out by the findings of McClure (2009),
in which higher initial depression scores were found on
comparing smokers with and without depression, but with
progressive improvement in both patient groups in the
first month, which remained stable in the third. However,
a recent study carried out exclusively with a group of more
than 500 smokers diagnosed with depressive syndrome
(Anthenelli et al., 2013) reports a mean score for their
patients which could be considered normal for anxiety and
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depression, although they did not include other psychiatric
diagnoses.

Treatment subgroups

Although we have alreadystated that the aim of the present
study was not to compare Bupropion and Varenicline, we
did independently assess the development of anxiety and
depression levels with each of the drugs involved. Both
treatment groups showed clear improvements in these levels
from the first month which were progressive and comparable
until the third month for both Bupropion and Varenicline,
even when taking into account that the latter was used over a
shorter period than that recommended in order to improve
treatment compliance. Because the decrease in anxiety and
depression in the first two months could be conditioned by
the pharmacological treatment applied, it is important to
highlight the fact that once both drugs were stopped the
differences between the second and third month remained
significant and the symptoms continued to decrease.

Abstinence rate

The abstinence rate was high (58.5%) even when
including the psychiatric group, which stopped smoking in
more than half the cases (53%), possibly influenced by the
characteristics of the study and the close patient follow-up.
The results of the psychiatric population in particular stand
out, despite what is described in the literature, where higher
dropout ratios and greater difficulty in giving up smoking is
reported in the psychiatric patient group (Killen etal., 2008).
These results may be explained, however, by the fact that a
broad range of patients were included under the concept of
psychiatric pathology, from those who were diagnosed with
a condition at the beginning of the study to those who had
at some point in their lives suffered symptoms. There is a
study, for example, which measured abstinence rates at 12
months with different treatment approaches and reported
results in line with ours when comparing the same type of
treatment (psychological plus pharmacological) at three
months, and which did not find a link between abstinence
results and psychiatric history either (Raich et al., 2015).
Although most researchers assessing abstinence rates with
different drugs exclude the psychiatric population from
their methodology, there are some studies, such as that
of McClure (McClure et al., 2009), which do not report
differences in terms of abstinence between patients with and
without depression treated with Varenicline and present
similar rates to ours (48%), and even higher in the case
of Stapleton (Stapleton et al., 2008). Conversely, data have
been reported elsewhere which suggest abstinence rates up
to 30% worse among psychiatric patients, as in the research
carried out by Purvis (2009), albeit it with a very small and
selected sample of patients. Recently, Cinciripini (2013) has
reported abstinence rates of 38% and 37% for Bupropion
and Varenicline respectively at three months, although in

a population with no psychiatric history. These results were
similar to those of Anthinelli (2013) using Varenicline with
depressive patients (36%), and although these rates are
considerably lower than ours, the approach on which they
are based did not include cognitive-behavioural treatment.
Finally, it is worth pointing out that no baseline differences
in anxiety and depression were found between those who
managed to quit smoking and those who did not.

Side effects

An analysis of adverse events was even carried out one
month after treatment ended and included possible long
term effects. Varenicline produced a considerable number
of side effects, with almost half the patients reporting
nervousness (42.5%) and a large number suffering nausea
(41.3%). It should be noted that, in terms of nausea, while
these results are higher than those found in clinical trials
carried out prior to the commercialization of the drug
(Gonzalez et al., 2006; Jorenby et al., 2006) at around 29%
or in more recent research (Cinciripini et al., 2013), they
are more in line with other later series which included
psychiatric patients (McClure et al., 2009; McClure et al.,
2010; Stapleton et al., 2008; Kasliwal et al., 2009), which
found a range of incidence rates between 38% and 63% in
some cases. Nevertheless, the drug was well tolerated and in
no case was it necessary to suspend treatment, although it
is true that treatment was of shorter duration than normal.
Bupropion had a lower incidence of adverse events, with
nervousness and insomnia being the most frequent (28.1%
and 26.7% respectively), in line with percentages described
in the literature (Cinciripini et al.,, 2013; Gonzalez et
al., 2006; Jorenby et al., 2006). Although our study is not
powerful enough to detect unusual adverse events, it can
be highlighted that no serious neuropsychiatric effects were
registered with any of the drugs used. This is supported
by the most recently published results in the literature
(Meszaros et al., 2013; Thomas et al., 2013)
classic studies (Tonstad et al., 2010), which in some cases

and other

include a psychiatric population, as we have done (Stapleton
et al., 2008). In contrast to our findings, there are some
controversial results in the literature, with some studies
reporting a high risk of serious neuropsychiatric effects,
in particular hospitalization and suicide ideation, in some
cases with greater propensity if patients had a psychiatric
history (Ahmed et al., 2013; Moore, Furberg, Glenmullen,
Maltsberger, & Singh, 2011; Kasliwal et al., 2009).

Potential limitations

The above notwithstanding, our study is subject to
a number of limitations. One of the most important is
the losses to follow-up. These may produce a bias in the
evaluation of results given that we cannot know the levels of
anxiety and depression in the patients who abandoned the
programme. In principle, this can be offset by the fact that
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a comparison of the population’s general characteristics
was made at the beginning and finally included in the study
which showed that they were very similar, including baseline
scores for anxiety and depression. Therefore, at least the
initial levels of anxiety and depression did not condition
the losses to follow-up. Nevertheless, it would have been
interesting to assess the levels of anxiety and depression at
the point of dropout and to determine whether they gave
rise to relapses.

A further limitation to take into account is the short
duration of follow-up (three months) since it has been
noted that depressive episodes can arise in the long
term after quitting smoking. However, the aim of
our research is to determine the connection of this type
of symptomatology with the use of specific treatment
for smoking cessation. Thus the three month follow-
up period (which includes one month after the end of
pharmacological treatment) guarantees the monitoring of
any anxio-depressive symptomatology which could be linked
to the actual taking of the medicine.

Conclusions

the smokers on our programme presented moderately
high baseline levels of anxiety. Psychiatric patients, which
made up 13.4% of the sample had even higher baseline
anxiety levels. These levels, however, descended significantly
over the three month duration of the smoking cessation
programme. The improvement was more marked during
the first month, when withdrawal symptoms are at their
strongest. The psychiatric patients followed a similar
pattern, although they started from a worse baseline
situation. Furthermore, the programme achieved a high
success rate at three months (58.5%), with similar results
independently of the presence of psychiatric pathology.
The improvement in anxiety and depression levels was
brought about with the different drugs used, which were
relatively safe given that although adverse effects were
rather frequent, they were in general light and did not
lead to an interruption of treatment. We should therefore
provide multicomponent smoking cessation treatment even
for patients with psychiatric illnesses, incorporating the
monitoring of possible neuropsychiatric effects alongside
anxiety and depression levels with simple tools integrated
into the routine of smoking cessation consultation.
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Abstract

Resumen

The vast majority of young people have mobile phones. This has
become a must-have item in their lives, with traditional socialization
spaces displaced by virtual ones. They use their mobile phones for
many hours a day, to the detriment of their psychological and social
functioning, showing greater vulnerability to abusive or excessive use,
and more likely to become problematic or addicted users. This paper
aims to study the impact of mobile phone abuse in a sample of college
students, assessing the social, personal, and communicational realms
and deepening understanding of the different cyberbullying profiles,
analyzing who has more personal and social problems using mobiles:
victims or aggressors. Whether the number of hours of mobile
phone use has an effect on these problems will also be explored. The
sample (1,200 students) was selected by multistage cluster sampling
among the faculties of the University of Extremadura. Data were
obtained through Victimization (CYB-VIC) and Aggression (CYB-
AGRES) through the mobile phone scales, and the Questionnaire of
Experiences related to Mobile (CERM). The results show that mobile
phone abuse generates conflicts in young people of both sexes,
although girls have more communication and emotional problems
than boys. In addition, age, field of knowledge, victim/aggressor
profile, and hours of mobile phone use are crucial variables in the
communication and emotional conflicts arising from the misuse of

mobile.

Keywords: Abuse mobile; Profiles ciberacoso; Aggressor; Victim and

university students.

La gran mayoria de jévenes disponen de teléfono movil, convirtiéndose
en un objeto imprescindible en su vida, que ha desplazado los espacios
de socializacion tradicionales por espacios virtuales. Es utilizado por
ellos, durante muchas horas, en detrimento de su funcionamiento
psicolégico y social, mostrando mayor vulnerabilidad a su uso abusivo
0 excesivo, y mayor propension a convertirse en un uso problematico o
adictivo. En este trabajo se pretende estudiar las repercusiones sociales,
personales y comunicacionales del abuso del mévil de los estudiantes
universitarios, y profundizar en los diferentes perfiles del ciberacoso,
analizando quién presenta mas problemas personales y sociales con el
uso del movil: ¢victimas o agresores? También si el nimero de horas
de uso del movil tiene un efecto sobre dichos problemas. La muestra
(1200 estudiantes) fue seleccionada mediante muestreo polietapico
por conglomerados de entre las distintas Facultades de la Universidad
de Extremadura. Los datos fueron obtenidos a través de las Escalas
de Victimizacién (CYB-VIC) y Agresion (CYB-AGRES) a través del
Teléfono Mévil y el Cuestionario de Experiencias relacionadas con el
Moévil (CERM). Los resultados muestran que el uso abusivo del mévil
genera conflictos en los jovenes de ambos sexos; aunque las chicas
manifiestan mas problemas comunicacionales y emocionales que los
chicos. Ademas, la edad, el campo de conocimiento, el perfil victima/
agresor y las horas de uso del mévil son variables determinantes sobre
los conflictos comunicacionales y emocionales derivados del uso
abusivo del mévil.

Palabras clave: Abuso del movil; Perfiles de ciberacoso; Agresor;

victima; Estudiantes universitarios
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he use of Information Technology and Commu-

nications (ICT) is an essential aspect of modern

societies. Access to such tools is increasingly easy

and their use is not problem-free. Among ICTs,
the mobile phone (smartphone) is the most popular. The
intensive use of smartphones has been a cause of concern
to researchers and institutions alike (Gémez, Rial, Brana,
Varela & Barreiro, 2014). While their use does not in itself
pose a problem, the problematic relationship established
with them does (Chdliz, 2010; Echeburua, Labrador &
Becona, 2009) because their use over a large number of
hours a day or in an uncontrolled manner can condition
social relationships (Bianchi & Phillips, 2005; Kamibeppu
& Sugiura, 2005).

There is no agreement on what constitutes a borderli-
ne between overuse and problematic or pathological use,
since the term ICT “addiction” has not yet been officially
recognized by international organizations such as the Ame-
rican Psychiatric Association (APA) or the World Health
Organization (Labrador, Villadangos, Crespo & Becona,
2013; Lopez-Fernandez, Honrubia-Serrano & Freixa-
Blanxart, 2012). However, there is evidence of the onset of
behavioral, emotional and social problems related to mo-
bile phone use, especially among adolescents and young
people (Pedrero, Rodriguez & Ruiz, 2012).

College students and the adolescent population are
the age groups considered to be at highest risk (Weare,
2004); the mobile phone is of much greater importance
for them than for other age groups (Kubey, Lavin & Ba-
rrow, 2001; Morahan-Martin & Schumacher, 2000; Treuer,
Fabian & Friredi, 2001). The vast majority of young people
have one and it is turning into a must-have item in their
lives and leisure time. The mobile is fundamentally a re-
lational tool (Aguado & Martinez, 2006) that provides the
user with the necessary processes of communication and
socialization (Ellwood-Clayton, 2003; INE, 2014; Taylor &
Harper, 2003) to the extent that it has displaced traditio-
nal socialization spaces, giving rise to virtual spaces with
an important social function (Diaz-Gandasegui, 2011). Be-
ing permanently connected seems to satisfy a great need
for constant contact with peers (Kuss & Griffiths, 2011).
Once young people have a mobile they appear unable to
do without it, using it for many hours to the detriment of
their psychological and social functioning (Pedrero, Rodri-
guez & Ruiz, 2012), showing greater vulnerability to overu-
se (Ruiz-Olivares, Lucena, Pino & Herruzo, 2010) and a
higher likelihood of becoming problematic or addictive
users (Walsh, White & Young, 2008). Boys are more prone
to the intensive use of mobiles for games and technology
functions for leisure or entertainment (Choéliz & Villanue-
va, 2011; Chdliz, Villanueva & Choéliz, 2009; Pedrero, Ro-
driguez & Ruiz, 2012). For them the mobile is an element
that helps them advance their social position within the
group (Ling, 2002). For girls, on the other hand, mobile

phone use has aspects that are more emotional (Beranuy,
Chamarro, Graner & Carbonell, 2009; Chéliz, Villanueva &
Choliz, 2009; Ling, 2002; Mante & Piris, 2002), relational
and social, showing a preference for written messages (Pe-
drero, Rodriguez & Ruiz, 2012) and spending more hours
talking on the phone (Ruiz-Olivares et al., 2010) in order
to maintain interpersonal relationships, promote bonding
and boost intimacy in communications (Colas, Gonzdlez &
de Pablos, 2013; Costa, 2011; De Haro, 2010).

The mobile phone is ubiquitous on university campu-
ses and often used in environments where learning takes
place (Lepp, Barkley & Karpinski, 2015; Tindell & Bohlan-
der 2012). In addition to recreational purposes (Barkley
& Lepp, 2013), university students use mobile phones to
find information about their studies, communicate, or-
ganize and collaborate with peers (Organista-Sandoval,
McAnally-Salas & Lavigne, 2013). In these areas, certain
differences in the frequency or type of use in terms of
gender, age and field knowledge of university students
have been noted (Ruiz-Olivares et al., 2010). As a result,
studying the differences in the emotional and communi-
cational impact of mobile phone abuse in terms of these
variables is important.

Currently, the exponential rise in the use of ICTs, as well
as the mastery and familiarity of young people (the inte-
ractive generation) with these technologies has meant that
traditional forms of bullying have changed over time, with
the appearance of more specific phenomena in which ICTs
are used to harass the victim (Smith, Mahdavi, Carvalho &
Tippett, 2006). This new form of abuse, called cyberbull-
ying, consists of intentional and repeated aggression by a
group or an individual continuously using digital forms of
social contact (mainly Internet, mobile phones and online
video games) on a victim who cannot defend him/herself
(Le6n, Felipe, Fajardo & Gomez, 2012).

Cyberbullying is a variation on conventional types of
abuse (physical, verbal and social-relational), but also has
certain characteristics that set it apart (Heirman & Walra-
ve, 2009; Li, 2008; Ortega, Calmaestra & Mora-Merchan,
2008; Slonge & Smith, 2008; Ybarra & Mitchell, 2004): in
cyberbullying there are no safe places to be, which creates
greater insecurity in the victim; the fact that bullying can
even take place inside your own home causes feelings of
helplessness and vulnerability. Harassment is made public
and can be observed indefinitely and by a large number
of people. Physical strength or size do not play a role be-
cause digital stalkers do not need to be stronger than their
victims. Finally, the aggressors can hide behind a cloak of
anonymity, which creates a sense of helplessness among
the victims.

The increasing use of mobile telephones and the ove-
rexposure to social networks catch our attention and cause
social alarm, particularly since it was discovered that young
people and adolescents are exposed to cyberbullying (Ga-
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mez-Guadix, Orue, Smith & Calvete, 2013), either as ag-
gressors or victims. The mobile phone is the device most
commonly used to harass, torment and intimidate others
deliberately and repeatedly (Del Rio, Bringué, Sadaba &
Gonzalez, 2009). Sadaba and Bringué (2010) have defi-
ned it as “the screen that never goes out”. Having a mobile
phone at hand at all times means being able to participate
in bullying others at any time and anywhere, and also to
be continuously exposed to bullying for most of the day.
A study by Giménez, Maquilén and Arnaiz (2015) affirms
that internet access via smartphone is significantly associa-
ted with participation in episodes of cyberbullying. They
show that 94.2% of cyber attackers have their own mobile
phones, and 80.2% access the internet through it, compa-
red with 94.7% of cyber victims. Among the mobile techno-
logy applications principally used by both sides are “What-
sApp”, voice calls (Giménez, Maquiléon & Arnaiz, 2014)
and social networks.

Going to university is a transition period which in many
cases involves becoming independent of the family, ex-
periencing stress in the new situation or looking for new
friends, circumstances that can lead to a change in inter-
net use (Fernandez-Villa et al., 2015). All of this, alongside
young people’s exposure to cyberbullying, means that uni-
versity students are a population of special interest for the
study of behaviors related to cyberbullying.

This paper aims to study the social, personal and com-
municational repercussions of mobile phone abuse in
terms of gender, age, field of knowledge and number of
hours of mobile use of college students, and to deepen
our knowledge of the different profiles of cyberbullying,
analyzing who has greater personal and social problems
using mobile phones: victims or aggressors. Furthermore,
we will investigate whether the number of hours of mobi-
le phone use affects these problems, given the negative
effects that technological harassment has on victims and
aggressors at emotional, academic and psychosocial levels.

Method

Participants

The inclusion criterion for participants was being en-
rolled in the University of Extremadura for the 2014-2015
academic year. The participant sample consisted of 1,200
students. Average age was 20.95 years (SD = 3.430; range
18-32); 58.4% (n = 700) were women and 41.6% (n = 500)
men. Students were enrolled in the first (50.9%), second
(25%), third (17.5%) and fourth (5.8%) years of different
degree courses in the University of Extremadura. The
number of participants was determined by the number of
students enrolled in the 2014-2015 academic year, given a
sampling error of 3% and a confidence level of 95.5%. Stu-
dent selection was carried out using multistage cluster sam-
pling and random selection of degree and year of students

in the University of Extremadura faculties. Not all students
reported their age and field of scientific knowledge, with
the result that 120 and 88 cases respectively were lost in the
analyses of age and field of knowledge,.

Measurement Tools

Sociodemographic questionnaire, specifically developed for
research, containing questions about students’ age, gen-
der, field of scientific knowledge and their subjective per-
ception of hours of daily mobile use.

Victimization through mobile phone scale, CYB-VIC (Buelga,
Cava & Musitu, 2010). This scale aims to determine the
number of victimizations sustained during the past year
through the mobile phone and occurring in a particular
context. The victimization scale consists of 10 items asses-
sing behaviors which involve aggression: 1) Harassment
“They have insulted or ridiculed me with messages or calls”;
2) persecution “They have threatened me, with the inten-
tion of scaring me”; 3) vilification “They have told false ru-
mors or lies about me”; 4) violation of privacy “They have
shared my secrets with others”; 5) social exclusion “They
have called me/told me to be online/but did not speak or
meet me”; 6) identity theft “They have pretended to be me
in order to say or do bad things online”. Responses were
made on a four-point Likert scale, with the following op-
tions: 1 = never, 2 = rarely, 3 = often 4 = always. The valida-
tion of the Buelga, Cava and Musitu scale (2012), yielded a
Cronbach alpha reliability coefficient (a) of 0.85. With our
participants the following indices were obtained: a = 0.75,
composite reliability (CR) = 0.79, with an average variance
extracted (AVE) of 0.50. These indices indicate an adequa-
te overall level of reliability.

