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hronic hepatitis C (CHC) is a discriminatory

disease that disproportionately affects people

neglected by public health services. People

with a history of opioid use or parenteral drug
use (PDU) face inequality and stigma. A history of drug
injecting is a behavior which increases the risk of contrac-
ting the hepatitis C virus (HCV). There is a high inciden-
ce of HCV among people injecting drugs. There are over
300,000 people in Spain with a current or former history of
injecting drug use (Ministry of Health, Social Services and
Equality, 2014). There are approximately 100,000 people
in Spain with a history of opioid use disorder and the majo-
rity are PDU or ex-PDU (EMCDDA, 2016). Approximately
80,000 people make use of the services available to treat
opioid use disorder each year (Torrens, Fonseca, Castillo,
& Domingo-Salvany, 2013).

HCV affects 50-80% of this population (Muga et al.,
2015), while 32% continue injecting drugs during their
treatment in Spain (Roncero et al., 2011). However, subs-
tance users undergoing treatment have a lower risk of HCV
infection because they are less likely to share needles than
those not receiving treatment (Donmall, Jones, Davies, &
Barnard, 2009).

Only a very limited number of PDUs with HCV have
been treated in Spain (Muga et al., 2015). The tolerability
and effectiveness of HCV treatment in the past has restric-

ted successful interventions. However, there are current-
ly new, efficient and accessible treatments (Grebely et al.,
2015). In general, PDU are less likely to receive hepatitis C
treatment than other patients (Mrav¢ik et al., 2013). Many
PDUs assume that they cannot access hepatitis C treatment
because of their health problems and inequalities in the
system; requesting screening and undergoing treatment is
probably perceived as futile. In addition, the absence of
new treatments and the fear of the side effects of the old
medications used for the treatment of HCV, such as inter-
feron, has limited access in the past (McGowan & Fried,
2012). Moreover, inadequate knowledge regarding HCV
infection and its implications are limitations that must be
taken into account. These problems must be solved with
new and different forms of health education. For example,
the use of peer support groups is likely to be of major im-
portance. Facilitating peer- or self-diagnosis in certain con-
texts, including informal and non-clinical locations such as
pharmacies, syringe exchange programs, and social service
centers may also be a potential solution (Rose, Lutnick, &
Kral, 2014).

The most important barrier to accessing HCV treatment
for this population is the link between drug treatment cen-
ters and centers dealing with HCV (infectious disease and/
or hepatology units or services). The separation of these
services under the organization and infrastructure of the
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Absence of a clear track from the
opioid use disorder treatment
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-

Access may be limited to those

with severe hepatic disease
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feel lost in the system
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~ ~ 4
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\\
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Fig. 1. Patient’s progress

Spanish health system is the major limitation for the suc-
cessful administration of treatment for patients with HCV.
These limitations can be addressed by facilitating collabo-
ration between units treating patients with addiction and
services for infectious diseases and/or hepatology, inclu-
ding the development of a joint protocol for health profes-
sionals and patients.

It is very difficult to figure out how these groups can
be effectively treated since many of them have no contact
whatsoever with social and health services, or only with
services for the treatment of opioid dependence. The fo-
llowing causes of limited access to treatment have been des-
cribed: (1) low level of presentation of symptoms and treat-
ment participation, (2) low participation in regular HCV
tests, (3) conspicuous absence of a clear protocol from the
resources for the treatment of opioid use disorder to HCV
treatment services for many patients (Figure 1).

Conclusions

There are approximately 150,000 people in Spain with
opiate use disorder and many of them also have a history of
injecting drugs. Of this population, there are 80,000 peo-
ple who are accessing services for the treatment of subs-
tance dependence, receiving opioid substitution treatment
and other types of interventions. However, to date, few
PDUs with HCV have been treated in Spain. The reasons
behind the low number of PDUs treated suggest a series of
strategies that can improve access to health services for the-

se groups. This is an opportunity for policymakers, doctors
and patients to make a significant change in the way HCV
is treated in PDU.
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Abstract