Aggression through mobile phone scale, CYB-AGRES (Buelga
& Pons, 2012). This scale attempts to establish the number
of cyber aggressions committed during the past year using
the mobile phone. The scale consists of 10 items assessing
behaviors which involve aggression: 1) harassment “I have
insulted or ridiculed people with messages or calls”; 2)
persecution “I have threatened people in order to frigh-
ten them “; 3) vilification “I have told lies or false rumors
about someone”; 4) violation of privacy “I have told other
people’s secrets in order to annoy them”; 5) social exclu-
sion “I made calls and did not speak, or I told people to be
online and did not meet them there”; 6) identity theft “I
have pretended to be someone else in order to say or do
bad things by mobile phone or internet.” Responses were
made on a four-point Likert scale (never, rarely, often and
always). The o reliability coefficient of the scale obtained
in the Buelga and Pons study (2012) was 0.88. With our
participants, the scale yielded an a of 0.82, FC = 0.85, and
AVE = 0.52.
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Questionnaire of Experiences velated to Mobile, CERM (Bera-
nuy et al., 2009). This questionnaire is designed to examine
the degree of “addiction” to the mobile phone among the
participants of the study. This questionnaire also has 10 four-
point Likert items, ranging from 1 to 4 in increasing order
of intensity (1 = not at all, 2 = a little, 3 = somewhat and 4 =
rather). It consists of two factors: conflicts and communica-
tion/emotional use. The “conflicts” factor refers to the perso-
nal and social impact of mobile phone abuse (Beard & Wolf,
2001; Young, 2007): “Have you been at risk of losing a signifi-
cant relationship, job or educational opportunity because of
mobile phone use? “. The “communication and emotional use’
factor assesses the communicational and emotional reper-
cussions resulting from mobile phone abuse: “Do you think
life without a mobile is boring, empty and sad?”.

The scale has good reliability, with an o of 0.80 (Beranuy
et al., 2009). With our participants, scores of 0.80 a, FC =
0.80, AVE = 0.50 were obtained. Furthermore, the dimen-
sions or factors of the questionnaire yielded acceptable re-
liability and AVE 2 0.50 [conflicts (o= 0.67, FC = 0.78, VME
=0.50); communication and emotional use (o= 0.72, FC =
0.80, VME = 0.50)].

Procedure

The different tools were applied to students during the
2014/2015 academic year. The American Psychological As-
sociation’s ethical guidelines (APA, 2009) concerning the
informed consent of participants were followed, despite
this being an investigation that causes no harm, given that
it researches methods of classroom management in an
educational context. The confidentiality of data obtained
and their use exclusively for research purposes was guaran-
teed. Questionnaires were completed within the context of
the classroom and under the presence of the researcher,
who was trained to clear up any doubts arising with regard
to the questions. Participation was entirely voluntary, no
compensation was offered. The questionnaires were com-
pleted in 20 to 25 minutes.

Data analysis

The data analysis techniques used were of a quantitative
type, using SPPS (version 21) to apply statistical techniques
such as Student t test, ANOVA and MANOVA. The data
were subjected to the Kolmogorov-Smirnov, Rachas and Le-
vene tests. Given that p > 0.05 in all tests, the assumptions
of normality, randomization and homoscedasticity were ve-
rified, which in turn justified the use of parametric tests.

Results

Mobile phone abuse and differences by students’ gender, age
and field of scientific knowledge.

Table 1 shows the results of the Student t test. We found
significant differences in the “communication and emotio-

nal use’ factor associated with the gender variable. Girls
appear to have more communication and emotional pro-
blems through mobile phone use than boys (t = 6.160, p
<0.001, r = 0.18).

The ANOVA test (Table 2) yielded significant differen-
ces among the mean scores of age groups in the two fac-
tors. The goodness of fit test for Bonferroni multiple com-
parisons shows that the differences found in the first factor,
“conflicts”, are only significant among the 18 to 20 group,
compared with the over 25 group (p = 0.008). Regarding

¢

the second factor, “ communication and emotional use’, the
differences are significant among the youngest group (18
to 20), compared with the other groups (p = 0.001), with
the 21 to 24 group (p <0.001) and over 25 group.

Table 3 displays the data from the ANOVA test, which
shows that there were significant differences concerning
students’ scientific field in the scores for the “communica-
tion and emotional usé’ factor. Students from the scientific
and technical knowledge areas obtained lower scores than
the other students.

The goodness of fit test for Bonferroni multiple com-
parisons of shows that there are no significant differences
between scientific fields: health sciences, judicial and social
sciences and humanities. However, significant differences
were found between the technical sciences area and the
other scientific fields: p < 0.001 with the field of health
sciences; p < 0.001 with the judicial and social sciences
field; p = 0.017 with the humanities.

Mobile phone abuse and victim and aggressor profiles.

In order to select those students who had experienced
the roles of victim and aggressor on a greater number of
occasions and with greater intensity, the 75th percentile va-
lue was calculated for the scores on the victimization through
mobile phone scale (CYB-VIC) and the aggression through mo-
bile phone scale (CYB-AGRES). These scales record student
responses regarding their participation by the number of
victimizations sustained or cyber aggressions committed
over the past year using mobile phones.

The descriptive and percentiles scores for each of the
profiles were: victims (M = 12.69, SD = 2.75, 75th percen-
tile: 14), aggressors (M = 11.67, SD = 2.99 75th percentile:
12). Subgroups were selected from the final sample and it
was found that there were students who could be included
in several possible combinations within these roles, so that
finally the following profile subgroups were established:
victims (n = 110), offenders (n = 184), victim/aggressor (n
=217) and without profile (n = 605).

In the next step, we investigated the possible influence of
the student’s profile when being harassed by mobile phone,
as well as the hours of mobile use, on the scores for factors
in the questionnaire of experiences related to mobile, CERM. A
multivariate analysis of variance (MANOVA) was carried
out with the hours of mobile phone use (up to two hours a
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Table 1. Gender differences in mobile phone experiences.

Male (n=500) Female (n=700) Student t test
CERM Factors
M SD M SD t p r
Conflicts 6.79 2.36 6.66 1.94 -.946 0.344 0.03
Communication and emotional use 9.42 2.94 10.50 2.84 6.16 0.000 0.18
Table 2. Age group differences in mobile phone experiences.
Intervalos de edad
18- 20 (n=623) 21-24 (n=354) 25-32(n=103) ANOVA
CERM factors
M SD M SD M SD F p
Conflicts 6.85 2.14 6.63 2.12 6.17 1.77 4.95 0.007
Communication and
emotional use 10.44 2.93 9.72 2.84 8.95 2.79 15.51 0.000
Table 3. Differences among fields of knowledge in mobile phone experiences.
Fields of knowledge
HS (n=246) JSS (n=550) TC (n=232) H (n=84) ANOVA
M SD M SD M SD M SD F p
Conflicts 6.84 2.05 6.80 2.12 6.48 2.20 10.28 2.81 1.953 0.119
Communication and
emotional use 10.28 2.81 10.48 2.93 8.86 2.64 9.95 3.23 17.94 0.000
Note. HS=Health Sciences; JSS=Judicial and Social Sciences; TS=Technical Sciences; H=Humanities.
Table 4. Means and standard deviations for the “Conflictos” and “Communicative y Emotional Use”
factors according to hours of mobile use and cyberbullying abuse profile.
Cyberbullying profile
f Victim Aggressor Victim / aggressor No profile
CERM Factors  D21ly hours of
mobile use M SD M sD M sD M SD
up to 2 hours 5.94 1.21 6.10 1.63 7.34 3.70 5.65 1.21
3-5 hours 6.78 2.36 7.00 2.39 8.16 2.42 6.21 1.59
Conflicts
6-10 hours 6.91 1.75 7.23 1.64 7.98 2.31 6.46 2.02
11 or more hours 9.06 2.33 7.25 1.68 8.07 2.92 6.74 1.69
up to 2 hours 7.89 2.05 8.95 2.36 10.50 3.63 7.70 2.12
Communication 3.5 hours 10.25 3.26 10.4 2.66 11.50 2.44 9.82 2.75
and emotional
use 6-10 hours 11.20 2.74 10.85 2.63 11.70 2.10 10.20 2.50
11 or more hours 12.47 3.30 12.77 2.63 12.70 2.34 10.90 2.63

day, three to five hours, six to ten hours and more than ele-
ven hours) and the four defined profiles (victim, aggressor,
victim/aggressor and no profile) were used as fixed factors,
and the two factors of “conflicts” and “communication and emo-
tional use” from the questionnaire of experiences related to mobile,
CERM, were employed as dependent variables. The Wilks
Lambda (A) value was used to test for the existence of sig-
nificant differences, and the partial eta-squared (h?) value
was used as an index of effect size. Table 4 shows the means
and standard deviations of the “conflicts” and “communica-
tion and emotional use’ factors for hours of mobile phone use
and profiles of harassment by mobile.

The results obtained highlight significant differences
depending on the participant profiles (Wilks A = 0.894, p <
0.001, n? = 0.055), the hours of mobile phone use (Wilks A
=0.891, p < 0.001, n* = 0.056), and the interaction between
the profiles and hours of use mobile (Wilks A = 0.967, p =
0.013,1*=0.017).

In terms of the participant profiles, statistically signifi-
cant differences were found in the two factors “conflicts”
(F(3, 1200) = 29.60, p < 0.001, n? = 0.081) and “communi-
cation and emotional use” (F(3, 1200) = 25.57, p < 0.001, n?
= 0.071), with a higher score on average for students with
the victim/aggressor and aggressor profiles (see Table 4).
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With regard to the “conflicts” factor, Bonferroni multiple
comparisons show that the largest significant differences
are found among victim/aggressor subgroups, followed by
the victim profile, compared to participants with no profile
or not involved in the mobile phone harassment. The grea-
test significant differences related to the factor “communica-
tion and emotional use¢” were found in the victim/aggressor
subgroups, followed by the aggressor profile, compared to
participants with no profile. There are differences in both
factors among all pairs of different profiles comparisons,
except between the victim and aggressor profiles.

Regarding the number of hours of mobile phone use, the
results also show statistically significant differences in the
factors “conflicts” (F (3, 1200) = 12.21, p < 0.001, n? = 0.035)
and “communication and emotional use’ (F (3, 1200) = 40.16, p
<0.001, n* = 0.107). Bonferroni multiple comparisons show
that for the “conflict” factor the greatest significant differen-
ces appear among students who use the mobile more than
eleven hours a day, and those who use it for two hours. The-
re are no differences between the subgroups using mobiles
for over eleven hours and six to ten hours. For the “commu-
nication and emotional use’ factor, the biggest significant diffe-
rences exist between the over-eleven-hours subgroup com-
pared with the two-hours subgroup. Significant differences
are found among all subgroups, and mean scores are higher
in students with more hours of daily mobile use.

Finally, in terms of the interaction between the partici-
pant profiles and hours of mobile phone use, statistically
significant differences were found only in the “conflicts” fac-
tor (F (9, 1200) = 2.083, p < 0.028, n* = 0.018). These were
found between students who use the mobile more than
eleven hours a day and those who use them for up to two
hours in the victim and aggressor profiles and those with
no profile, while no significant interaction exists in the vic-
tim/aggressor profile.

Discussion

The mobile phone has become the most popular tech-
nology among young people, and an indispensable tool in
their daily lives, but one which at times gives rise to proble-
matic or addictive use (Choliz, 2012), and which is also the
device most used to harass and intimidate others (Del Rio,
et al., 2009). The purpose of this study was thus to analyze
the social, personal and communicational impact of mobi-
le phone abuse among college students, and deepen our
knowledge of different profiles of cyberbullying.

Mobile phone abuse and differences by student gender, age and
field of scientific knowledge

Regarding gender, the misuse of mobile phones gene-
rates conflicts in young people of both sexes equally, with
girls reporting more communicational and emotional pro-

blems than boys. These results are consistent with other

studies that show that women are more likely than men
to suffer negative consequences of maladaptive of mobi-
le use (Beranuy, Oberst, Carbonell & Chamarro, 2009;
Takao, Takahashi & Kitamura, 2009). The mobile allows
an emotional connection with others (Aguado & Martinez,
2006), resulting in increased use especially among girls
(Sanchez-Martinez & Otero, 2009), who use it to maintain
this emotional closeness, and to deal with unpleasant emo-
tional states (Choliz, Villanueva & Choliz, 2009).

In terms of age, results confirm that the younger partici-
pants (18 to 20) had greater communicational and emotio-
nal conflicts arising from the use of mobile phones than the
older age groups (21 to 24 and over 25). This matches the
results of a study by De la Villa and Saarez (2016), who con-
cluded that the problems related to emotional and com-
munication use of mobile phones, as well as conflicts ge-
nerated by such use, increased during middle adolescence
with respect to preadolescence. Thus, the youngest in our
study, those who are coming out of adolescence (18 to 20)
view the mobile as something natural, while “older” young
people (the 21 to 24 and over 25 groups) use mobile pho-
nes more professionally and less for leisure, and thus with
fewer negative consequences (Beranuy, Chamarro, Graner
& Carbonell, 2009). This is also confirmed by certain other
studies (Derbyshire et al., 2013), and probably due to the
fact that they are increasingly aware of the problem of ex-
cessive time spent using mobiles and the possible negative
consequences (Labrador & Villadangos, 2010).

Age is therefore an important factor influencing the way
people behave and socialize when using the mobile phone.
First access to such technology takes place at increasingly
early ages, and the availability of mobile phones is signifi-
cantly higher above age 10, reaching 100% over the age of
17 years (INE, 2015). The younger the users, the greater
the percentage of people with high rates of problematic
mobile use. The prevalence among Spanish adolescents
(12 to 18) is between 15 and 20% (Flores, Jenaro, Gonza-
lez, Martin & Poy, 2013; Jenaro, Flores, Gémez-Vela, Gon-
zalez-Gil & Caballo, 2007; Labrador & Villadangos, 2010;
Loépez-Fernandez, Honrubia-Serrano & Freixa-Blanxart,
2012; Sanchez-Martinez & Otero, 2009) and 7.99% in the
university population (Jenaro et al, 2007). Rather than be-
ing linked to the use of mobiles, these age-related results
are more closely connected to the developmental stage of
adolescence, characterized by low levels of life experience,
difficulty in recognizing subtle addictions and a sense of
normality when engaging in risky behaviors (Castellana,
Sanchez- Carbonell, Graner & Beranuy, 2007) as well as
deficits in delayed gratification, planning and considering
future consequences (Corona & Peralta, 2011). It is a stage
in which adolescents are more easily influenced and have
lower impulse control (Munoz-Rivas & Agustin, 2005).

With regard to “communication and emotional use’ stu-
dents from technical science fields of knowledge score
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lower than other students (health sciences, judicial and
social sciences and humanities). Two possible hypotheses
can help interpret these results: the difficulty of technical
degrees on the one hand, and gender bias on the other.
With regard to the first of these, among the scientific and
technical degrees during the 2014-15 academic year the
average number of credits gained, the level of academic
performance (measure by credits gained ratio compared
to credits enrolled) and the average grades of academic
records are the lowest compared to other scientific fields
(Ministry of Education, Culture and Sport, 2015). The stu-
dents perceive technical degrees as being more difficult,
and social sciences degrees as easier. The greater demands
of technical degrees undoubtedly condition the use of mo-
bile phones by students enrolled on them. They tend to
use them more for academic tasks such as accessing the
schedule of activities of the different courses on the virtual
campus, accessing digital library services, university web-
mail platform, etc., rather than intensively for recreational,
communication and social purposes.

In terms of gender bias, during the 2014-15 academic
year the percentage of men enrolled in technical scienti-
fic degrees was 74.1%, as against 25.9% women. In other
fields, the percentage of women is higher than men. In
our sample from the technical science field, 72% were
male vs. 28% female. As we noted earlier when analyzing
the gender variable, our results show that girls have more
communicational and emotional problems than boys.
The differences found in the “communication and emotional
use” factor between students from the scientific and tech-
nical knowledge field and those from other fields, could
be due to the imbalance between the number of men and

women.

Mobile abuse and victim and aggressor profiles

According to the results, the victim/aggressor profile is
the subgroup with more conflicts with mobile use, followed
by the victim profile. A characteristic behavior exhibited
by both profiles is the constant checking of messages re-
ceived via mobile phone, which can carry threatening and
harassing remarks made about them by others (Li, 2008;
Mason, 2008; Slonje & Smith 2008). This could lead to
an increase in personal and interpersonal conflicts. With
regard to this, some studies conclude that cyberbullying
generates feelings of anxiety, depression, low self-esteem,
irritability and sleep disorders in victim and victim/aggres-
sor (Garaigordobil, 2011), which in turn lead to excessive
of mobile phone use and increased problematic Internet
use (Ehrenberg, Juckes, White & Walsh, 2008; Gamez-Gua-
dix et al, 2013.). Thus, both victims and victim-aggressors
change their social and work/academic habits, tend to iso-
late themselves, and see their mobile as a refuge to help
them look for more supportive virtual relationships, and as
social substitute for face-to-face relationships with friends

(Garcia del Castillo et al, 2008; Giménez et al, 2015; Kuss
& Griffiths, 2011).

With regarding to communication and emotional use, it is
the victim/aggressor subgroup, followed by the aggressor
profile, which has the greatest communicational (increa-
sed aggressive behaviors, lower impulse control) and emo-
tional effects (restlessness, anxiety, anger and irritation) as
a consequence of mobile phone misuse in comparison to
participants with no profile. These results are consistent
with other studies (Garaigordobil, 2011;. Giménez et al,
2015) which confirm the existence of aggressive behaviors,
change of interests and high levels of anxiety among these
participants in cyberbullying.

Houyrs of mobile use

As for the hours of use of mobile, results highlight that
students who use mobile phones more than eleven hours
a day have more conflicts with its use, and this “use” has a
more communicative and emotional angle than for tho-
se who use it for two hours. According to Echeburta and
de Corral (2010), people can talk on the phone for profit
or pleasure, while an addicted person seeks to relieve the
emotional distress (boredom, loneliness, anger, nervous-
ness, etc.). In this regard, some studies have concluded that
itis the aggressors who have higher daily mobile consump-
tion than the victims or those not involved (Giménez et
al., 2015), to the extent that they risk becoming addicted,
especially if we consider that students often underestimate
their daily mobile use, claiming to spend between one and
four hours, when in reality it has been confirmed that this
is considerably higher (Aslanidou & Menexes, 2008; Gar-
mendia, Garitaonandia, Martinez & Casado, 2012; Hunley
etal ., 2005).

Finally, regarding the interaction between the partici-
pant profiles and hours of mobile use (victim, aggressor
and no profile), is was found that those who use mobile
phones more than eleven hours a day have greater con-
flicts compared to those who use it up to two hours. This,
however, is not the case with the victim/aggressor profile,
where the number of hours does not determine conflicts.
Here, one can understand that when responding aggres-
sively, the victims display intrapersonal and interpersonal
problems more strongly which arise from mobile phone
use. Various studies show that subjects who assume the
complex role of victim/aggressor report greater symptoms
and higher rates of distress compared to the other bullying
profiles (Felipe, Leon & Fajardo, 2013, Haynie et al. 2001;
Kaltiala-Heino, Rimpeld, Rantanen & Rimpela, 2000; Kim,
Leventhal, Koh, Hubbard & Boyce, 2006; Stein, Dukes &
Warren, 2007).

Limitations
The present study has several limitations, such as the use
of self-reports as the only method of data gathering for the
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evaluation of both cyberbullying situations and mobile pho-
ne abuse. In addition, differences in the number of cases in
each of the roles described means that the results should
be considered with caution until they can be expanded in
number: victims (n = 110), aggressors (n = 184), victim/ag-
gressor (n =217) and without profile (n = 605). Furthermo-
re, it should be remembered that the sample is only repre-
sentative of the university population, so the results cannot
be generalized to the non-university population.

Conclusions

On the one hand, it is necessary to highlight the tea-
ching of values for children, young people and adults in
order to achieve a positive, harmless and responsible use of
communication technologies. These are increasingly avai-
lable at any time and in any place, and in many cases - most-
ly among minors - without adequate control or supervision,
which exposes children and young people to a considera-
ble number of risk situations. Schools have the obligation
and the opportunity to create social spaces and to change
attitudes towards the use of these important technologies,
provide teachers with resources to prevent undesirable atti-
tudes and tackle the different forms of harassment.

On the other hand and in line with the above, there is
a need for implementing prevention programs beyond
school, given the importance of eradicating situations where
harassment and/or cyberbullying can take place. The aim of
such measures is that young people identify with the values
of respect, empathy and non-violence, which should prevail
at university level. The importance of research is highlighted
in order to identify all forms of harassment, with special em-
phasis on those produced by new technologies, deepening
our knowledge of the positive uses and the consequences of
abuse by promoting responsible use and healthy enjoyment
as strategies which can prevent digital violence.
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Abstract

Resumen

According to the last Survey on Drug Use among Secondary School
Students (ESTUDES 2014-2015), consumption levels of alcohol and
other substances have decreased in the last years in Spain. However,
available data on binge drinking remain worrying, given the negative
consequences related with this pattern. The aim of this paper is to
analyse binge drinking among adolescents, providing updated data
on prevalence in addition to information about the consequences
and some predictive factors of binge drinking. A correlational
method was used for this purpose, comprised of administering a
survey to Compulsory Secondary School, High School and Vocational
Training students. Based on a sample of 3,419 Galician adolescents
aged between 12 and 18 years (M = 14.57; SD = 1.76), the results
show that binge drinking is a common and global practice, with few
socio-demographic differences but related with a wide range of risk
practices. Furthermore, variables such as consumption expectancies,
consumption by family and friends, as well as curfew time and
allowance money have been identified as interesting predictive factors
that should be taken into account at the preventive level.

Keywords: Adolescents; Alcohol; Underage drinking; Binge drinking;
AUDIT.

Segin la ultima Encuesta sobre uso de drogas en Ensenanzas
Secundarias (ESTUDES 2014-2015), los niveles de consumo tanto
de alcohol como de otras sustancias han disminuido en Espana en
los ultimos anos. No obstante, siguen siendo preocupantes los datos
referidos al consumo intensivo de alcohol (CIA), sobre todo habida
cuenta las graves repercusiones asociadas a este patrén. El objetivo
del presente trabajo ha sido analizar el consumo intensivo de alcohol
entre los adolescentes, ofreciendo datos actualizados no sélo de su
prevalencia, sino también de sus consecuencias y posibles factores
de pronéstico. Para ello se utiliz6 una metodologia correlacional,
consistente en la realizacion de una encuesta a estudiantes de
ESO, Bachillerato y FP de grado medio. La muestra final estuvo
compuesta por 3.419 adolescentes gallegos de entre 12y 18 anos (M
= 14,57; SD = 1,76). Los resultados obtenidos revelan que el CIA es
una practica frecuente y globalizada, con escasas diferencias a nivel
sociodemografico, pero asociada a un amplio abanico de conductas
de riesgo. Por otra parte, variables como las expectativas de consumo,
el consumo entre los pares y en el entorno familiar, asi como la hora
de llegada a casa o el dinero disponible han sido identificadas como
interesantes factores de pronéstico que debieran ser tenidos en
cuenta en el plano preventivo.
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busive consumption of alcohol among adoles-
cents is one of the main public health problems
in Spain, as reflected in the 2009-2016 National
trategy on Drugs (National Drug Plan, 2009a).
The same occurs on a European level, with the strategy im-
plemented by the European Council in its 2013-2020 EU Ac-
tion Plan on Drugs (European Council, 2013). Despite the
decrease in consumption levels of both alcohol and other
drugs in recent years, prevalence figures continue to be
high, especially with regards to alcohol, which ranks as the
most-consumed psychoactive substance. According to data of
the European School Project on Alcohol and Other Drugs (ESPAD
2011) (Hibell etal., 2012), 79% of students between the ages
of 15 and 16 had consumed alcohol in the last 12 months,
and 57% had consumed alcohol in the last month. In Spain,
the results of the most recent National Survey on Drug Use
among Secondary School Students (ESTUDES 2014-2015) (Na-
tional Drug Plan, 2016) highlight that 76.8% of adolescents
between the ages of 14-18 had consumed alcohol in the last
year, and 68.2% had consumed alcohol in the last month.
Within this context, one of the greatest concerns of pro-
fessionals and researchers is the establishment of a usage
pattern characterized by the ingestion of large amounts of
alcohol over short time periods, mainly during the wee-
kend, and usually resulting in drunkenness (Anderson,
2007; Calafat, 2007; Cortés, Espejo & Giménez, 2007). Lite-
rature in English usually refers to this consumption pattern
as binge drinking (BD), in Spain referred to as intensive
alcohol consumption (consumo intensivo de alcohol in Spani-
sh [CIA]) (Rodriguez-Martos & Rosén, 2008). According
to the World Health Organization (WHO, 2004), BD is de-
fined as the consumption, by an adult, of at least 60 grams
of alcohol (6 Standard Drink Units -SDU- in Spain) in a
single drinking episode. However, many difficulties arise in
making BD operational based on this definition. First, the
lack of consensus as to what is considered a Standard Drink
Unit (SDU) results in inter-country variability of criteria on
the amount of alcohol consumption per episode (Mongan
& Long, 2015; Parada et al., 2011). Likewise, the vagueness
of the time period considered a “single episode” has led
several authors to propose the need for taking into account
blood alcohol concentration levels, which entails including
duration in the definition of BD (National Institute on Al-
cohol Abuse and Alcoholism [NIAAA], 2004). Given these
considerations, authors such as Parada et al. (2011) propo-
se defining BD as the consumption of 6 or more alcoho-
lic drinks for men (5 or more for women) during a single
drinking episode (a period of 2 hours) at least once in the
last 30 days. Nevertheless, when referring to adolescents, it
has been deemed pertinent to reduce to 3 the number of
alcoholic drinks ingested on a single consumption episode
because the BAC levels reached by adolescents are much
higher than those of adults when consuming the same
number of drinks (Donovan, 2009).

This lack of consensus in operationalising BD and the
use of highly heterogeneous samples has resulted in great-
ly disparate prevalence rates across different epidemiologi-
cal studies. For example, recent data from the National Sur-
vey on Drug Use and Health (Hedden et al., 2015) points out
that 6.1% of adolescents between the ages of 12-17 have
indulged in BD in the last month in the United States. In
addition, results of ESPAD 2011 indicate that 39% of Euro-
pean students between the ages of 15-16 have indulged in
BD in the last month, while in Spain 32.2% of students be-
tween the ages of 14-18 indulged in BD in the last 30 days,
and 22.2% got drunk (National Drug Plan, 2016).

Obviously, in any case, BD is a serious public health pro-
blem with clear, negative consequences. Some studies, for
example, have confirmed a close relationship between BD
and long-term organic damage, like cirrhosis, hyperten-
sion and coronary diseases (Anderson, Cremona, Paton,
Turner, & Wallace, 1993; Marmot, 2001; Pincock, 2003).
Of no less importance are the alterations that arise on the
cerebral level, from structural and functional perspecti-
ves (Cadaveira, 2009; Lopez-Caneda et al., 2014; Tapert,
2007), with a great number of studies documenting possi-
ble neurocognitive and neurobehavioral repercussions as-
sociated with this consumption pattern (Cadaveira, 2010;
Guerri, 2010; Guerri & Pascual, 2010; Tapert & Brown,
1999; Ziegler et al., 2005). Literature also points out that
adolescents who indulge in BD are also more likely to
become involved in various risk behaviours, like fighting
(Swahn, Simon, Hamming, & Guerrero, 2004; Wechsler,
Davenport, Dowdall, Moeykens & Castillo, 1994), driving
under the influence of alcohol (Adams, Evans, Shreffler,
& Beam, 2006; Windle, 2003), having problems with the
police, being victims of robbery or theft, participating in
risky sexual practices (DeCamp, Gealt, Martin, O”Connell,
& Visher, 2015; Huang, Jacobs, & Deverensky, 2010) or ha-
ving a lower academic performance (Miller, Naimi, Brewer
& Jones, 2007). Likewise, studies like those by Jones, Oelt-
mann, Wilson, Brener, & Hill (2001) or Miller et al. (2007)
have found a close relationship between BD and the use
of other substances, and have even suggested that BD du-
ring adolescence is a risk factor for the later development
of alcohol abuse/dependency in adulthood (Chambers,
Taylor & Potenza, 2003; Garcia-Moreno, Expésito, Sanhue-
za & Angulo, 2008; Petit, Maurage, Kornreich, Verbanck &
Campanella, 2014). One variable that influences the likeli-
hood of appearance of many of these consequences and
of their seriousness is the age of onset of the adolescents’
alcohol consumption (Motos, Cortés, Giménez & Cadavei-
ra, 2015). Such is the case that delaying the age of onset is
contemplated as one of the goals of the 2013-16 National
Drug Plan (National Drug Plan, 2009b) (general objective
4), as well as in different regional plans, like the 2011-2016
Addiction Disorders Plan of Galicia (Xunta de Galicia [Regio-
nal Government of Galicia], 2010) (objective 1.3). Never-
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theless, the main, nationwide information system available
with regards to BD, ESTUDES, uses a limited sample that
includes adolescents between the ages of 14-18. Therefore,
the availability of empirical data on the prevalence of BD
among younger ages (12-13 years) would be interesting, es-
pecially given that the age of onset of alcohol consumption
was already 13.9 years in 2014 (National Drug Plan, 2014).

The significant implications that BD can entail on cli-
nical and psychosocial levels also justifies that researchers,
professionals and institutions focus a major part of their
efforts on developing preventive measures to decrease al-
cohol consumption levels and, especially, of this new way
of drinking by binging. For this purpose, the capacity for
identifying potential, associated variables is key. As regards
the possible role of sociodemographic variables, different
studies coincide in pointing out that adolescent boys tend
to drink alcohol more intensely than adolescent girls (Fu-
ller-Thomson, Sheridan, Sorichetti & Mehta, 2013; Peralta,
Steele, Nofziger & Rickles, 2010) and that the prevalence
of BD increases with age, reaching its highest levels in early
adulthood (around the age of 20) (Mota etal., 2010; Wind-
le, Mun & Windle, 2005). Beyond gender or age, BD has
also been associated with personal variables, such as avoi-
dant coping style (Doumas, Turrisi, & Wright, 2006; Pir-
kle & Richter, 2006), low perception of risk (Parada et al.,
2011) or positive expectancies about the effects of alcohol
consumption (Durkin, Wolfe & Clark, 2005; McBride, Ba-
rret, Moore & Schonfeld, 2014). Many studies also relate
BD with alcohol consumption by peers (Coleman & Cater,
2005; Stickley et al., 2013) and with family-related varia-
bles, such as parental attitudes favouring alcohol consump-
tion (Jander, Mercken, Crutzen & De Vries, 2013), being
a member of a destructured household (Fuller-Thomson
et al., 2013) or high parental consumption levels (Espa-
da, Pereira & Garcia-Fernandez, 2008; Pons & Berjano,
1999). Likewise, other variables, such as allowance money,
socioeconomic status or curfew time, though with lesser
empirical evidence in the context of BD, have also been as-
sociated with adolescent alcohol consumption (Humensky,
2010; National Drug Plan, 2014; Varela, Marsillas, Isorna &
Rial, 2013).

Given the interest that this issue continues to spark on
different levels, the purpose of this study is to objectively
analyse BD among the adolescent population of Galicia,
defined on the basis of three criteria: a) consumption of 6
or more alcoholic drinks during a single consumption epi-
sode, within 2 hours (reflecting the criteria supported by
Parada et al., 2011); b) consumption of 3 or more alcoho-
lic drinks during a single consumption episode (within 2
hours), reflecting the viewpoint of those who stress the per-
tinence of decreasing the amount of drinks when referring
to adolescents; and c) getting drunk, therefore intending
to evaluate the more subjective component of consump-
tion. In summary, first we intend to obtain new data on the

prevalence of this practice among adolescents, by broade-
ning the sample from ages 12-18, while also analysing said
prevalence by population segments according to gender,
age, ownership of the school, residential area or parents’
level of education. Second, we intend to contribute new
evidence on the consequences or risks of BD that will be
useful for consolidating the importance of this phenome-
non. Finally, we intend to identify possible predictive fac-
tors for the purpose of guiding preventive efforts.

Method

Participants

A correlational method was used in pursuit of our goals.
Specifically, a survey was completed by the student popula-
tion of Compulsory Secondary School (ESO), High School
and Vocational Training in the autonomous region of Gali-
cia (approximately 140,000 students). Bi-level sampling was
used to select the sample: by conglomerates, for selecting the
first-level units (school centres) and by quotas, according
to gender and level, for selecting the second-level units
(individuals). A total of 37 public and private/state-funded
centres from the four provinces of Galicia were randomly
selected, respecting the existing population quotas. The
final sample was comprised of 3,419 adolescents (50.6%
boys; 49.4% girls) between the ages of 12-18 (M =14.57; SD
=1.76). Of these, 2,236 attended public schools and 1,183
attended private/state-funded schools. Of these, 73.3%
were enrolled in ESO (38.2% in the first year and 35.1%
in the second year), 20.4% were high school students and
6.2% were undergoing basic professional training (Initial
Professional Qualification Programmes) or a mid-level Tra-
ining Programme.

Instruments

Data was collected using a survey designed expressly for
this purpose, comprised of questions grouped in five blocks:
(1) a first block extracted from the National Survey on Drug
Use among Secondary School Students (ESTUDES 2010) (Natio-
nal Drug Plan, 2011) referring to the consumption habits
of alcohol and other substances (in the last year and in the
last month); (2) a second block including questions related
to BD. The existent controversy as to the operationalisation
of this construct led us to opt for using three different indi-
cators: two quantitative indicators, (a) having consumed 3
or more alcoholic drinks during a single drinking episode
(2 hours) and (b) and having consumed 6 or more alcoho-
lic drinks during a single drinking episode (2 hours), and
another more subjective indicator (c) having got drunk; (3)
a third block including the Alcohol Use Disorder Identification
Test (AUDIT) in the self-administered version (Rial et al.,
2015) to estimate hazardous alcohol consumption, with a
satisfactory internal consistency in this study (0. =.77); (4) a
fourth block extracted from the Furopean School Survey Pro-
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ject on Alcohol and Other Drugs (ESPAD 2011) (Hibell et al.,
2012) referring to possible problems associated with alco-
hol consumption; (5) a fifth block of questions of our own
design (based upon the ESTUDES and ESPAD surveys),
referring to variables associated with BD highlighted in lite-
rature, such as curfew, allowance money, beliefs and expec-
tancies, consumption by family members or peers; and, fi-
nally, information referring to sociodemographic variables,
such as gender, age, ownership of the school, residential
area or parents’ level of education.

Procedure

Data was collected in the classroom, in small groups
(between 15-20 individuals), using a survey to be comple-
ted individually. Data was collected by a team of psycholo-
gists experienced in these types of tasks. Each subject was
informed of the purpose of the study, confidentiality and
anonymity of the responses. Consent and collaboration was
granted by both the directors of the educational centres,
as well as of the respective students’ parent associations.
Participation was completely voluntary and completion of
the questionnaire required approximately 20 minutes. The
study was also approved by the Bioethics Committee of the
University of Santiago de Compostela.

Data analysis

A total of 3,714 questionnaires were collected. Filtering
of the initial database resulted in the elimination of 295 ca-
ses, either for an excessive amount of blank values (15), an
incoherent response pattern (22) or due to an age outside
of the established range (12-18 years) (258). The differen-
ces between binge drinkers and non-binge drinkers un-
derwent bivariate analysis, applying suitable comparisons,
depending on the nature of the variables: Student’s ¢ tests
for comparing means and eta squared (n?) coefficients to
calculate the effect size of quantitative variables, as well as
¥* comparisons to compare percentages and phi (¢) coe-
fficients and contingency coefficients (CC) to calculate the
effect size of qualitative variables. The IBM SPSS Statistics
20 package was used for data analysis.

Results

An initial interesting fact reflected in Table 1 is that 6
out of every 10 adolescents between 12-18 years of age have
consumed alcohol in the last year (58.7%). With regards to
BD, it is worth highlighting that 24.5% have consumed 6
or more alcoholic drinks during a single drinking episode
in the last year, a figure that drops to 12.8% if referring
to the last month. Nevertheless, when evaluating BD as the
consumption of 3 or more alcoholic drinks during a single
drinking episode, the percentage of drinkers in the last year

and in the last month doubles (41.8% and 25%, respecti-
vely). Likewise, 34.4% of adolescents claim to have gotten
drunk in the last year and 16.5% claim this in the last 30
days. To facilitate comparison of the data obtained by this
study with that of ESTUDES 2014-2015 (which interviewed
students between the ages of 14-18 years only), Table 1 pre-
sents the data specifically for that age group. As shown, the
percentages are considerably greater than in the case of the
global sample (which also included the age range of 12-13
years), but similar to those of ESTUDES, where 22.2% of
the subjects had gotten drunk in the last 30 days.