Resumen

Background: The term metacognition reflects a spectrum of
psychological activities that allows people to form and integrate
representations about their own mental states and those of others. The
main goal of this study was to examine whether people with substance
abuse disorders (SUDs), and treated in therapeutic community
regime, displayed specific patterns of metacognitive deficits on Self-
reflectivity, Understanding others’ mind, Decentration, and Mastery,
comparing their scores with two clinical groups of patients with
schizophrenia spectrum disorders (SSDs) and anxiety disorders.
Method: A mixed-methods (qualitative-quantitative) study was designed.
Two hundred and sixteen adults aged 18-65 with principal diagnoses
of SUDs (n=52), SSDs (n = 49), and anxiety disorders (n = 115) were
recruited. Qualitative data were obtained with the Metacognition
Assessment Interview, which was then rated using a quantitative scale,
the Metacognition Assessment Scale-Abbreviated (MAS-A).

Results: The anxiety disorders group had significantly higher MAS-A
total scores than the SUDs group, and the SUDs group obtained
significantly higher MAS-A total scores than the SSDs group.
Concerning the MAS-A subscale scores, the SUDs group displayed
significantly lower scores only on the Mastery subscale compared to
the anxiety disorders group, with the SUDs and SSDs groups obtaining
equivalent Mastery scores.

Conclusions: According to these findings, current interventions for
addiction should focus more specifically on improving metacognitive
Mastery.

Keywords: Addiction; Metacognition; Metacognition Assessment
Scale-Abbreviated (MAS-A); Rehabilitation; mixed-methods.

Antecedentes: E1 término de metacognicién hace referencia al conjunto
de procesos psicologicos que permiten a los individuos desarrollar
e integrar representaciones sobre los estados mentales propios y de
los demas. El objetivo principal de este estudio fue examinar si los
pacientes bajo tratamiento por consumo de sustancias, en régimen
de comunidad terapéutica, presentan un perfil especifico de déficits
metacognitivos en las dreas de Autorreflexividad, Diferenciacion,
Descentramiento y Dominio, comparando sus puntuaciones con las
obtenidas por dos muestras clinicas de pacientes con trastornos del
espectro esquizofrénico y trastornos de ansiedad.

Meétodo: Se disené un estudio con metodologia mixta (cualitativa-
cuantitativa). Se seleccionaron un total de 216 participantes con
diagnosticos principales por consumo de sustancias (7 = 52), espectro
esquizofrénico (n = 49) y trastornos de ansiedad (n = 115). Los datos
cualitativos se obtuvieron con la Entrevista de Evaluaciéon de la
Metacognicion (MAI) y, posteriormente, estos fueron cuantificados
con la Escala Abreviada de Evaluacién de la Metacognicion (MAS-A).
Resultados: Las puntuaciones totales en la MAS-A del grupo con
trastornos de ansiedad fueron estadisticamente superiores a las del
grupo con trastornos por consumo de sustancias (TCS), y éstas, a su
vez, fueron significativamente superiores a las del grupo con trastornos
del espectro esquizofrénico. Por subescalas de la MAS-A, s6lo hubo
diferencias estadisticamente significativas entre las puntuaciones de
Dominio del grupo con ansiedad y TCS, obteniendo el grupo con
TCS puntuaciones estadisticamente equivalentes a las del grupo con
trastornos del espectro esquizofrénico.

Conclusiones: De acuerdo con estos resultados, los programas
actuales de intervencion en drogadiccién deberian orientarse mas
especificamente a mejorar las habilidades metacognitivas de Dominio.
Palabras clave: Drogadiccion; Metacognicion; Escala Abreviada
de Evaluacion de la Metacognicion (MAS-A); Rehabilitacion;
metodologia mixta.
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riginally, the term metacognition was used in

the educational literature to refer the capaci-

ty to reflect on one’s own thinking while lear-

ning (Flavell, 1979). Subsequently, the use of
this concept has been extended to many fields of research,
such as attachment, psychopathology, human development,
or cognitive psychology (Bacon & Izaute, 2009; Dinsmore
et al, 2008; Tarricone, 2011). Broadly speaking, this cons-
truct refers both to simple mental processes, for example,
identifying one’s own desires, thoughts, or emotions, and to
complex processes that allow us to integrate intersubjective
information to create broad representations about oneself,
others, and the world (Semerari et al., 2003). Although this
set of skills has received multiple denominations in the li-
terature (e.g., social cognition, theory of mind, emotional
intelligence or mentalizing), all of them indicate mental
processes underlying interpersonal experience. In an at-
tempt to unify the field, Lysaker et al. (2005) have propo-
sed a general definition of metacognition that includes four
large skills: (1) Selfreflectivity or the capacity to think about
one’s own mental states; (2) Understanding others’ mind or the
capacity to think about others’ mental states; (3) Decentration
or the capacity to understand that one is not the center of
the world and that there are different ways of understanding
reality; and (4) Mastery or the capacity to integrate intersub-
jective information in broad definitions of problems that
allow one to respond adaptively.

In spite of the fact that there are numerous tests to assess
low-order metacognitive skills (e.g., with tasks to measure
the capacity to recognize and express specific emotions;
Caletti et al., 2013), to date, there are few measurement
instruments to appraise the higher order processes that in-
volve addressing how individuals integrate and respond in
interpersonal situations of high emotional content. In or-
der to overcome this limitation, the Metacognition Assessment
Interview, MAI; Semerari et al., 2012) was recently develo-
ped. The MAI is a semistructured interview that appraises
individuals’ metacognitive activity when faced by relevant
autobiographical episodes of intersubjective nature. Speci-
fically, the MAI requests interviewees to describe in detail
the worst psychological event they experienced in the past
months. The main goal is to provoke vivid narratives that
allow identifying all the metacognitive processes deployed
by the subject in that situation. Once the narration is obtai-
ned, the information of the responses is ordered and scored
with the Metacognition Assessment Scale—Abbreviated (MAS-A;
Lysaker et al., 2005). The MAS-A is a brief scale that was
developed specifically to analyze qualitative data. As shown
in Table 1, the MAS-A consists of four subscales measuring
the four above-described metacognitive skills. High scores
indicate a greater capacity to create broad representations
about oneself, others, and the world, as well as to use these
representations to respond appropriately to psychological
and social challenges (Lysaker et al., 2005). Recent studies

Table 1. Structure of the Metacognition Assessment Scale brief version (MAS—A; Lysaker et al., 2005).

Level Self-reflectivity (S) Understanding others’ mind (O) Decentration (D) Mastery (M)
Total lack of awareness of their Total lack of awareness of others’ Considering that one is the
0 own mental activity mental activity center of everything Lack of awareness of problems
Slight awareness of others’ mental
Slight awareness of own mental activity Recognizing that others have Awareness of problems as
1 activity independent lives intractable
Awareness that there are Awareness of problems as
Awareness that thoughts are Awareness others have their own different ways to understand resolvable but with lack of
2 one’s own mental activity the same event response
Distinction of one’s own different  Distinction of others’ different Awareness that facts are the
cognitive operations (thoughts, cognitive operations (thoughts, result of multiple and complex
3 fantasies, memories...) fantasies, memories...) factors Passive responses
Distinction of different emotional  Recognition of others’ different
4 states emotional states - Responses of seeking help
Recognition that one’s own Plausible assumptions about
5 thoughts are fallible others’ mental state — Responses with specific actions
Recognition that desire is not Complete descriptions of others’
6 reality thinking over time — Responses with changes
Integration of one’s own thoughts  Complete descriptions of others’ Responses based on one’s own
7 and emotions in a narration thinking throughout their lives - knowledge
Responses based on others’
Integration of various narrations knowledge
8 recognizing patterns over time — —
Recognition of thoughts and
emotions connected throughout Responses based on a broad
9 one’s own life — - comprehension of life
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found that MAS-A scores correlate significantly with clinical
variables such as symptom severity or the level of functio-
ning in various mental disorders, including schizophrenia
(McLeod etal., 2014), personality disorders (Semerari et al.,
2014), or depression (Ladegaard, Lysaker, Larsen, & Vide-
bech, 2014).