The results also show (Table 2) the existence of signi-
ficant differences in the percentage of boys and girls that
indulged in BD in the last year and in the last month, with
higher percentages for boys, especially in the case of con-
sumption of 6 or more alcoholic beverages. Similarly, results
show that BD increases significantly with age, with percen-
tages of up to 20 and 30 times greater in the age range of
16-18 years, compared with the age range of 12-13 years. For
purposes of knowing which group comparisons resulted in
significant differences, the groups were compared two at a
time; the table marks (with the corresponding superscripts)
those cases in which differences were significant. Results ob-
tained revealed the existence of significant differences be-
tween the three age groups, and noticeably greater between
the groups on the ends (12-13 vs. 16-18) (Table 2).

Likewise, the data also revealed statistically significant
differences depending on the ownership of the school,
with higher rates in public schools. With regards to the resi-
dential setting, adolescents residing in urban settings show
higher rates of BD. Finally, prevalence rates are proven
to increase significantly as the parents’ level of education
decreases, with the greatest differences appearing in the
consumption of 3 or more alcoholic drinks over the last
year. Last of all, as performed with ages, comparisons were
also done between two groups at a time, for purposes of
knowing which group comparisons resulted in significant
differences. Table 2 shows that significant differences are
obtained practically between all groups, except between
adolescents with parents having primary and secondary
education levels, when analysing the consumption of 3 or
more alcoholic drinks and drunkenness.

Table 1. Prevalence of BD in Galicia.

12-18 years 14-18 years
Lastyear  Last month Lastyear  Last month

Alcohol 58.7% 37.9% 73.4 49.7

3 or more 41.8% 25% 55.1% 33.9%
alcoholic drinks

6 or more 24.5% 12.8% 33% 17.2%
alcoholic drinks

Getting drunk 34.4% 16.5% 46% 22.4%
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Associated risks

As per the results of Table 3, adolescents that have in-
dulged in BD in the last year are significantly more invol-
ved in all of the risky behaviour types considered, especially
in the case of fights, accidents or injuries and unprotected
sex. When considering the phi coefficients, it is worth men-
tioning that those adolescents who consume 6 or more al-
coholic drinks present the highest risk of suffering all of
these types of consequences. Likewise, the existence of sta-
tistically significant differences between binge drinkers vs.
non-binge drinkers have been corroborated with regards
to the consumption of other substances, particularly tobac-
co and cannabis (Table 4).

No less interesting is the verification that the percentage
of adolescents that could be involved in hazardous alcohol
consumption, specifically evaluated by AUDIT, increases

Table 2. Differences in BD according to sociodemographic variables.

significantly among binge drinkers. Again, the highest per-
centages are obtained among those who had consumed 6
or more alcoholic drinks in the last year (81.3%), followed
by those who had gotten drunk (66%) and by those who
had consumed 3 or more alcoholic drinks (58.5%), with a
25.7% (x* = 1560.73; p < .001) rate of positives in AUDIT
for the global sample.

Possible predictive factors

As reflected in Table 5, statistically significant differen-
ces have been found in practically all of the beliefs studied,
demonstrating that those who indulged in BD in the last
year in any of its forms overrated the positive effects of
alcohol (especially, “have a lot of fun”, “feel happy” and
“feel outgoing and extroverted”), while they also underra-

Last year Last month
Gender Boys (%) Girls (%) %2 ) Boys (%) Girls (%) %2 0}
3 or more alcoholic 42.8 40.6 1.34 .02 26.8 22.8 6* .05
drinks
6 or more alcoholic 29.2 19.2 38.65** .12 16 9.2 29.47** .10
drinks
Getting drunk 36 32.5 3.89* .04 18.2 14.6 6.63* .05
Age Group 12-13 years' 14-15years? 16-18 years? %2 CC 12-13years' 14-15years® 16-18 years’ x> CC
(%) (%) (%) (%) (%) (%)
3 or more alcoholic 5.123 32.5%3 72112 926.62** .49 1.323 14.413 48.7%7  642.43** 43
drinks
6 or more alcoholic 1.323 15.5%3 46.212 577.95** .41 0.8%3 6.313 25.412 307.90** .31
drinks
Getting drunk 2.923 25.413 61.6'2 775.26** 46 0.523 9.213 32.412 398.63** .35
Ownership Public Private x? [0) Public Private %2 ¢
(%) (%) (%) (%)
3 or more alcoholic 45.4 33.7 34.75** 11 27.9 18.7 27.64** .10
drinks
6 or more alcoholic 27.3 18.4 26.26** .10 14.9 8.1 25.27** .09
drinks
Getting drunk 37.4 28 23.90** .09 17.7 13.7 6.97* .05
Setting Rural Urban %2 ) Rural Urban %2 10}
(%) (%) (%) (%)
3 or more alcoholic 38 44.5 12.02** .07 22.9 26.6 4.79* .04
drinks
6 or more alcoholic 21.9 26.5 7.97* .05 11 14.2 6.04* .05
drinks
Getting drunk 30.7 37.2 13.30** .07 13.9 18.4 9.75* .06
Parents’ Education Primary!  Secondary? Higher® ¥ CC Primary!  Secondary? Higher® x2 CC
(%)° (%)° (%) (%) (%) (%)
3 or more alcoholic 48.9° 46.2° 33.512 52.01** .14 30.53 28.53 18.512 40.40** .12
drinks
6 or more alcoholic 30.623 26.1'3 19.512 29.13** .10 18.123 1413 8.6172 34.75** 11
drinks
Getting drunk 40.33 38° 27.812 37.27** 11 20.1° 19.6° 11.6%2 30.80** .11

Note. 1,2,3 Groups with which significant differences have been found (p < .05). a: Both have primary education or have not completed primary studies; b: At least one
has secondary level education; c: At least one has completed university studies. *p <.o5
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ted the negative effects (especially “have problems with the
police”, “being unable to stop drinking” or “detrimental
to health”). As regards curfew, the analyses completed re-
veal that the later the time an adolescent comes home after
going out, the higher the BD rate (Table 6). Likewise, BD
percentages increase as allowance money increases.

Concerning consumption by family members, the re-
sults shown in Table 7 reveal that when parents drink al-
cohol regularly, adolescents also obtain higher BD rates.
However, the greatest differences are observed when si-
blings drink alcohol. Last of all, as detailed in Table 8, a
significantly higher percentage of adolescents indulge in
BD when their peers also drink alcohol, get drunk, smoke
tobacco or use other drugs.

Table 3. Risk practices (last 12 months).

Discussion

Despite the fact that the results of the most recent Na-
tional Survey on Drug Use among Secondary School Students
(ESTUDES 2014-2015) (National Drug Plan, 2016) reveal
a considerable decrease in the consumption of alcohol
among students, prevalence rates continue to be high, es-
pecially with regards to BD. Given that the age at onset of
consumption of alcohol and other substances is increasin-
gly younger, this study opted for expanding the sample to
include the ages of 12-18 years, motivated by the extensive
literature warning of the serious consequences of this con-
sumption pattern at very young ages (Ellickson, Tucker &
Klein, 2003; Motos et al., 2015; Stueve & O Donnell, 2005).
The results obtained reveal that BD is a common, genera-

3 or more 6 or more Getting drunk
alcoholic drinks % ¢ alcoholic drinks 2 ¢ %2 ¢
Yes (%) No (%) Yes (%) No (%) Yes (%) No (%)

Fights 26 2.7 355.20** .35 35.8 4.9 468.75** .40 30.4 3 455.12** .40
Accidents or injuries 16.7 1.6 221.87** .28 22.8 3 291.40** .32 19.5 1.8 281.41** 31
Problems with 10.9 1.1 140.43** .22 13.7 2.4 138.78** .22 12.2 1.5 151.95** .23
parents

Lower academic 9 0.8 115.75** .20 11.9 1.7 135.96** .22 10.5 0.9 147.71** .23
performance

Victim of theft/ 3.9 0.3 50.99** .13 5 0.8 52.91** 14 4.4 0.4 57.04** 14
robbery

Problems with police 8.1 0.8 103.61** .19 11.6 1.4 147.15** .23 9.8 0.7 145.09** .22
Seeking emergency 5.6 0.8 57.56** .14 8.3 1.1 96.31** .18 6.9 0.8 85.99** .17
room treatment/

hospitalisation

Unprotected sex 14.5 0.8 217.39** .27 21 1.9 319.85** .33 17.2 0.9 286.57** 31
Sexyou later 13.1 0.6 198.52** .26 19.6 1.4 318.87** .33 15.3 0.9 243.67** .29
regretted

Riding with a driver 43.4 18.9 206.87** .27 51.9 21.7 237.65** .29 46.8 19.7 233.90** .28
under the effects of

alcohol

Driving under the 7.5 0.4 107.87** .19 11.3 0.9 173.28** .25 9.1 0.3 157.10 24
effects of alcohol
Note. *p < .05. **p <.001.
Table 4. Use of other substances (last 12 months).

3 or more 6 or more Getting drunk
alcoholic drinks % ¢ alcoholic drinks x ¢ x2 o
Yes (%) No (%) Yes (%) No (%) Yes (%) No (%)

Tobacco 62.5 7.5 1017.20** .59 72.2 16.5 792.97** .52 68.6 10.1 1065.02** .61
Marihuana or hash 41.3 2.9 681.91** 48 53.7 7.7 739.71** .50 47.8 3.6 838.36** 54
Cocaine 3.9 0.1 59.65** .15 6.2 0.3 104.43** .19 4.7 0.1 81.27** 17
Ecstasy, 5.7 0.1 91.44 .18 8.8 0.4 159.76** 24 6.5 0.2 113.14** .20

amphetamines or
hallucinogens

Note. *p <.05. **p <.001.
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lised practice (between 24.5% and 41.8% of adolescents
in Galicia). Even though the percentages found in the
younger age group are low (1.3% for the consumption of
6 or more alcoholic drinks in the last year, 2.9% for getting
drunk and 5.1% for the consumption of 3 or more alcoho-
lic drinks), extrapolating these figures to the population
means that between 500 and 2,000 children between the
ages of 12-13 years in the community of Galicia admit ha-
ving indulged in BD in the last year.

In addition to estimating the prevalence of BD, this
empirical study has also sought to obtain new evidence of
the seriousness of this practice on different levels. In align-
ment with many studies found in literature that relate BD
with many negative consequences and risk practices (Miller

Table 5. Beliefs and expectancies.

et al., 2007; Wechsler et al., 1994), it is also observed that
adolescents with this consumption pattern are significantly
more involved in all of the risky behaviour types conside-
red. In addition, confirmation is also obtained of the trend
observed by other authors (Chassin, Pitts & Prost, 2002;
Jones et al., 2001) in which adolescents that indulge in BD
show a higher probability of initiating the consumption of
other substances, as well as of developing risky consump-
tion practices (as revealed by AUDIT) or even of a possible
disorder or dependence in adulthood (Norstrom & Pape,
2012; Viner & Taylor, 2007). From a comparative perspec-
tive, of the three patterns analysed, those with the most in-
tense consumption (6 or more alcoholic drinks) show the
highest probability of becoming involved in the different

3 or more 6 or more Getting drunk
alcoholic drinks ¢ e alcoholic drinks ¢ e g ¢ e
Yes (M) No (M) Yes (M) No (M) Yes (M) No (M)
Feel relaxed 2.13 1.48 -14.33** .26 2.18 1.61 -11.08** .20 2.14 1.55 -12.49** .23
Problems with police 1.33 2.22 17.30** .30 1.30 2.02 12.65** .22 1.31 2.13 15.49** .27
Harm my health 2.52 3.07 11.14** .20 2.50 2.95 7.93** .15 2.53 3 9.17** 17
Feel happy 2.64 1.64 -22.47** .38 2.75 1.83 -18.77** .30 2.72 1.72 -22.31** 37
Forget about my 2.51 1.95 -11.21** .21 2.63 2.03 -10.92** .19 2.59 1.97 -12.20** .22
problems
Cannot stop drinking  1.31 2.12 16.31** .28 1.41 1.90 8.78** .15 1.32 2.03 13.80** 24
Have a hangover 2.62 2.80 3.61** .07 2.69 2.73 0.73 .01 2.69 2.74 1.02 .02
Feel sociable and 2.74 1.90 -18.01** .31 2.81 2.07 -14.26** 24 2.80 1.96 -17.70** .30
extroverted
Do something I'll 2.25 2.73 9.59** .18 2.35 2.59 4.33%* .08 2.33 2.64 6.25** 11
later regret
Have a lot of fun 2.93 1.83 -25.79** 42 3.08 2.02 -23.34** .36 3.03 1.90 -26.63** 42
Feelill 2.18 2.86 13.90** .25 2.10 2.73 11.67** .20 2.16 2.79 12.81** .22
Note. *p < .05. **p <.001.
Table 6. Curfew and allowance money.
3 or more 6 or more .
alcoholic drinks % cc alcoholic drinks 2 cc Getting drunk © cc
Yes (%) No (%) Yes (%) No (%) Yes (%) No (%)
Before midnight 5.4 94.6 2.1 97.9 3.8 96.2
Between 26.2 73.8 8.9 91.1 17 83
midnight-2 a.m.
*k *k *x
Cufew  petween2-4am. 583 417 50030 52 o0e g3, 67294 AT oy g4 7R 50
Between 4-6 a.m. 84 16 57.7 42.3 73.5 26.5
Later than 6 a.m. 92.1 7.9 77 23 88.1 11.9
0€ 22.4 77.6 11.8 88.2 19.7 80.3
Up to €10 31.1 68.9 14.6 85.4 26.1 73.9
Allowance - - o
money Between €11-20 52 48 294.99 .33 27.8 72.2 268.82 .32 42.9 57.1 195.22 .28
Between €21-30 70 30 46.4 53.6 54 46
Over €30 82.3 17.7 62.1 37.9 70 30

Note. *p < .05. **p <.001.
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Table 7. Consumption of alcohol by family members.

3 or more 6 or more Gettine drunk
Alcohol use alcoholic drinks % ¢ alcoholic drinks 2 8 © ¢
Yes (%) No (%) Yes (%) No (%) Yes (%) No (%)
Almost never 40.5 59.5 23.2 76.8 33.2 66.8
Mother 4.58* .04 5.03* .04 3.70 .04
Regularly 44.8 55.2 27.2 72.8 37 63
Almost never 36 64 20.2 79.8 30.1 69.9
Father 28.86** .10 20.80** .09 16.67** .08
Regularly 46.1 53.9 27.6 72.4 37.4 62.6
Almost never 32.6 67.4 18 82 26.4 73.6
Siblings 168.48** .26 112.90** .21 137.91** 24
Regularly 59.3 40.7 37.2 62.8 49.8 50.2
Note. *p < .05. **p <.001.
Table 8. Use of alcohol and other substances among peers.
3 or more 6 or more .
alcoholic drinks alcoholic drinks Getting drunk
_— %2 «C ——— %2 cC %2 cc
Yes (%) No (%) Yes (%) No (%) Yes  No (%)
(%)
None 1.4 98.6 0.3 99.7 0.5 99.5
A few 111 88.9 5 95 9.5 90.5
They drink Some of 35.9 64.1 1231.17%* 54 14.7 85.3 776,57%* 46 23.7 76.3 1033.93%* 51
alcohol them
The majority 71.6 28.4 43.1 56.9 61.1 38.9
All of them 90.4 9.6 66.9 33.1 79.8 20.2
None 3.9 96.1 1 99 1 99
A few 31.7 68.3 13.1 86.9 20.7 79.3
They get Some of 60.2 39.8 1009.38** 51 321 67.9 719.15% " 46.8 53.2 1042.63%* 51
drunk them
The majority 74.1 25.9 51.8 48.2 71 29
All of them 94.2 5.8 75 25 92.5 7.5
None 7.4 92.6 2.2 97.8 4.5 95.5
A few 37.6 62.4 16.6 83.4 27 73
They use Some of 59.8 40.2 749,53%* 45 36.9 63.1 545.69% 40 50.1 49.9 715,76+ m
tobacco them
The majority 72.5 27.5 50.4 49.6 66.6 33.4
All of them 86.4 13.6 67.2 32.8 84.4 15.6
None 22.8 77.2 10.4 89.6 15.4 84.6
A few 58.1 41.9 33 67 48.6 51.4
They use Some of 712 288 °8LO05*™ .41 499  5oq1  489.20%F .38 447 353 670.06™ .43
otherdrugs them
The majority 81 19 58.2 41.8 81.1 18.9
All of them 89.5 10.5 82.1 17.9 91.9 8.1

Note. *p <.05. **p <.001.

risky behaviours considered. Nevertheless, those who get
drunk show similar levels of polydrug use.

In terms of prevention, the development of an efficient
response requires the identification of some of the varia-
bles associated with BD. In this regard, results confirm that
BD adolescents have clearly positive beliefs and expectan-
cies about the effects of alcohol, much more so (compara-
tively) than those with a more moderate consumption, in

line with the hypotheses of Cortés et al. (2007) and McBri-
de etal. (2014). Furthermore, the consumption of alcohol
and of other substances by peers has proven to be a varia-
ble that is closely related to BD. According to Kandel and
Andrews (1987), imitating the behaviour of peers is the
predominant form of social influence, favouring the choi-
ce of friends that reinforce these types of behaviours. The
same is true with regards to the influence of consumption
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by family members, coherent with social learning theory,
which underlines the importance of the subject’s iden-
tification with the model (Espada et al., 2008). Another
two variables that count with lesser empirical evidence in
literature are curfew and allowance money. Though pre-
vious studies have also related both to the consumption
of alcohol (Humensky, 2010; National Drug Plan, 2014;
Varela et al., 2013), this study has found that they are also
related to BD.

In sociodemographic terms, despite the fact that this
pattern could be considered, today, a generalised pheno-
menon, it is possible to identify a profile with a higher pre-
valence of BD. Specifically, the percentages found are sig-
nificantly greater among boys between the ages of 16-18, in
urban settings, attending public schools, and among those
whose parents have a low level of education.

If we attempt to integrate all of the information refe-
rring to those variables that are considered as possible
“precedents”, in addition to the aforementioned sociode-
mographic profile, the existence of a pattern associated
with BD is worth mentioning, basically defined by beliefs
and expectancies (adolescents who tend to overly attribute
positive effects to BD), high consumption by peers (not
only of alcohol, but also of tobacco and other substances),
later curfew (especially after 4 a.m.), greater monetary
allowance when going out (especially over €30), and high
consumption by family members, especially on behalf of
siblings. The available information does not allow for rigo-
rously establishing significant differences among the three
BD groups considered, though the variables analysed al-
together seem to have a greater capacity for explaining or
predicting a more “moderate” consumption pattern (3 or
more alcoholic drinks), than for explaining a more “seve-
re” pattern (6 or more alcoholic drinks).

Last of all, as to the possible limitations of this study wor-
th mentioning are, first, the lack of consensus when ope-
rationalising BD as the variable object of the study. The
absence of a definition of a Standard Drink Unit (SDU)
or the lack of specificity of the time period considered “a
single drinking episode” makes obtaining a precise mea-
sure of BD, comparable with other countries, a truly diffi-
cult task. To attempt to attenuate these types of difficulties,
this study has opted for using 3 complementary indicators,
two quantitative (“ having consumed 3 or more alcoholic
drinks during a single drinking episode” and “ having con-
sumed 6 or more alcoholic drinks during a single drinking
episode”) and another more qualitative or subjective in-
dicator (“got drunk”). This has also provided some clues
as to how the individual’s subjective perception is related
to the objective amount of consumption. A repetitive re-
sult in each of the questions explored by this study is that
the figures associated with the behaviour of drunkenness
are always positioned midway between the consumption
of 3 or more alcohol drinks and the consumption of 6 or

more alcohol drinks. It would be worth asking, therefore,
if it would be more suitable to operationalise BD as the
consumption of 4 or 5 alcoholic drinks during a single
drinking episode, given that this seems to better align with
the subjective perception of having got drunk. Another op-
tion, perhaps more suitable for rigorously operationalising
BD could be to identify a series of indicators that includes
both the objective number of amount of alcoholic drinks
consumed as well as the individual’s own perception, so-
mehow attempting to develop (and empirically validate) a
brief BD scale. It is important to point out that the sample
of 3,419 adolescents may, to a certain extent, be conside-
red representative of the autonomous region of Galicia,
but its extrapolation to other communities is questionable.
Last of all, it is also important to advise that this study is
exploratory and, therefore, does not allow for establishing
causal relationships. Though it is conceptually possible to
anticipate which variables might be acting as predictors or
consequences of BD, only a longitudinal design could con-
firm causal relationships.
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Abstract

Resumen

Alcohol and drug use among adolescents has been causing great
concern for decades in Spain and in the European Union as a whole.
In addition, the technology boom experienced over the last two
decades has contributed to the emergence of a new public healthcare
issue: problematic Internet use. The increasing importance that both
problems have been gaining in recent years has led some authors to
analyze the relationship between alcohol and the consumption of other
drugs alongside problematic Internet use, and to provide relevant
empirical evidence. Based on a sample of 3,882 Spanish adolescents
aged between 12 and 18, the results obtained confirm that there is a
relationship between the consumption of alcohol (measured by the
AUDIT) and other drugs (measured by the CRAFFT and the CAST),
and problematic Internet use (measured by the EUPI-a). Problematic
Internet users among them not only have more significant levels of
substance use, but also a three-times greater chance of developing
hazardous drug use (39.4% vs 13.3%). This highlights the need to
develop transversal prevention capable of acting on the common
variables to both issues, beyond developing programs focused on
specific behaviors. In this sense, values-based education and life skills
training should be given priority in prevention.

Keywords: Internet; Adolescents; Alcohol; Drug use; Prevention.

En Espana y en el conjunto de la Unién Europea el consumo de
alcohol y otras drogas entre los adolescentes viene causando una
enorme preocupacion social desde hace décadas. Por otra parte,
el auge tecnolégico experimentado en las dos ultimas décadas ha
contribuido a la apariciéon de un nuevo problema sociosanitario:
el uso problemitico de Internet. El creciente protagonismo que
ambos problemas han ido adquiriendo en los tultimos anos ha
llevado a algunos autores a analizar la relacién entre el consumo de
alcohol y otras drogas y el uso problematico de Internet, aportando
evidencias empiricas al respecto. La realizacion del presente trabajo,
a partir de una muestra de 3882 adolescentes espanoles de entre
12 y 18 anos, ha permitido constatar que efectivamente existe una
estrecha relacion entre el consumo de alcohol (medido a través del
AUDIT) y otras drogas (medido a través del CRAFFT y del CAST) y
el uso problematico de Internet (medido a través del EUPI-a). No
solo se han encontrado unos niveles de consumo significativamente
mayores entre los usuarios problematicos, sino que la probabilidad
de desarrollar un consumo de riesgo de drogas llega a ser incluso 3
veces mayor entre éstos (39,4% vs 13,3%). Ello pone de manifiesto
la necesidad de desarrollar una prevencion transversal capaz de
actuar sobre las variables comunes a ambas problematicas, mas alla
de desarrollar programas centrados en conductas especificas. En este
sentido, la educacién en valores y habilidades de vida debieran ocupar
un lugar prioritario en materia de prevencion.

Palabras clave: Internet; Adolescentes; Alcohol; Consumo de drogas;

Prevencion.
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he consumption of alcohol and other substan-
ces among young people constitutes one of the
main public healthcare problems in Spain. Al-
though the levels of consumption of different
substances appear to have declined in recent years, preva-
lence figures remain high, as the data from the latest Natio-
nal Survey on Drug Use among Secondary School Students
in Spain [ESTUDES 2014-2015] (Plan Nacional sobre Dro-
gas, 2016) reveal, with 76.8% of students between 14 and
18 years of age having consumed alcohol in the previous
year (68.2% in the previous month), 31.4% having smoked
tobacco (25.9% in the previous month) and 25.4% having
used cannabis (18.6% in the previous month). Other subs-
tances such as cocaine, ecstasy, amphetamines or halluci-
nogens have much lower prevalence figures at below 3%.
Regarding risky alcohol consumption, while ESTUDES
does not use any screening tool as such, it does offer data
on street drinking (‘botellén’) (which stands at 57.6% in
the previous year), binge drinking (32.2% in the previous
month), drunkenness (22.2% in the previous month) and
risky drinking at the weekend (31.9%). No less worrying
is the prevalence of problematic cannabis use obtained
through the Cannabis Abuse Screening Test (CAST) (Le-
gleye, Piontek & Kraus, 2011), which amounts to 2.5% of
Spanish adolescents between 14 and 18 years of age.
However, the consumption of alcohol and drugs is not
the only issue that society faces. The rapid technological
advances witnessed over the past two decades has furthered
the expansion and massive use of the Internet and social
networks. According to data from the National Institute
of Statistics (INE) (2016), 95.2% of children in Spain be-
tween the ages of 10 and 15 have used the Internet in the
last 3 months. This technological boom has contributed to
the emergence of a new social concern about how adoles-
cents use the Internet. Despite the innumerable benefits
brought about by technological advances, there are many
risks that can arise from their misuse (Livingstone, Had-
don, Gorzig & Olafsson, 2011; Munoz-Miralles et al., 2016;
Rial, Golpe, Gémez & Barreiro, 2015; Valkenburg & Peter,
2011). Apart from studies warning of the abusive use of
the Internet by young people (Blinka et al., 2015; Gencer
& Koc, 2012), with uncontrolled access to pornographic,
violent, racist and sexist content, there are also those aler-
ting to the many high-risk practices (Garaigordobil & Aliri,
2013; Strassberg, McKinnon, Sustaita & Rullo, 2013; Wolak,
Finkelhor & Mitchell, 2004) related to Internet use, such as
cyberbullying, sexting and grooming. Some authors have
even gone so far as to discuss the possibility of developing
an addiction (Jorgenson, Hsiao & Yen, 2016; Young, 1996)
or, at least, problematic Internet use (Anderson, Steen &
Stavropoulos, 2016; Shapira et al., 2003). While Internet
addiction or problematic use was initially identified prima-
rily as a result of the overuse of the Internet, this approach
has given way among both professionals and researchers to

a focus which sees the problematic use of the Internet as a
different problem that goes beyond the mere time online
(Beard & Wolf, 2001; Hansen, 2002). In any case, it is preci-
sely the lack of agreement regarding the conceptualization
and operationalization of this problem which is behind the
considerable variation in prevalence figures estimated by
the different studies. For example, at the national level, the
work of Oliva et al. (2012) claims that 0.76% of adolescents
and young people have a serious level of internet addic-
tion and 21.9% are moderately addicted, while Gémez,
Rial, Brana, Varela and Barreiro (2014) put the prevalence
of problem users among compulsory secondary education
students at 19.9%.

Both problems (consumption of alchol and other
drugs, and use of the Internet), are tha cause of grave
social concern today, so much so that they are the focus
of the latest edition of the European School Survey Project on
Alcohol and Other Drugs (ESPAD) (European Monitoring
Center for Drugs and Drug Addiction, 2016). Furthermo-
re, the increasing importance that they have been acqui-
ring has led in recent years to different authors concer-
ning themselves with analyzing the relationship between
these two problems, both in terms of consumption ha-
bits (Evren, Dalbudak, Evren & Demirci, 2014; Lee, Han,
Kim & Renshaw, 2013; Rucker, Akré, Berchtold & Suris,
2015). High comorbidity between both, as well as hazar-
dous consumption, especially in the case of alcohol has
been found. For example, Ko et al. (2008) or Wartberg et
al. (2016) coincide precisely in pointing out that proble-
matic Internet users are more likely to have risky alcohol
consumption.

In Spain there is still a dearth of studies analyzing the
relationship between the problematic use of the Internet
and substance use, and those that have been carried out
tend to explore this relationship in a partial way. Thus, for
example, the work of Secades-Villa et al. (2014) establishes
a link between the time spent online and the frequency
of consumption of alcohol, tobacco, cannabis and other
illegal drugs among European adolescents, but does not
examine the problematic use of the Internet itself, nor the
‘hazardous consumption’ of drugs with the appropriate
instruments. The work of Fernandez-Villa et al. (2015),
meanwhile, analyzes the relationship between problematic
Internet use and the consumption of different substances
among university students without finding any association
between the two. Nevertheless, the authors themselves ac-
knowledge that this result could be explained by the fact
that a classification criterion was used that does not dis-
tinguish between cases of occasional or problematic use.
In fact, when the relationship with the consumption of
alcohol risk is examined in the study, results reveal that
problem users are more likely to obtain a positive result in
screening. In another study, Gamez-Guadix, Calvete, Orue
and Las Hayas (2015) find a positive relationship between
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problematic Internet use and the consumption of alcohol
risk in adolescents, but do not address the consumption of
other drugs.

In short, we are dealing with an issue that has been attrac-
ting increasing interest among institutions and researchers
worldwide, without, however, producing much evidence
to date. This is particularly the case in our country, where
most of the work has focused on analyzing the relationship
between both problems, but usually with some limitations:
either (1) paying attention exclusively to alcohol without
taking the consumption of other drugs into acount, or (2)
or not assessing hazardous consumption as such by using
suitable instruments such as the Alcohol Use Disorders Iden-
tification Test [AUDIT] (Vent, Source, Saunders & Grant,
1989), the CRAFFT Abuse Screening Test (Knight et al., 1999)
or the Cannabis Abuse Screening Test [CAST] (Legleye et al.,
2011), or (3) using samples from university students rather
than adolescents, the latter being a key population with re-
gard to prevention.

Consequently, the present work has a twofold objecti-
ve: (1) to perform a descriptive analysis of the habits of
Internet use, high-risk practices and problematic Internet
use, as well as consumption habits for the different substan-
ces and the hazardous consumption of alcohol and other
drugs, and (2) to analyze the relationship between the
problematic Internet use and the hazardous consumption
among adolescents through the use of appropriate scree-
ning tools with proven psychometric properties.

Method

Participants

A selective methodology was employed, consisting of
a survey of compulsory secondary education (ESO) and
baccalaureate students in the provinces of A Coruna and
Pontevedra. For sample selection, purposive sampling was
used in an attempt to access as wide and heterogeneous a
sample as possible. A total of 15 educational centers in di-
fferent municipalities took part, both public and private/
state-maintained private (‘concertado’), both urban and
rural.

The initial number of questionnaires collected was
4063, although 62 were eliminated after an exhaustive re-
view process, either because they had an excessive num-
ber of missing values (32) or incoherent response patterns
(30). In addition, a further 119 cases were eliminated be-
cause they were outside the age range under study (12-18
years). Thus the final sample consisted of 3882 adolescents
(49.9% males and 50.1% females) aged between 12 and 18
(M =14.52 and SD = 1.72). Of these, 2669 attended public
schools and 1213 were in private or state-maintained priva-
te schools, with 74.8% in compulsory secondary education
(38% in the first cycle and 36.8% in the second) and 25.2%
baccalaureate students.

Instrument

The data were collected through a questionnaire which
was specially drawn up for the present study and included
questions grouped in four blocks: (1) the first comprises
questions of our own creation to assess the habits of Inter-
net use (frequency of use and time spent online) and pos-
sible high-risk practices (sexting, online betting, contact
with strangers, etc.) (2) a second block was extracted from
the ESTUDES (2010) National Survey on Drug Use among
Secondary School Students (Plan Nacional sobre Drogas,
2011) to collect information on the consumption habits
for both alcohol and other substances; (3) a third block
that includes four screening tools: the Alcohol Use Disor-
ders Identification Test (AUDIT) in its self~administered
version (Rial, Gémez, Araujo, et al., 2015) to estimate risky
alcohol consumption, the internal consistency of which in
the present work was acceptable (a =, 82); the Cannabis
Abuse Screening Test (CAST) (Legleye et al., 2011) to esti-
mate the risk of cannabis use, with high internal consisten-
¢y (a =, 85); the version of the CRAFFT Abuse Screening
Test translated into Spanish and validated by Araujo et al.
(2015), which presented an o of .62, and the Problematic
Internet Use Scale (EUPI-a) (Rial, G6mez, Isorna, Araujo
& Varela, 2015). Although the EUPI-a is a tool with less
of a tradition than other existing ones, it is an instrument
adapted to the Spanish cultural context which has been
specifically developed and validated for the adolescent
population of our country and which has displayed satis-
factory psychometric properties, both in terms of internal
consistency (a = .87), sensitivity (81%), specificity (82.6%)
and construct validity, with a duly tested cut-off point for
screening; and (4) a final section collecting information
on sociodemographic variables such as gender and age.

Process

The data were collected in the classrooms of each center,
in small groups (between 15 and 20 individuals), through a
questionnaire that each student completed individually. A
team of psychologists with proven experience in the accom-
plishment of this type of tasks carried out the information
collection. All participants were informed of the purpose
of the study, as well as the confidentiality and anonymity of
their responses. The consent and collaboration of the each
center’s management as well as the respective parents’ as-
sociations was obtained. Participation was totally voluntary
and questionnaire completion time was approximately 20
minutes. The work was also approved by the bioethics com-
mittee of the University of Santiago de Compostela.

Data analysis

A bivariate tabulation was made with the use of Student’s
¢ tests for the comparison of means and 7* contrasts for the
comparison of percentages. Correlation analysis was also
performed (with Pearson for metric variables and Spear-

ADICCIONES, 2017 - VOL. 29 NO. 4

270



Sandra Golpe, Patricia Gémez, Teresa Brafia, Jesus Varela, Antonio Rial

man for ordinal variables). Finally, a univariate and multi-
variate logistic regression analysis, adjusted for gender and
age, was performed to predict the high-risk use of alcohol
as well as other substances. The analyses were performed
using the IBM SPSS Statistics 20 statistical package.

Results

Problematic Internet use and high-risk practices

As shown in Table 1, the use of the Internet among ado-
lescents is widespread: 83% are online every day or almost
every day, with 56.4% connecting for a moderate period of
time (three hours or less), while 10.8% spend more than
5 hours a day online and 15.9% say they are online “throu-
ghout the day”. Girls have a higher connection frequen-
cy and spend longer online, with 15 being the age when

the greatest increase in the use of the Internet is observed,
both in terms of frequency and connection time. Further-
more, 63.8% of adolescents are be registered in three or
more social networks, with a significantly higher percenta-
ge among women (67.3% vs 60.3%), and particularly abo-
ve the age of 15 (80.6% %). The most common high-risk
practices are: contact with strangers (31.9%) and access to
websites with erotic content (30.1%). While women more
frequently feel threatened, harassed or humiliated online
and have been blackmailed by threats of disseminating
photos or videos of them with erotic content, boys admit
to a greater extent threatening, harassing or humiliating
others, contacting strangers, accessing websites with erotic
content and placing bets online. Involvement in most of
the high-risk practices analyzed is generally greater with in-
creasing age, and rising especially sharply from the age of

Table 1. Habits of Internet and social network use, high-risk practices and problematic use.

Sex Age (years)
Global (%) x ’

Connection frequency Male (%) Female (%) 12-14 (%)  15-16 (%) 17-18 (%)
Never/almost never 1.1 1.2 1 8.60* 2.1 0.1 0.5 343.72**
Occasionally during the month 3.2 3.9 2.4 5.4 1 0.8

Occasionally during the week 12.7 13 12.4 20.7 4.7 4.7

Every/almost every day 83 81.9 84.2 71.8 94.2 94

Time online per day

Less than 1 hour 14 14.5 13.5 65.37** 22.9 5.3 5.6 589.33**
1-2 hours 24.2 26.5 21.8 31.9 17.1 16

2-3 hours 18.2 19.9 16.6 18.5 19.6 14.3

3-5 hours 16.9 17.3 16.7 13.2 20.9 19.9

Over 5 hours 10.8 10.6 11 7.1 13.2 17.4

All day 15.9 11.3 20.5 6.5 23.9 26.8

Social networks

None 7.8 8.7 6.8 20.15** 12.6 3.1 3 477.20**
1lor2 28.4 31 26 40.5 16.3 16.4

3 or more 63.8 60.3 67.3 46.8 80.6 80.6

High-risk practices

Victim of threats, harassment or humiliation 5.9 4.5 7.4 14.80** 5.9 6.1 5.8 .08
Initiator of threats, harassment or

humiliation 4.6 6 3.1 18.92** 3.5 5.7 5 9.93*
Sexting 5.2 4.5 5.8 3.23 1.9 7.9 9.8 88.57**
Victim of blackmail (publishing/

disseminating photos or videos of yours

with erotic content) 3 1.9 4.1 14.85** 2.8 3.2 3.3 .70
Accessing erotic websites 30.1 49.9 10.3 717.23**  17.2 40.5 47 302.19**
Online betting 6.7 11.8 1.5 162.51** 4.3 7.9 11.1 40.30**
Contact with strangers 31.9 34.4 29.5 10.57** 23.8 39.8 39.9 114.32**
Meeting strangers 14 14.7 13.2 1.79 8.9 18 20.8 82.01**
Problematic use (EUPI-a) 18.4 16.6 20.4 8.92* 14 22 24.7 50.65**
Note. *p < .05; **p <.001.
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15 onwards. Regarding problematic Internet use as such,
18.4% of adolescents exceeded the cut-off point establi-
shed on the EUPI-a scale (= 16), and can thus be consi-
dered problematic users. This percentage was significantly
higher among girls and in the older age group (17-18). In
addition, in order to analyze the relationship between the
problematic Internet use and time online, a Spearman co-
rrelation analysis was carried out, obtaining a value r = .45
(p < .001). This shows that time online only accounts for
20% of the variance in problematic Internet use (r, *=.20).