In the case of substance-use disorders (SUDs), it was ob-
served that alexithymia, that is, the difficulty to name and
express one’s own emotions, correlates significantly with
substance abuse (Thorberg, Young, Sullivan, & Lyvers,
2009). In this sense, Highland, Herschl, Klanecky, and Mc-
Chargue (2013) concluded that the expression of certain
genes increases the relationship between alexithymia and
substance abuse. However, Lysaker et al. (2014) found that
metacognitive skills related to the use of mental states to
resolve social problems (or capacity of Mastery) moderate
the effect of alexithymia on substance abuse. At the same
time, Wasmuth et al. (2015) corroborated that people
with SUDs present more pronounced deficits in Mastery
skills compared with controls with HIV+ without a history
of SUDs. Inasmuch as the type of substance is concerned,
Roser et al. (2012) associated the consumption of canna-
bis with significant deficits in the capacity to infer mental
states in others. Moreover, this study found that the chro-
nic consumption of cannabis caused patterns of neuronal
arousal very similar to those of people at risk for psychosis.
In another study of Gizewski et al. (2013), it was observed
that abusive alcohol consumption affected brain areas re-
lated to cognitive and affective empathy. There is empirical
evidence showing that deficits in metacognition correlate
with poorer results in drug dependency treatments (Sala-
din et al, 2012; Thorberg et al., 2011), the type of substan-
ce consumed, abstinence, risk of relapse (Toneatto, 1999),
self-injuries (Verrocchio, Conti, & Fulcheri, 2010), emotio-
nal distress (de Rick, Vanheule, & Verhaeghe, 2009), and
alcohol abuse in nonclinical samples (Lyvers, Onuoha,
Thorberg, & Samios, 2012).

Ultimately, the results of the literature to date seem to
underline the relevance and interest of studying this set of
skills in people with substance abuse. The fact that it is not
yet clear whether there are different metacognitive profiles
depending on the type of disorder, or the effects of current
interventions on metacognition requires further research
of these issues in order to improve our comprehension of
the psychological processes underlying drug addictions and
their treatment. With regard to types of intervention, althou-
gh there is evidence that drug addictions provoke important
neuropathological changes, the capacity to act on them sti-
11 is fairly limited (Bart, 2012). In this sense, an analysis in
terms of metacognitive abilities can contribute new psycho-
therapeutic treatment options and/or help to optimize the
existing ones. For example, it has been observed that people
who score low on Self-reflectivity respond better to indivi-
dual interventions (Lysaker et al., 2013). Conversely, it can

be assumed that people with low scores on Decentration will
benefit more from group interventions that allow them to
improve their comprehension of others’ mental states (Was-
muth et al.,, 2015). Low scores in all the metacognitive areas
would justify the use of both intervention formats, as well as
other multidisciplinary interventions to act on all the defi-
cits and their functional implications.

Within this context of research, the purpose of this study
was to examine the metacognitive skills of a group of pa-
tients with SUDs under treatment for drug addiction in the-
rapeutic community regime. Specifically, we aimed to deter-
mine whether the patients with SUDs displayed differences
in metacognitive skills assessed with the MAS-A, in compa-
rison with patients with schizophrenia spectrum disorders
and with mild anxiety disorders. These comparison groups
were selected for the following reasons. Recent studies sug-
gest that healthy controls—that is, individuals with no speci-
fic health problems—are not an adequate control group to
compare the metacognitive capacity of patients with mental
health problems, such as the case of the SUDs group (Was-
muth et al., 2015). Specifically, this proposal argues that
the use of healthy controls could lead to underestimate the
other group’s metacognitive capacity simply because they
present a health problem (e.g., Lysaker et al., 2012). The-
refore, the inclusion of the group of patients with minor
anxiety disorders sought to ensure that all the participants
of the study had some health problem, and that, moreover,
they received some kind of mental health treatment (psy-
chotherapeutic and/or psychopharmacological), although
of low intensity, at the time of the assessment. The patients
with schizophrenia spectrum disorders is included as the
group with more clearly established metacognitive deficits
in the literature (e.g., see Bacon & Izaute, 2009), providing
relevant data mainly from the lower levels of the construct.
In line with these findings, the hypotheses of the study were
as follows. Firstly, it was expected that the group of patients
with schizophrenia spectrum disorders obtained the lowest
scores on the subscales of the MAS-A. Secondly, based on the
higher functioning level of patients with mild anxiety disor-
ders compared with patients with SUDs, it was expected that
the anxiety disorders group presented higher scores than the
SUDs group on the MAS-A.