Consumption of alcohol and other drugs

As shown in Table 2, the most commonly consumed
substance among adolescents is alcohol (52.1% previous
year, 32.3% previous month), followed by tobacco and can-
nabis. The results obtained regarding consumption habits
in the previous year by gender show that there are only
significant differences in relation to smoking, with a slight-
ly higher percentage among girls. Regarding the previous
month, statistically significant differences have also been
found in the consumption of alcohol, intensive consump-

Table 2. Substance use habits and hazardous consumption.

tion (3 or more alcoholic drinks per sitting and drunken-
ness) and tobacco, with higher percentages, once again,
in the case of girls. There is also a considerable increase in
the levels of consumption of many substances with increa-
sing age. The results of screening for hazardous use also
show that 19.8% of adolescents drank alcohol (AUDIT),
3.8% consumed cannabis (CAST) and 18% consumed al-
cohol and other drugs in general (CRAFFT). There were
no differences based on gender, although age differences
were found, with a significant increase in the consumption
of alcohol and other drugs with increasing age.

Relationship between problematic Internet use and
consumption of alcohol and other drugs

The relationship between the problematic Internet use
and the consumption of alcohol and other drugs was initia-
lly verified through an analysis of correlations between the
EUPI-a, CRAFFT, AUDIT and CAST scales, all of which sta-
astically significant (r, EUPI-CRAFFT = 0.39, p < .001) (r_
EUPIAUDIT = 0.36; p < .001) (r,, EUPLCAST = .11; p <
.001). However, correlation and effect sizes indicate that this

Sex Age (years)

Global (%) x? x?
Substance use habits (previous year) Male (%) Female (%) 12-14 15-16 17-18
Drinking alcohol 52.1 50.7 53.4 2.74 32.9 68.2 76.9 569.59**
3 or more alcoholic drinks per day 33.1 31.8 34.2 2.31 14.4 47.1 60.9 631.02**
6 or more alcoholic drinks per day 18.1 18.7 17.2 1.34 6.4 25.9 36.8 373.70**
Getting drunk 26.3 25.4 27 1.18 10.1 38 50.8 542.83**
Tobacco 23.4 21.2 25.4 9.2* 11.9 31.2 41.8 300.55**
Marijuana or hashish 14.8 15.3 14.3 0.65 5.9 20.3 30.3 266.76**
Cocaine 0.9 1.1 0.6 1.97 0.6 1.2 1 3.84
Ecstasy, amphetamines 1.1 1.2 0.9 0.89 0.6 1.4 1.8 9.44%
or hallucinogens
Substance use habits (previous month)
Drinking alcohol 32.3 30 34.5 8.69* 16.1 43.7 57.8 489.18**
3 or more alcoholic drinks per day 20 18.2 21.8 7.36* 7.1 28.4 41.7 436.12**
6 or more alcoholic drinks per day 8.6 8.9 8.3 0.33 3.1 11.3 19.5 179.36**
Getting drunk 12.9 11.7 14 4.70* 4.5 17.1 29.6 292.58**
Tobacco 16.1 14.3 17.8 8.54* 8 21.3 30.2 209.42**
Marijuana or hashish 8.5 8.6 8.4 0.04 3.6 11.5 17.6 137.98**
Cocaine 0.4 0.4 0.4 0.00 0.4 0.4 0.2 0.81
Ecstasy, amphetamines 0.4 0.3 0.5 0.26 0.3 0.6 0.2 2.61
or hallucinogens
Hazardous consumption
AUDIT 19.8 19 20.6 1.37 5.3 30.1 43.8 538.35**
CAST 3.8 4.2 3.4 1.27 1.8 5.5 6.1 40.38**
CRAFFT 18 17.2 18.9 1.64 5.1 26.8 39.3 454.79**

Note. *p < .05; **p <.001.
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Table 3. Differences in substance use habits among problematic
Internet users.

EUPI

Substance use habits e
(previous year) Positive (%) Negative (%)

Drinking alcohol 65.7 48.9 62.62**
3 or more alcoholic drinks 47.5 29.8 78.87**
per day

6 or more alcoholic drinks 27.9 15.7 56.17**
per day

Getting drunk 39.5 23.3 76.03**
Tobacco 35.8 20.4 74.09**
Marijuana/hashish 23.8 12.7 54.26**
Cocaine 1.4 0.7 3.10
Ecstasy/amphetamines/ 2 0.8 6.82*
hallucinogens

Substance use habits

(previous month)

Drinking alcohol 42.6 29.8 42.13**
3 or more alcoholic drinks 29.2 17.8 44.87**
per day

6 or more alcoholic drinks 13.5 7.4 25.82**
per day

Getting drunk 20.6 11 46.16**
Tobacco 24.2 14.1 42.22%*
Marijuana/hashish 13.3 7.2 26.30**
Cocaine 0.1 0.4 0.56
Ecstasy/amphetamines/ 0.9 0.3 2.72

hallucinogens

Note. *p < .05; **p <.001.

relationship is relevant only in the case of drugs and alcohol,
where itis moderate (>.30) (Weinberg & Abramowitz, 2002).

To analyze this relationship in greater depth, the sample
was divided into two groups (problematic Internet users vs.
non-problematic users), and their consumption habits in
the previous year and the previous month were compared.
The results reported in Table 3 reveal statistically signifi-
cant differences for almost all substances, with rates almost
twice as high among problem users.

The same can be said of hazardous consumption, with
significantly higher rates among problem users, three ti-
mes higher in the case of CRAFFT (39.4% vs. 13.3%) (c*=
248.66; p < .001). The analysis of the effect size once again
reveals that this is a moderate relationship in both alcohol
(CCppravpir = -21) and drugs in general (CCpy .y cpaprr = -29)
and practically non-existent in the case of cannabis (CC,,
proast = -08). Similarly, the mean scores obtained on the
different screening scales are significantly higher for pro-
blematic users, with an almost identical pattern for effect
sizes (M poprcrarer = -265 M gupravorr = 225 M pupreast = -08)-

Finally, logistic regression analysis (Table 5) revealed
that both age and problematic Internet use are risk factors
for the development of alcohol and other drug abuse. Spe-
cifically, increasing age, the probability of obtaining a positi-
ve result in AUDIT (POR = 1.95 [95% CI: 1.83 — 2.08]) and
in the CRAFFT (POR =1.87 [95% CI: 1.75 — 1.99]). With
regard to problematic Internet users, these present almost
three and four times greater likelihood of developing ha-
zardous use of alcohol and of drugs in general, respectively.

Discussion

The results obtained serve to reinforce some of the fin-
dings in ESTUDES 2014-15 (Plan Nacional sobre Drogas,
2016), according to which alcohol remains the psychoac-
tive substance most consumed by adolescents, followed by
tobacco and cannabis. Furthermore, the data confirm the
trend already noted by other authors (Vargas & Trujillo,
2012; White et al., 2015) regarding the reduction of the
gender gap in the consumption of different substances,
which is even inverted in the case of alcohol and tobac-
co. Although the rates found in the lowest age range are
apparently small, when carried over to population figures,
would mean that between 2000 and 5000 Galician adoles-
cents between 12 and 14 got drunk, smoked tobacco and
consumed cannabis in the previous month. These figures
are of particular concern in view of the important implica-
tions that the consumption of these substances can have
on the developing brain, as can be seen in the works of
Cadaveira (2009), Jacobus and Tapert (2015), and Yuan,

Table 4. Differences in hazardous consumption among problematic Internet users.

Hazardous consumption EUPI Contrast
Positive Negative

AUDIT 38.1% 15.8% x*=165.92**
Mean = 4.54 Mean =1.83 t=-16.67**

CAST 7% 2.9% X’=24.69**
Mean = 0.70 Mean = 0.28 t=-4.95**

CRAFFT 39.4% 13.3% x?=248.66**
Mean =1.51 Mean = 0.62 t=-18.01**

Note. *p < .05; **p <.001.
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Table 5. Logistic regression models for predicting hazardous consumption.
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CRAFFT

Univariate
POR (95% Cl)

Multivariate?
POR (95% Cl)

AUDIT

Variable Univariate Multivariate*

POR (95% CI) POR (95% Cl)
SEX
Male 1 1
Female 1.11 (0.94-1.30) 1.11 (0.92-1.34)
AGE 1.97 (1.86-2.10) 1.95 (1.83-2.08)
EUPI-a
Negative 1 1
Positive 3.28(2.73-3.96) 2.92(2.38-3.69)

1
1.12 (0.95-1.32)
1.88 (1.77-1.99)

1
4.25 (3.52-5.13)

1
1.07 (0.89-1.30)
1.87 (1.75-1.99)

1
3.90 (3.17-4.80)

Note. POR = Prevalence of odds ratio; Cl= confidence interval; 1Adjusted for the other independent variables included in the column.

Cross, Loughlin and Leslie (2015). In terms of hazardous
consumption, it is important to note that the overall pre-
valence figures obtained ‘mask’ very unequal percentages
depending on age range, with rates of up to eight times
higher registered in the group of 17 to 18-year olds in com-
parison with the youngest age group (12-14).

With regard to the Internet, the data obtained show
that its use is nowadays widespread among Spanish adoles-
cents. Although both Internet and social network use are
more intensive with increasing age, it is noteworthy that
between the ages of 12 and 14, seven out of ten adoles-
cents are online daily, and one in four for more than five
hours. It should be pointed out, however, that in spite of a
positive and significant correlation between the hours that
adolescents spend online and problematic Internet use be-
ing found, the magnitude of this relationship turned out
to be moderate, which shows that problematic Internet use
is a different issue, which goes beyond time spent online
and whose defining element is the degree of interference
it causes in the life of the adolescent (Beard & Wolf, 2001).
Moreover, it is observed that the vast majority are members
of a social network and almost half of three or more. It is
clear, therefore, that adolescents make relatively intensive
use of the Internet, with the consequences, both physical
and psychosocial, that this can lead to (Randy et al., 2015).

The most frequent high-risk practices are contact with
strangers and access to websites with erotic content, which
can be of concern when dealing with individuals who-
se brain maturity does not yet allow them to develop an
adequate cognitive, emotional and behavioral response to
certain situations (Owens, Behun, Manning & Reid, 2012).
With regard to the prevalence of problematic Internet use,
this stood at 18.4%. This result is similar to that obtained in
other studies carried out on the same population and with
the same screening tool as the one by Gomez et al. (2014)
and Goémez, Rial, Brafia, Golpe and Varela (2017), or that
obtained by Lopez-Fernandez, Freixa-Blanxart and Honru-
bia-Serrano (2012) using the Problematic Entertainment Use
Scale for Adolescents. However, it is important to point out

that for both theoretical and methodological reasons there
is still a significant problem of comparability between the
results of the different studies, which is one of the main
challenges to date in this field of research.

Beyond the analysis of the consumption levels of the di-
fferent substances and the possible problematic use that
adolescents make of the Internet, the results obtained also
show the existence of a link between both behaviors. This
not only confirms the findings of other studies regarding
the relationship between problematic Internet use and
consumption of alcohol risk (Fernandez-Villa et al., 2015;
Gamez-Guadix et al., 2015), but also evidence that proble-
matic Internet use is associated with the hazardous use of
other drugs. A logistic regression analysis has also shown a
significantly higher rate of hazardous consumption among
adolescents who make problematic use of the Internet, up
to four times in the case of CRAFFT.

Numerous studies until today have highlighted the link
between problematic Internet use and substance use (Cia,
2013; Holden, 2001; Sun et al., 2012). This suggests, as pro-
posed in the problematic behavior theory (Jessor, 1991),
that different types of deviant behavior might respond to
the same determinants. According to this approach, there
would be a common “psychosocial propensity” to develop
the different problem behaviors defined by personality
traits as well as the social context, the perceived environ-
ment and the individual’s own behavior. Thus, for exam-
ple, the work of Ko et al. (2008) found that certain psycho-
social characteristics such as being a man, a dysfunctional
family, having low self-esteem and low life satisfaction were
associated with both problematic alcohol consumption
and Internet addiction. The main implication of the re-
sults obtained at the applied level may be the importance
of proposing transversal prevention, beyond approaches
or programs focused on specific behaviors, and capable
of acting on the variables common to both problem beha-
viors. Thus, interventions aimed at improving education in
values and the learning of life skills could provide a plat-
form on which to develop preventive work, insofar as they
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start from an individual-environment interaction model
that has been shown to be effective in drug prevention (Eu-
ropean Monitoring Center for Drugs and Drug Addiction,
2011; Faggiano, Minozzi, Versino & Buscemi, 2014; Mosh-
ki, Hassanzade & Taymoori, 2014).

Finally, the present work has some limitations, the first
of which would be the sample used. Despite being based
on data from 4000 adolescents, the fact that non-probabi-
listic sampling was used for their selection and that they
originate exclusively from the provinces of A Coruna and
Pontevedra limits the external validity of the results. Se-
condly, it is important to refer to the transversal nature of
the work, which prevents causal relationships being esta-
blished among the variables under study. Finally, mention
should be made of the fact that all variables have been
self-reported, making it impossible to know for certain
to what extent adolescents may have underestimated or
overestimated both their levels of consumption and the
amount of time they spend online. However, as various
experts in the field of addictive behavior have previously
pointed out, self-report measures have proven to be relia-
ble and even better than other methods in assessing levels
of alcohol and other drug use (Babor , Kranzler & Lauer-
man, 1989; Winters, Stinchfield, Henly & Schwartz, 1990).
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Abstract

Resumen

The development of animal models of drug reward and addiction
is an essential factor for progress in understanding the biological
basis of this disorder and for the identification of new therapeutic
targets. Depending on the component of reward to be studied, one
type of animal model or another may be used. There are models of
reinforcement based on the primary hedonic effect produced by the
consumption of the addictive substance, such as the self-administration
(SA) and intracranial self-sstimulation (ICSS) paradigms, and there
are models based on the component of reward related to associative
learning and cognitive ability to make predictions about obtaining
reward in the future, such as the conditioned place preference
(CPP) paradigm. In recent years these models have incorporated
methodological modifications to study extinction, reinstatement
and reconsolidation processes, or to model specific aspects of
addictive behavior such as motivation to consume drugs, compulsive
consumption or drug seeking under punishment situations. There are
also models that link different reinforcement components or model
voluntary motivation to consume (two-bottle choice, or drinking in
the dark tests). In short, innovations in these models allow progress
in scientific knowledge regarding the different aspects that lead
individuals to consume a drug and develop compulsive consumption,
providing a target for future treatments of addiction.

Keywords: Reward; Addiction; Animal models; Drugs of abuse.

El desarrollo de modelos animales de refuerzo y adicciéon a las
drogas es imprescindible para el avance en el conocimiento de las
bases biologicas de este trastorno y la identificacion de nuevas dianas
terapéuticas. En funcion del componente del refuerzo que deseemos
estudiar podemos servirnos de un tipo de modelos animales u
otros. Podemos utilizar modelos de refuerzo basados en el efecto
hedonico primario que produce el consumo de la sustancia adictiva,
como los modelos de autoadministracion (AA) y autoestimulacién
eléctrica intracraneal (AEIC), o modelos basados en el componente
relacionado con el aprendizaje asociativo y la capacidad cognitiva de
realizar predicciones sobre la obtencién del refuerzo en el futuro,
como el modelo de condicionamiento de preferencia de lugar (CPL).
En los ultimos anos los modelos han incorporado modificaciones
metodolégicas para incluir el estudio de los procesos de extincion,
reinstauracion y reconsolidaciéon o para modelar aspectos concretos
de la conducta adictiva como puede ser la motivacién para consumir
la droga, el consumo compulsivo o la bisqueda de la droga bajo
situaciones de castigo. Otros modelos interrelacionan diferentes
componentes del refuerzo o modelan la motivacién voluntaria por
consumir (modelos de “two-bottle choice” o “drinking in the dark”).
En definitiva, las innovaciones en estos modelos contribuyen al avance
en el conocimiento cientifico de los diferentes factores que llevan a
tomar una droga y a desarrollar un consumo compulsivo, ofreciendo
una via para identificar futuros tratamientos para la adiccion.

Palabras clave: Refuerzo; Adicciéon; Modelos animales; Drogas de

abuso.
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1. Introduction

Studying the hedonic or pleasurable effects of a drug is
essential for understanding the mechanisms that cause the
development of drug addiction. However, it is a complex
matter for which we need to use animal models that allow
us to investigate the components involved and identify new
therapeutic targets (Koob, Arends & Le Moal, 2014). The
use of these animal models has the advantage of allowing
great control of experimental variables such as the age at
which the animals are exposed to the drug, the dose, dura-
tion or exposure time, among others.

A drug itself causes reinforcement which can lead to the
development of substance abuse, dependence or addiction
in vulnerable persons. Addiction to drugs is a neuropsychi-
atric disorder characterized by loss of control when seeking
and consuming a drug, the appearance of negative emo-
tional states and an intense craving for the drug when con-
sumption ceases, alongside a high propensity to relapse,
even after long periods of abstinence. According to Koob
& Volkow (2016), drug addiction represents a profound
disruption of motivational circuits in the brain caused by
a combination of several factors. Firstly, there is a rein-
forcement deficit and increased stress reactivity due to the
desensitization of the brain’s reward system and over-acti-
vation of stress systems. Secondly, there is an exaggerated
incentive salience relating to stimuli or contexts associated
with the drug, and rigid stimulus-response habits are es-
tablished which cause the subject to seek and consume the
drug when it is present or when there are signs of its avail-
ability. These changes have been associated with a transi-
tion from the ventral to the dorsal striatum in controlling
the behavior of drug use. Thirdly, there is a deterioration
of executive functions such as decision-making, inhibitory
control and self-regulation (Romero-Martinez & Moya-Al-
biol, 2015) due to the dysfunction of the prefrontal cortex,
resulting in a lack of control and the inability to inhibit
drug-taking behavior despite the negative consequences
it entails. Therefore, a transition occurs in some vulnera-
ble persons from the initially controlled consumption of
a drug for recreational purposes to compulsive consump-
tion. The presence of a stimulus associated with the drug
thus triggers the urge to consume it, and this habit that the
subject cannot control (more so than the reinforcing effect
of the drug itself which is essential in its recreational use)
is one of the main causes of persistent consumption and
relapse (Everitt, 2014; Everitt & Robbins, 2013).