Method

Participants

The study included three groups of patients. The first
group was comprised of a of total of 52 adults with SUDs
treated in therapeutic community regime, and who were
clinically stabilized (no hospitalizations or changes of medi-
cation in the last month). Within this group, 21 participants
presented a primary diagnosis of polysubstance dependen-
ce, 13 of alcohol dependence, 10 of opiate dependence, and
8 of cocaine dependence.
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A second group included 49 adults with schizophrenia
33),
schizoaffective disorder (n = 15), and delusional disorder
(n=1), according to ICD-10 criteria (WHO, 1992), under
day-hospital regime and clinically stable (no changes in an-

spectrum disorders, specifically: schizophrenia (n =

tipsychotic medication in the last 6 months).

The third group comprised 115 adults with mild anxie-
ty disorders from two outpatient community mental health
services and with principal diagnoses of, at least, an anxie-
ty disorder, according to ICD-10 criteria. Within this third
group, 42 participants presented a main diagnosis of panic
disorder with agoraphobia, 24 of generalized anxiety, 19 of
panic without agoraphobia, 18 of social phobia, and 12 of
agoraphobia without panic. The sociodemographic charac-
teristics of the participants are presented in Table 2.

All the diagnoses and clinical assessments were made by
psychiatrists or clinical psychologists external to the inves-
tigation. The general exclusion criteria of the study were:
suspected or diagnosis of intellectual disability or pervasive
developmental disorders, presence neurological syndromes
(dementia, epilepsy, multiple sclerosis, etc.), sensory pro-
blems (blindness, deafness, etc.), or comprehension diffi-
culties (e.g., not speaking Spanish), and not signing or not
having the capacity to consent to research participation. We
also excluded participants with severe or extreme positive
psychotic symptoms [scores 2 4 in any item of the Scale for
the Assessment of Positive Symptoms (SAPS; Adrenasen,
1984)] and participants with moderate or severe anxiety
disorders [total scores > 30 in the Beck Anxiety Inventory
(BAI; Sanz & Navarro, 2003)]. Lastly, the presence or suspi-
cion of SUDs was an exclusion criterion in the schizophre-
nia spectrum and anxiety groups.

Instruments

Metacognition Assessment Interview (MAI; Semerari et al.,
2012). The MAI is a 30-60 minutes semistructured interview.
In the context of the interview, individuals are elicited to
narrate the most unpleasant experience or event under-
gone in the last 6 months. The requirements are that the

Table 2. Sociodemographic characteristics of the participants.

episode should be of an autobiographic nature, personally
relevant, and should include interactions with other people.
At first, the questions are intentionally open to allow free
narrative; this leads to the spontaneous emergence of the
metacognitive skills deployed by the interviewee. Then, con-
crete questions are asked in order to specifically appraise
each metacognitive skill. All the interviews were audio-re-
corded for subsequent transcription and quantification with
the MAS-A.

Metacognition Assessment Scale—-Abbreviated (MAS-A; Ly-
saker et al., 2005). The MAS-A assesses the four types of
metacognitive activity described above (Lysaker et al., 2005;
Semerari et al., 2003). This instrument is a brief adaptation
of the MAS (Semerari et al., 2003) that quantifies the im-
plicit metacognitive skills in the verbal responses of the in-
terview. It consists of four subscales: Self-reflectivity, which
includes nine levels of the capacity to think and form increa-
singly plausible and integrated ideas about oneself; Mind of
Others, which consists of seven levels of the capacity to think
and form increasingly complex and plausible ideas about
others; Decentration, consisting of three levels that measu-
re the capacity to form integrated ideas about oneself and
others; and, lastly, Mastery, which includes nine levels of
the capacity to use one’s own and others’ mental states to
respond to psychological and social problems (see Table
1). Higher scores on the subscales indicate higher capacity
to integrate and effectively use intersubjective information.
The data obtained to date with the North American version
of the MAS-A indicate acceptable values of internal consis-
tency and testretest and interjudge reliability, with intra-
class coefficients between .71 and .91 (Lysaker et al, 2005;
Lysaker, & Salyers, 2007). With regard to the evidence of the
validity of the theoretical construct, the MAS-A scores corre-
late significantly with other tests measuring the awareness
of disease, cognitive insight, complexity of social schemas,
or the preference for active coping strategies in people with
psychosis (Lysaker et al., 2015).

Given that neither the MAS-A nor the MAI are validated
into Spanish, in this study, pilot versions of both instruments

Group 1 Anxiety Group 2 Drug Addiction

Group 3 Schizophrenia

(n=115) (n=52) (n=49)
Variable for Mean (SD) forMean (SD) for Mean (SD) F n’, Post hoc analysis
Gender
Male 32 41 26
Female 83 11 23
Age 43.07 (15.54) 36.86 (9.18) 37.69 (12.62) 4.94* 0.07 1>2.3
Education in years 13.42 (1.97) 12.64 (1.92) 12.44 (2.73) 4.57*% 0.05 152.3

Note. f= frequency; n,= partial eta-squared. *p <.o5
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were used (more information on the translations can be re-
quested from the main author, FI.). The Spanish translation
and adaptation was performed following the International
Test Commission guidelines (Muniz, Elosua, & Hambleton,
2013). The quantification, with the MAS-A, of the qualitative
data obtained in the MAI was conducted by two raters exter-
nal to the research who were experts in the use of both instru-
ments. The judges scored each participant according to the
MAI transcripts, so they were blind to the hypotheses of the
study and the participants’ characteristics at all times. The in-
ter-raters reliability of the MAS-A scores was .91.

Procedure

The protocol of the study was approved by the institu-
tional ethics committee of the centers where the data were
collected. After explaining the goals, benefits, and possible
risks of the investigation to all the participants, those who
voluntarily agreed to participate were requested to sign an
informed consent prior to gathering the data. Participa-
tion in the study did not lead to any type of consideration
or reward. The information obtained was stored ensuring
the total confidentiality of the data. Data were collected in
a single interview lasting approximately 30 to 60 minutes,
within the context of the general assessment sessions or
the clinical follow-up of the cases. All the interviews were
conducted by two clinical psychologists trained in the use
of the MAIL

Data Analysis

Data analysis was carried out in two stages using the SPSS
statistical package version 21 (IBM Corp., 2012). Firstly, so-
ciodemographic variables, age, and educational level of the
participants of the three groups (SUDs, schizophrenia spec-
trum, and anxiety) were compared to determine whether it
was necessary to use one of these variables as covariate in the
subsequent analyses. Secondly, analysis of variance (ANO-
VA) or analysis of covariance (ANCOVA) were performed
to compare the total mean score of the MAS-A in the target
groups. If these differences were statistically significant (p <
.05), the mean scores of the MAS-A subscales were compa-
red. As estimator of the magnitude of the effects, the partial
squared eta (T]‘Zp) statistic was used.

Results

Table 3 presents the means of the MAS-A total and subs-
cales scores obtained by the participants of the SUDs, schi-
zophrenia spectrum, and anxiety disorders groups. The
ANOVAs indicated that the groups differed in age and edu-
cational level; specifically, the group with anxiety disorders
scored higher, in avarage, on age and educational level than
either group (p<.05). To control the possible effect of these
two variables in the subsequent comparisons, age and edu-
cational level were included as covariates.

The participants of the anxiety group obtained signi-
ficantly higher total scores in the MAS-A than the SUDs
group, and this group scored significantly higher than the
schizophrenia spectrum group (p < .001). By subscales, af-
ter controlling the effect of age and educational level, the
participants of the anxiety disorders and SUDs groups obtai-
ned significantly higher scores on Self-reflectivity, Unders-
tanding others’ thoughts, and Decentration than the group
with schizophrenia spectrum disorders. The participants
of the anxiety disorders group scored significantly higher
on the Mastery subscale in comparison with the other two
groups of participants. Lastly, equivalent scores on Mastery
were found in the SUDs and schizophrenia spectrum groups
(see Table 3).