It is precisely for the study of these processes and their
different phases (such as the acquisition, extinction, and
reinstatement of a motivated behavior) that we use animal
models. However, although many of the components of ad-
dictive behavior can be studied in experimental animals (for
example, the primary reinforcing effect of drugs, cognitive
aspects such as the processing of drug-context associations,
phenomena of sensitization or tolerance to the different ef-

fects of the substance, etc.), it is necessary to emphasize that
the addiction disorder (or disorders of drug use, accord-
ing to DSM-5 criteria) is impossible to model in animals.
Therefore, paradigms which are explained throughout this
review only model specific aspects of addiction.

Among the major animal models used to study rein-
forcement produced by drugs and addictive behaviors we
find the self-administration (SA), conditioned place pref-
erence (CPP) or intracranial self-stimulation (ICSS) par-
adigms; there are other models, nevertheless, which also
offer relevant information and are therefore widely used,
each of which will be discussed in the following sections.

2. Reinforcement and addiction

To understand the neurobiological mechanisms in-
volved in addiction through animal models, we need
to study the initial element of the addictive process, i.e.
the reinforcing effect induced by the drug. This is the el-
ement that causes a loss of control over drug use to de-
velop in some consumers, as only those substances which
are capable of producing reinforcement can increase the
likelihood of the drug-taking behavior reoccurring in the
future, resulting in the progressive onset in vulnerable per-
sons of symptoms that characterize addiction. It should be
noted that the loss of control over consumption only oc-
curs in “vulnerable” individuals; when they are exposed to
the drug, the addictive disorder is triggered. Clearly not
all individuals who consume a drug and experience rein-
forcement become addicted to it. An obvious example of
this is alcohol. Furthermore, studies in humans and exper-
imental animals indicate that impulsivity is a vulnerability
trait predictive of abuse and addiction to psychostimulants
(Everitt, 2014). The environment or social context, stage
of life development and genetic factors also modulate vul-
nerability to addiction (Volkow, Koob & McLellan, 2016).

In the psychology of learning, reinforcement is defined
as the process responsible for strengthening a response,
increasing the rate or probability of occurrence. This
strengthening is due to this response being contingently
followed by a stimulus or event, known as a reinforcer. In
the case of positive reinforcement, the reinforcer (food, for
example) appears when the subject performs the response,
whereas in the case of negative reinforcement the reinforc-
er (of an aversive nature, for example a painful stimulus) is
made to disappear when the subject performs the response.
Therefore, reinforcement is the term referring to the situ-
ation or experimental procedure in which a reinforcer is
presented or removed on a certain response or behavior,
while the reinforcer is the appetitive or aversive stimulus
that appears or disappears when an operant behavior is
performed, and results in an increase in the likelihood of
occurrence or learning of such behavior (Skinner, 1938;
Thorndike, 1932). Moreover, one can distinguish between
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primary reinforcers, those who have a positive or negative
motivational value in themselves (for example, stimuli nec-
essary for survival as food and drink or the avoidance of
pain or a predator) and conditioned reinforcers, initially of
a neutral nature but which acquire a motivational value by
association with the primary reinforcer.

Drugs are considered primary reinforcers because they
are able to activate the brain reward system. The main an-
atomical substrate of this system is the mesolimbic path-
way that originates in the ventral tegmental area (VTA)
and projects into the nucleus accumbens (NA) and differ-
ent cortical areas including the anterior cingulate cortex
(ACC) and orbitofrontal and prefrontal cortex (Berridge
& Kringelbach, 2015; Carlezon & Thomas, 2009; Dalley
& Everitt, 2009; Wise, 2008). In these areas dopamine,
the main neurotransmitter related to strengthening and
pleasure is released (Lammel, Lim & Malenka, 2014), as
are other neurotransmitters such as serotonin (Miiller &
Homberg, 2015). As we mentioned above, there are differ-
ent components to reinforcement, such as the subjective
experience of pleasure or a component related to learning
or the ability to generate cognitive representations with
predictions of reward in the future. Hence each animal
model focuses on a different aspect; for example, models
such as intravenous SA or ICSS reflect the primary hedon-
ic reinforcing effect of the drug, while CPP emphasizes
the aspect of learning such reinforcement (Berridge &
Kringelbach, 2008).

The use of animal models not only allows the evalua-
tion of the reinforcing effects of drugs but have in recent
years been redesigned to study the extinction, reinstate-
ment and reconsolidation processes and to more accurate-
ly reflect the behavioral characteristics of addiction. The
extinction-reinstatement paradigm permits the study of
the extinction process (through training sessions in which
the animal is exposed to the same conditions as in the
acquisition phase but where the reinforcing substance is
not present) and the modeling of relapse in drug seeking,
which is the principal clinical problem in the treatment of
addiction (Ghitza, 2015). Similarly, it has been proposed
that manipulation of the memories associated with a drug
could be an effective method of removing these memories
and so prevent relapse. The memory of the effects pro-
duced by drugs or the associative learning between its rein-
forcing properties and environmental cues associated with
its consumption sustain drug consumption, triggering the
desire to consume and thus the relapse (Yan et al., 2014).
It has been widely demonstrated that after being recovered
and becoming accessible, memory undergoes an unstable
transitional stage and needs to be consolidated again in
order to prevail, a process known as reconsolidation (Al-
berini, 2011; Inda, Muravieva & Alberini, 2011; Lee, 2010;
Muravieva & Alberini, 2011). Updating drug-related mem-
ories is an important part of subsequent reconsolidation

and has been linked to the persistence of drug addiction
(Sorg, 2012; Taylor, Olausson, Quinn & Torregrossa, 2009).
Therefore, destabilizing the memory of drug-related learn-
ing through behavioral or pharmacological procedures
can be a means of promoting abstinence and preventing
relapse (Everitt, 2014).

Similarly, animal models have led to increased knowl-
edge of the neurobiological processes underlying the de-
velopment of dependency and addiction (Koob etal., 2014;
Volkow et al., 2016.). Thus, there are ever more studies
evaluating the effects of different lesions in specific brain
regions, or on pharmaceuticals with specific effects on dif-
ferent neurotransmission systems and how these in turn af-
fect the reinforcing properties of drugs observed in these
models. As an example, in our laboratory we have demon-
strated the essential role of NMDA glutamate receptors in
the reinforcing effects conditioned by different drugs such
as morphine, cocaine or ecstasy (Do Couto, Aguilar, Rodri-
guez-Arias & Minarro, 2005; Garcia-Pardo, Escobar-Valero,
Rodriguez-Arias, Minarro & Aguilar, 2015a; Maldonado,
Cauli, Rodriguez-Arias, Aguilar & Minarro, 2003). Some
studies even evaluate the effects of drug administration
in specific brain areas on the reinforcement induced by
chronic administration of the drug, which could clarify the
involvement of a certain system of neurotransmission in
a specific brain area in the reinforcing properties of the
drug concerned and/or its ability to induce dependency.
The description of advances in the neurobiology of drug
addiction obtained by using these models is beyond the
scope of this review. In this respect the contribution made
recently by Koob and Volkow (2016) is recommended.

3. Animal models of reinforcement

3.1. Models of self-administration

In general, all substances with a high addiction poten-
tial for humans are self-administered by animals voluntari-
ly, although it has been difficult to demonstrate this with
some drugs. Moreover, this relationship is so strong that SA
models are considered to have high predictive power, and
different classifications of these models exist. Firstly, we
have those paradigms where the animal must perform an
operant behavior, such as pressing a lever to receive a dose
of the substance, usually orally or intravenously. Second-
ly, there are the paradigms in which the animal has free
access to the substance and can readily consume it orally
(Teruel, 2008).

3.1.1. Models of operant learning.

This section includes both intravenous and oral SA
since the learning model is similar, regardless of the way in
which the substance is ingested.

The intravenous SA paradigm is the most important pro-

cedure and the most commonly used in animals, mainly
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rodents, to assess the primary intrinsic reinforcing effect
of drugs (Moser, Wolinsky, Duxon & Porsolt, 2011; Yahy-
avi-Firouz-Abadi & See, 2009). In this paradigm animals
are trained to obtain the drug by performing an operant
response, for example pressing a lever or the inserting its
snout into a hole. Thus, when the animal responds, its be-
havior is reinforced with the injection of the drug and it
consequently acquires a new operant response by learning
that the behavior in question is associated with obtaining
the reinforcer (Yahyavi-Firouz-Abadi & See, 2009). Most SA
procedures use a fixed response program (FR) in which the
animal must perform a fixed number of responses in order
to obtain the dose of the drug (Moser etal., 2011), although
a variable response program is used by other studies.

There are different factors, both pharmacological and
environmental, to consider when using the SA paradigm,
such as the dose of the substance administered, the rate of
infusion of the drug, the sex of the animal or the stage of
its evolutionary development. However, other factors such
as the duration of the SA session or the level of challenge
involved in the response required for the drug have proved
more decisive (Moser et al., 2011).

3.1.1.1. Advantages and disadvantages of SA. SA is so
frequently used because the model has excellent predictive
validity, given the great similarity between the results ob-
tained with the model in animals and for human addictive
behaviors (Koob et al., 2014. Mead, 2014; Schenk, 2009;
Soria, Barbano, Maldonado & Valverde, 2008). Compared
to other models of addiction, the SA paradigm is closely
related to drug abuse in humans in terms of how the sub-
stance is administered and the behavioral response that is
generated in order to obtain the administration (O’Con-
nor, Chapman, Butler & Mead, 2011). Moreover, since
this paradigm measures how animals behave when seeking
drugs, the technique can be used to study the neurobio-
logical mechanisms involved in this process (Fuchs, Felten-
stein & See, 2006).

Another important advantage of this paradigm is that
it makes it possible to analyze the motivation for drug
seeking by using a progressive reinforcement schedule in
which the animal has to perform a progressively greater
number of responses to obtain it (Richardson & Roberts,
1996). As the SA session progresses, procuring the follow-
ing reinforcer requires a greater effort by the animal. The
maximum number of operant responses that the animal is
able to perform to obtain a reinforcer is called “breaking
point” and measures the limit of an animal’s motivation to
seek the drug.

Although intravenous SA is the most commonly used par-
adigm, it also has some drawbacks, the principal of which is
the complexity of the technique. In order to measure the
reinforcing effect, it is necessary to surgically implant an in-
travenous catheter (Graf et al., 2011). One solution to this

handicap is to use an alternative SA paradigm, such as oral
SA, where the animal is freely able to consume the addictive
substance orally, following the same procedure described
for intravenous SA (Pautassi, Miranda-Morales & Nizhnikoyv,
2015 ). Oral SA is not as reinforcing for animals and has
other limitations such as the fact that the animal has to be
previously familiarized with the addictive substance in order
to drink it voluntarily (it is therefore not used with certain
drugs that animals do not usually find reinforcing orally,
such as cocaine). Another disadvantage of the SA model is
that for the proper application of this technique it is nec-
essary to train animals to learn to acquire operant behav-
ior. This drawback is most pronounced with drugs whose
initial reinforcing strength is not particularly high, such as
3,4-methylenedioxymethamphetamine (MDMA) (Trigo,
Panayi, Soria, Maldonado & Robledo, 2006; Schenk, 2009).
In these cases, the animal is previously trained with a more
reinforcing substance such as cocaine (Schenk, 2009), or a
priming dose is administered previously (Trigo et al., 2006).
In some cases, a food restriction pattern is even used before
the SA acquisition phase (Soria et al., 2005).

3.1.1.2. Extinction, reinstatement and reconsolidation
processes in SA. SA studies allow us to investigate different
processes such as acquisition, maintenance, extinction and
reinstatement of the operant response. To this end a pro-
cedure comprising several stages is used. The acquisition
phase is defined as the time period necessary to achieve
a stable rate of drug SA (Soria et al., 2005). This is fol-
lowed by the maintenance phase which may take days or
weeks. Extinction refers to a progressive decrease in the
operant response associated with the drug when the sub-
stance is not present (Epstein, Preston, Stewart & Shaham,
2006; Shaham, Shalev, Lu, de Wit & Stewart, 2003; Stewart,
2000). After extinction, the restoration phase of the behav-
ior takes place in which the ability is measured of certain
stimuli called “primers” (pharmacological, physical or en-
vironmental) to restore initially learned operant responses
(Soria et al., 2008). Currently, the extinction-reinstatement
model in SA is very popular for modeling relapse in drug
seeking (Bossert, Marchant, Calu & Shaham, 2013; Epstein
et al., 2006; Shaham et al., 2003; Sinha et al., 2011; Soria
et al., 2008; Steketee & Kalivas, 2011; Yahyavi-Firouz-Aba-
di & See, 2009; Yan & Nabeshima 2009). This paradigm
has been used with different types of drugs, including
MDMA or ecstasy and cocaine (Colussi-Mas, Wise, How-
ard & Schenk, 2010; Schenk, Gittings & Colussi-Mas, 2011;
Schenk, Hely, Gittings, Lake & Daniela, 2008; Trigo, Ore-
jarena, Maldonado & Robledo, 2009). However, it should
be noted that although the extinction model has produced
a large amount of research, it is not the most clinically rel-
evant. Paradigms involving longer periods of abstinence
(whether forced, imposed by punishment, or chosen) are
more useful in terms of their ecological validity.
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Recently, some studies have evaluated the effects of de-
stabilizing the memory of what animals learned during the
acquisition of SA through behavioral (extinction) or phar-
macological procedures. In these studies, after achieving
stable acquisition of SA, memory is reactivated by briefly
exposing the animals to the SA chamber, and a short time
afterwards (ranging from minutes to a few hours) the ani-
mals are given extinction sessions or receive an injection of
an amnesiac drug. Both treatments quickly and effectively
reduce drug seeking (accelerating the extinction of the SA
response) and block reinstatement (Hellemans, Everitt &
Lee, 2006; Lee, Milton & Everitt, 2006; Lee, Platt, Rowlett,
Adewale & Spealman, 2005; Sanchez, Quinn, Torregrossa
& Taylor, 2010; Yan et al., 2014. Yan, Kong, Wu, Newman
& Xu, 2013).

3.1.1.3. Variations on the SA model. Over the last de-
cade, different variations of the SA model have been de-
veloped to study the main characteristics of addiction by
manipulating the type of reinforcer or the waiting time to
obtain it, drug seeking in situations involving punishment,
or the development of compulsive drug seeking models.
In relation to these variations it is worth mentioning the
experiments that allow the animal the choice between a
drug and a natural reinforcer in order to study alternative
reinforcement caused by sugar and sweet food (Ahmed,
2014; Ahmed, Guillem & Vandaele, 2013). Lenoir, Cantin,
Vanhille, Serre and Ahmed (2013) showed that, after a pe-
riod of training in SA of both cocaine and water sweetened
with sucrose, most rats chose to leave cocaine and seek out
the alternative reward. These experiments demonstrate
that sugar and sweet foods can not only replace drugs but
also be even more attractive and reinforcing (Ahmed et
al., 2013).

A further variation is the extended access model of
SA. This is a model of operant conditioning of excessive
drug consumption that provides an approach to studying
why some animals make a transition from initially low/
moderate to abusive or excessive consumption (Edwards
& Koob, 2013). While the consumption of animals whose
access to the drug is limited in terms of time (for example,
one or two hours daily) is stable over time, animals with
extended access to the drug (for example, six hours per
day) show an escalation in their SA behavior (Koob et al.,
2014). This phenomenon has been observed with the use
of different drugs, including cocaine (Roberts, Morgan &
Liu, 2007) and heroin (Lenoir, Cantin, Vanhille, Serre &
Ahmed, 2013). Escalating SA is a more complete model
of addiction because animals subjected to prolonged ac-
cess to substances of abuse have various symptoms related
to the criteria for substance dependence in humans, such
as the emergence of uncontrollable drug use despite the
negative consequences this causes, compulsive behaviors
linked to drug seeking, and increased vulnerability to re-

lapse or reinstatement of the behavior after exposure to
different stimuli. Similarly, when animals return for testing
after a period of abstinence subsequent to chronic admin-
istration of the drug, they display a greater response un-
der a progressive schedule, suggesting that the value of the
reward or the effectiveness of the drug is enhanced when
subjects are dependent (Koob et al., 2014). Moreover, in
the SA paradigm the search for cocaine intensifies after
the withdrawal of extended access. This effect is related
to the phenomenon called incubation of cocaine craving,
in which cocaine seeking induced by the re-exposure to
the cues associated with the drug increases progressively
during the first two months of cocaine abstinence (Lu ,
Grimm, Dempsey & Shaham, 2004).

Other researchers have used the SA paradigm in order
to model the main features of addiction in humans based
on the DSM-IV/5 criteria. In these experiments, the dai-
ly SA sessions typically consist of periods of access to the
drug (indicated to animals by a light above the active lever
or hole and during which the operant response is accom-
panied by the presence of the reinforcer), and drug-free
periods (in which the whole SA box is lit and operant
responses have no reinforcing outcome for the animal).
Three behaviors linked to addiction criteria in humans are
evaluated: loss of control or persistence in drug seeking
(by active counting lever/hole responses during periods
in which the reinforcer is not available), high motivation
for the drug (using a progressive reinforcement schedule
where the appearance of the reinforcer increasingly re-
quires the performance of a greater number of operant
responses by the animal) and maintenance in consump-
tion despite the negative outcomes arising from it (per-
formance of the operant response despite the existing
association between reinforcement and an electric shock
in the animal’s legs) (Deroche-Gamonet & Piazza, 2014).
Such studies allow further research into the pathological
transition to addiction that takes place in some drug users
as a result of the interaction between individual vulnera-
bility (related to behavioral and personality variables), the
degree of exposure to the drug and loss control (Belin,
Balado, Piazza & Deroche-Gamonet, 2009, Belin & Der-
oche-Gamonet, 2012; Deroche-Gamonet, Belin & Piazza,
2004; Deroche-Gamonet & Piazza, 2014; Piazza & Der-
oche-Gamonet, 2013).

Another variant of operant SA models are those known
as second-order schedules. This type of program was intro-
duced and developed in an impressive series of experiments
carried out by Bergman, Goldberg, Katz and colleagues in
the early 1970s (Goldberg & Gardner, 1981; Goldberg &
Tang, 1977; Spear & Katz, 1991) which have become a par-
adigm of reference in current animals studies to assess rein-
forcement (Everitt & Robbins, 2000; Giuliano et al., 2015;
Giuliano, Robbins, Nathan, Bullmore & Everitt, 2012; Gi-
uliano, Robbins, Wille, Bullmore & Everitt, 2013).
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This is an operant SA paradigm in which, as its name
suggests, animals (usually rats) are trained to perform an
operant behavior to get the reinforcer (such as food or any
type of drug) using a continuous reinforcement schedule.
During this period each self-administered drug infusion is
associated with a stimulus (such as a light or sound) which
is contingently presented in the training sessions (thus
turning into a conditioned stimulus). Once the animals
are on a stable SA schedule, the second-order paradigm is
introduced with a fixed response rate, so that each time the
animal responds, the conditioned stimulus and the drug
infusion are produced, and the rate of responses and in-
tervals is increased (Everitt & Robbins, 2000). Therefore,
second-order protocols are more complex, as they include
two different schedules at the same time: one of fixed in-
terval (FI) and the other fixed rate (FR). For example, in
an FIbmin-(FR1:S) schedule, the first response after the
end of a b-minute interval obtains the reinforcer, while in
an FIbmin-(FR5:S) five responses are required before the
reinforcer can be obtained.

Essentially, under second-order schedules the reinforc-
er is presented in accordance with a program in which a
sequence of (more or less extended) responses is intermit-
tently reinforced. The completion of each fixed response
schedule is accompanied by the response contingent to the
presentation of the conditioned stimulus. For example, a
typical second-order schedule would consist of a 60-minute
fixed interval schedule with a 30:S (FI60min-FR30:S) re-
sponse pattern, where the conditioned stimulus is present-
ed after each 30 responses, while the animal must perform
a further 30 responses after completion of the fixed inter-
val of 60 minutes before the conditioned stimulus is served
alongside the reinforcer, for example, an intravenous infu-
sion of heroin or cocaine, or access to food, depending on
the aims of the study (Everitt & Robbins, 2000; Giuliano et
al., 2012; Giuliano et al., 2015; Giuliano et al., 2013).

Therefore, in a second-order schedule the behavior
specified by a contingency program is treated as a single
response that is reinforced according to a given program.
Thus, the performance of a number of behaviors by the
animal involves the presentation of a stimulus previously
linked to an infusion of the reinforcing substance. In order
to obtain the drug, the animals must perform a number of
responses which are also preset to make the conditioned
stimulus appear. In this paradigm long sequences of be-
havior can be observed before any drug is administered.
This is seen as a measure of the strength of the conditioned
stimuli which triggers drug seeking (Teruel, 2008) or, in
other words, a measure of the effort the animal is willing
to make in order to receive the drug (motivation). This
model is thus predictive of the behavior generated in hu-
mans where the appetitive phase of consumption behavior
(collection and preparation of the drug) precedes the act
of taking the drug.

3.1.2. Voluntary consumption models.

This section, rather than provide a thorough expla-
nation of models of voluntary consumption, will instead
discuss two prominent models, the two-bottle choice and
drinking in the dark (DID). These models differ from pre-
vious ones in that the substance is readily available, which
means that the memory/learning component is much
smaller. Thus, given that access to the substance requires
very little effort by the animal, it is more difficult to assess
the motivational component in these models (i.e., the
amount of effort or the number of behaviors or responses
the animal is willing to make in order to obtain the drug).

A.- Two-bottle choice. Among the animal models of re-
inforcement used to evaluate the preference that leads a
subject to consume, we find the two-bottle choice paradigm
of voluntary consumption. There are different modalities
or varieties within this procedure but the main objective is
to measure the preference of the animal for the substance
of abuse (usually alcohol) and oral consumption thereof
compared to an alternative non-addictive substance (such
as water) (Bahi, 2012, 2013a, 2013b). To measure this pref-
erence, animals are exposed to both substances for days
and have the possibility of drinking only water, only alcohol
or both substances simultaneously.

In the most commonly applied method, animals initially
have access to two bottles of water, and then one of them
is replaced by an alcohol solution at a certain percentage
% v/v, which is increased progressively (every 3-4 days) to
achieve the desired concentration (typically 8-10%). The
animals are thus permanently exposed to alcohol with no
periods of abstinence. In our laboratory we follow the pro-
tocol used by the group around Professor Everitt of Cam-
bridge University, where access to alcohol is available on
alternate days. In this case, the animals have three sessions
per week (typically Monday, Wednesday and Friday) of 24
hours with unrestricted access to both bottles (one with al-
cohol and the other with water). There is a period of absti-
nence lasting 24 and 48 hours on the other weekdays and
at the weekend respectively, during which time two bottles
of water (and no alcohol) are presented. To counteract
the possible learning of place, the bottles are moved for
each alcohol exposure session (Barak, Carnicella, Yowell
& Ron, 2011; Carnicella, Amamoto & Ron, 2009; Giulia-
no et al.,, 2015). To quantify the animal’s preference for
the substance of abuse, the volume of alcohol and water
are measured every day. Similarly, to estimate the amount
evaporation that may exist in the bottles, a bottle contain-
ing water and another with alcohol are placed in an empty
cage (Giuliano et al., 2015).

B.- Drinking in the dark. This paradigm was original-
ly described by Rhodes, Best, Belknap, Finn & Crabbe
(2005). The most common variation of this model uses
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isolated mice whose water bottle is replaced by a bottle
containing ethanol at different percentages depending
on the object under investigation. Access to the substance
of abuse is made available in this way starting during the
animal’s dark cycle (hence the name) and usually with a
duration of between 2 and 4 hours, thus simulating the
binge drinking pattern of alcohol consumption common
among teenagers at the weekend. Using this procedure,
the animals can normally reach high blood concentrations
of ethanol, so it is very interesting for the study of alcohol
addiction (Thiele & Navarro, 2014).

The basic idea behind this paradigm is that the sub-
stance should be consumed in a cycle of darkness in which
intake levels are higher. The animals have to choose be-
tween freely consuming or avoiding alcohol without being
subjected to any injection, thus minimizing various stress
conditions to which animals are subjected in other animal
models of binge alcohol consumption. Another advantage
of this paradigm is that it requires no prior training for
animals nor prior inclusion of other components, such as
for example, sweet substances to increase the motivation of
the animal to consume ethanol. It follows that the drinking
in the dark model is widely used and very productive in the
study of the neurobiological and genetic factors involved

in alcohol consumption.

3.2. Conditioned place preference (CPP)

CPP is a paradigm that evaluates the conditioned rein-
forcing effect of substances of abuse, given that the con-
textual stimuli (such as the color or texture of the floor or
the compartment where the drug is received) can acquire
appetitive properties when associated with the primary
reinforcing stimulus, in this case the substance of abuse
(Aguilar, Rodriguez-Arias & Minarro, 2009; Bardo & Bev-
ins, 2000; Tzschentke, 1998, 2007). To achieve this goal, re-
searchers use a box with two or three compartments which
are clearly distinct in terms of the stimuli present in the dif-
ferent models of boxes available. For example, in our labo-
ratory (Garcia-Pardo et al., 2014, 2015a, 2015b; Roger-San-
chez, Rodriguez-Arias, Minarro & Aguilar, 2013a, 2013b)
two compartments are used with different color and tex-
ture. One of them has a rough floor which is white, while
the other has a smooth black floor, both being separated
by a neutral central platform. The animals thus receive the
drug in an environment with specific characteristics in or-
der to evaluate later if they have learned to associate the
environmental cues of the place where the drug is received
and the reinforcing effect it produces. Similarly, using this
paradigm can evaluate the reverse process, conditioned
place aversion (CPA), which has been observed with high
doses or abstinence of certain drugs. For example, opiate
dependent animals develop CPA through the compart-
ment associated with the administration of an opioid an-

tagonist such as naloxone or naltrexone (Garcia-Carmona,

Baroja-Mazo, Milanés & Laorden, 2015; Maldonado, Cauli,
Rodriguez-Arias, Aguilar & Minarro, 2003).

Unlike other more complex paradigms such those de-
scribed above, CPP is characterized by its great method-
ological simplicity, resulting in very frequent use, in con-
junction with the fact that under the right conditions, CPP
may be sensitive to a wide range of substances (Aguilar et
al., 2009; Aguilar, Roger-Sanchez, Rodriguez-Arias & Minar-
ro, 2015; Tzschentke, 1998, 2007). Thus, in our laboratory
we have demonstrated CPP with different types of drugs
such as cocaine (Montagud-Romero et al., 2015.), MDMA
(Daza-Losada et al., 2007; Daza-Losada, Mifiarro, Aguilar,
Valverde & Rodriguez-Arias, 2011; Daza-Losada, Rodri-
guez-Arias, Aguilar & Minarro, 2009; Do Couto et al., 2011;
2012; Garcia-Pardo et al., 2014, 2015a, 2015b; Roger-San-
chez et al., 2013a, 2013b; Roger-Sanchez, Aguilar, Man-
zanedo, Minarro & Rodriguez-Arias, 2013c; Vidal-Infer et
al., 2012), opioids (Manzanedo, Aguilar, Rodriguez-Arias
& Minarro, 2001b; Manzanedo, Aguilar, Rodriguez-Arias,
Navarro & Minarro, 2004; Manzanedo, Serrano, Aguilar,
Rodriguez-Arias & Minarro, 2001a), alcohol (Roger-San-
chez, Aguilar, Rodriguez-Arias, Aragén & Minarro, 2012)
and nicotine (Navarrete et al., 2013).

Generally, the CPP paradigm consists of three phases: a
first phase known as “pre-conditioning” that serves to con-
firm that there is no innate preference of the animal to one
of the compartments. In the second phase, called acquisi-
tion or conditioning in which the association between the
reinforcing effect of the drug and environmental cues is es-
tablished through the administration of the drug in one of
the compartments and the administration of a control sub-
stance in the other compartment with different environ-
ment. This combination is repeated over several sessions
separated by a time interval which differs depending on
the characteristics of the drug being tested. For example,
with the protocols we follow in our laboratory, in the case
of cocaine the time interval between the drug injection
and the injection of saline is 4 hours, with the process be-
ing repeated for 4 days. In the case of MDMA, the animal
receives the drug or control substance alternately every 24
hours over 8 days. In the final phase, called “post-condi-
tioning” the existence of conditioning is assessed. If the
animal has associated the reinforcing value of the drug and
the environmental stimuli, it will spend more time in the
compartment where it has received the substance and is
therefore considered to have acquired CPP (Aguilar et al.,
2009; Parker & McDonald, 2000; Wang, Luo Ge, Fu & Han,
2002; Wang, Luo, Zhang & Han, 2000).

Furthermore, it is worth noting that the CPP procedure
can also be used to evaluate other processes such as the ex-
tinction of motivated behavior and its reinstatement (Agu-
ilar et al., 2009; Garcia-Pardo et al., 2014, 2015a, 2015b.).
For this purpose, after CPP acquisition the animals are
subjected to a process of extinction, defined as a decrease
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in the frequency or intensity of the learned response af-
ter removal of the unconditioned stimulus (in this case
the drug) that reinforced learning (Pavlov, 1927). Here,
the animal is continuously exposed to the conditioned
stimulus (the compartment which is linked to the drug)
without the presence of the unconditioned stimulus (the
drug) so that the association between the reinforcing val-
ue and environmental cues weakens, and the conditioned
preference finally disappears. While there are variations
of the process of extinction, for example, forced extinc-
tion (confinement in the compartment associated with
the drug after administration of the control substance) or
spontaneous extinction (unrestricted movement through
both compartments without any treatment), the underly-
ing objective is always to decrease the CPP originally in-
duced by the drug (Yahyavi-Firouz-Abadi & See, 2009). An
important detail is that the period needed for the prefer-
ence to be extinguished is influenced by different factors
such as the motivational properties of the drug (Pulviren-
ti, 2003), previous exposure to drugs (Daza-Losada et al.,
2009; Do Couto et al., 2011), the dose with which acquisi-
tion was produced (Garcia-Pardo etal., 2015a) or exposure
to aversive events in the acquisition phase or even before,
such as acute (Garcia-Pardo et al., 2014) or repeated stress
(Garcia-Pardo et al., 2015b).

The CPP paradigm is also useful for studying reinstate-
ment brought about by the re-exposure to drugs or stress.
Reinstatement refers to the recovery of a learned or con-
ditioned response and involves renewed learning of the as-
sociation between the environmental reinforcing effect of
the substance and the cues once extinction has taken place
(Aguilar et al., 2009; Do Couto et al., 2006; Do Couto, Agu-
ilar, Lluch, Rodriguez-Arias & Minarro, 2009; Garcia-Pardo
et al., 2014, 2015a, 2015b). Reinstatement can be induced
by different factors, either pharmacological, physical or
social, or in experimental contexts such as dose priming,
which involves re-exposure to a low dose of the drug with
which conditioning took place (Cruz, Marin & Planeta,
2008; Daza-Losada et al., 2007), exposure to a stressful situ-
ation like an electric shock to the legs (Bossert, Marchant,
Calu & Shaham, 2013) or defeat in an agonistic encoun-
ter (Garcia-Pardo et al., 2014; 2015b; Shaham et al., 2003;
Shalev, Grimm & Shaham, 2002; Tzschentke, 2007).

There are different variations of the CPP paradigm
based on research objectives. For example, similar to the
procedures of extended-access SA, the number of condi-
tioning sessions can be increased in order to assess whether
the vulnerability to develop addiction-related symptoms or
susceptibility to relapse also rises (Rodriguez-Arias, Castillo,
Daza-Losada, Aguilar & Minarro, 2009). In this study from
our laboratory we note that there is an inverted U-shaped
relationship between the number of sessions of condition-
ing and vulnerability to reinstatement. More specifically,
mice exposed to 12 sessions of conditioning with 25 mg/kg

of cocaine had increased vulnerability to reinstatement in-
duced by a priming dose of cocaine, compared to animals
exposed to a greater or smaller number of conditioning
sessions. Likewise, in other as yet unpublished studies we
have seen that these animals with prolonged conditioning
exhibit behaviors similar to those seen in cocaine users,
such as continuity in the use of the drug despite adverse
consequences, or search for the substance when it is not
available (Aguilar et al., in preparation).

Finally, the CPP paradigm may also be used to study the
effects of certain pharmacological and behavioral manipu-
lations of the reconsolidation process. As discussed above,
the memories of the effects produced by the drugs, and by
signals associated with their consumption trigger the de-
sire to consume, as well as relapse. In these studies, animals
acquire the CPP in the normal way, after which the mem-
ories of the drug are reactivated (by exposing the animals
to the compartment associated with the drug during con-
ditioning for a short period of time). After a short interval
(10 minutes to 2 hours) they are subjected to CPP extinc-
tion sessions or an amnesic treatment. These techniques
cause a rapid extinction of the conditioned response and
prevent the reinstatement of CPP after exposure to a prim-
ing drug (Liu et al., 2015; Ly, Sun, Cui & Han, 2015; Miller
& Marshall, 2005; Slaker et al., 2015).

3.3. Intracranial self-stimulation (ICSS)

The ICSS model is linked to the classic experiments de-
signed by Olds and Milner in 1954, which led to the discov-
ery of the brain’s reinforcement system.

In this type of paradigm, animals perform an operant
response that allows them to self-administer short elec-
tric pulses in different brain areas related to the reinforc-
er (Koob et al., 2014; Negus & Miller, 2014), because the
electrodes are generally placed in the medial forebrain
bundle at the level of the lateral hypothalamus or in the
nucleus accumbens, areas belonging to the brain’s reward
system. The frequency or amplitude of the stimulation of
these structures is manipulated to generate a wide range
of response rates (Negus & Miller, 2014). It is known that
acute administration of drugs lowers the ICSS threshold so
that the animal needs less stimulation to perceive the re-
inforcing sensation, while withdrawal increases it (Koob et
al,, 2014; Negus & Miller, 2014). This means that if a drug
lowers the ICSS threshold it is because the drug has high
reinforcing power, thus animals do not need as much stimu-
lation to feel reinforcement. As a result, the lower the ICSS
threshold, the greater the reinforcing power of the drug.

It is a complex procedure since it requires stereotactic
surgery and the intensity of stimulation must be manipu-
lated in order to identify the appropriate value for each
animal. This paradigm has shown that the release of do-
pamine is stimulated ahead of serotonin, which influences
the expression of the effects obtained. This is what can be
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observed, for example, in the case of MDMA, a nonselec-
tive substance of abuse for dopamine producing mixed ef-
fects: on the one hand it lowers the ICSS threshold but also
decreases the maximum response rate, which can be inter-
preted as a reduction in the ability to induce drug abuse
of this drug in comparison to drugs that induce greater re-
leases of dopamine, such as cocaine or methamphetamine
(Bauer, Banks, Blough & Negus, 2013).

4. Conclusion

As discussed throughout this review, animal models
of drug addiction provide a very useful tool for studying
the neurobiological and behavioral processes involved in
addiction, contributing to the identification of new thera-
peutic targets for the treatment of this disease. Within this
global aim, each of the animal models employed focuses
on a different component of reinforcement (for example,
motivation or learning).

Among the main animal models used to evaluate the re-
inforcing effects of drugs we find CPP, the SA and the ICSS,
although we have seen that depending on the objectives
pursued, the substances of abuse in question or the param-
eters of the addiction we are studying other animal mod-
els may also be very useful. Thus, for example for research
on alcohol the two-bottle choice and the drinking in the
dark paradigms are highly relevant. On the other hand, if
we wish to study the motivation of an animal to obtain the
drug (similar to what happens in humans) progressive or
second order SA programs can offer more relevant results.
Finally, if we are interested in the role played by drug-con-
ditioned stimuli in the maintenance of addictive behavior,
the CPP paradigm may be the most appropriate.

However, as previously mentioned all paradigms that
make use of animals have a number of limitations and even
though they try to model the different aspects of drug ad-
diction in the best possible way, the results obtained cannot
be extrapolated directly to humans. Although there are a
great many similarities in behavioral, pharmacological and
neurobiological terms, it is clear that the correlation is not
always perfect. Nevertheless, the use of such models has led
to important research, and great progress has been made
in the field of drug addiction. The goal now should be to
improve and perfect the different animal models in order
to increase their face and predictive validity.
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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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