Discussion

The main goal of this study was to examine the metacog-
nitive skills assessed with the MAS-A in a group of patients
with SUDs. This research also intended to determine whe-
ther their metacognitive skills differ from those observed in
other patients with schizophrenia spectrum and mild anxie-
ty disorders. For this purpose, a sample of 216 adults in
treatment for SUDs, schizophrenic-spectrum disorders, or
anxiety disorders were selected. All the participants were in-
terviewed first with the MAI and subsequently, their respon-
ses were quantified by two blinded raters using the MAS-A.
In the light of the results obtained, it can be stated that: (a)
patients with SCD obtained scores on Mastery statistically
equivalent to those of patients with schizophrenia spectrum
disorders; and (b) participants with SUDs showed a poorer
metacognitive performance on Self-reflectivity, Understan-
ding others’ thoughts, and Decentration than patients with
mild anxiety disorders.

These findings are far from the conceptualization of
drug addictions as impulsive or compulsive behaviors stron-
gly associated with a poor capacity for self-awareness (Cham-
bers & Potenza, 2003; O’Brien, 2008).) For example, many
current addiction recovery programs, such as Alcoholics
Anonymous (2001), are based on a model that characterizes
this type of disorders as closely linked to lack of self-control
and self-perception of one’s mental states. The high preva-
lence of alexithymia (Lysaker et al., 2014), scarce cognitive
flexibility (Luoma, Drake, Kohlenberg, & Hayes, 2011), di-
fficulties in interpersonal relations (Greene et al., 1999), or
poor self-concept (Chelton & Bonney, 1987) shown in SUDs
could support this type of definitions of addictions. Howe-
ver, the results of this study point in the direction of other
recent findings suggesting that the problem of people with
SUDs would not be much in their difficulties to describe
and understand their own and others’ thoughts, emotions,
or intentions, but in their poor capacity to regulate and in-
tegrate this information and to perform adaptive behaviors
(Lysaker et al., 2014; Wasmuth et al., 2015).
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Table 3. ANCOVA, effect sizes and post hoc analysis of metacognition scores, controlling for age and educational level of the participants.

Group 1 Anxiety Group 2 Drug Addiction

Group 3 Schizophrenia

(n=115) (n=52) (n=49)

Mean (SD) Mean (SD) Mean (SD) F nzp Post hoc analysis
MAS-A
Self-reflectivity 6.05 (1.61) 6.00 (1.66) 4.08 (1.19) 32.74%* 0.17 1.253
Others 4.00 (1.26) 3.91 (1.01) 2.69 (0.98) 29.81** 0.15 1.2»>3
Decentration 1.52 (0.98) 1.14 (1.22) 0.99 (0.92) 6.06** 0.09 1.2>3
Mastery 4.70 (1.71) 3.51 (1.34) 3.36 (1.56) 18.24** 0.14 1>2.3
Total 16.26 (4.96) 14.56 (4.72) 11.12 (4.01) 26.95** 0.19 1>2>3

Note. MAS-A = Metacognition Assessment Scale brief version; n’,= partial eta-squared. **p<.oo1.

Likewise, the results of this study support the idea that
substance abuse per se does not alter metacognitive func-
tions (Wasmuth et al., 2015), offering an alternative hypo-
thesis to understand the etiology of the functional deficits
often associated with SUDs. This hypothesis is based on the
fact that substance abuse can be explained as a compensa-
tory behavior for deficits in the metacognitive skills of Mas-
tery (Wasmuth et al., 2015). Substance consumption, as a
known, controllable, and easily manageable activity, does
not require important metacognitive efforts, in contrast to
other social and occupational activities. As the underlying
neurobiological circuits of rewarding and substance abuse
are similar (Chambers, Bickel, & Potenza, 2007), it is reaso-
nable to assume that addictions could compensate the di-
fficulties to earn rewards in other more complex contexts.
However, the alternative hypothesis—that deficits in Mas-
tery skills are a partial or total consequence of chronic subs-
tance abuse (Lysaker etal., 2014)—should not be discarded.

Nonetheless, the similarities observed on Mastery in par-
ticipants with schizophrenia spectrum disorders and with
SUDs could lead to suspect the presence of underlying com-
mon neural mechanisms or, at least, of certain similarities in
the way of processing information in both groups of disor-
ders. Nevertheless, this may also be due to many other causes,
such as attachment styles (Fonagy & Bateman, 2006), genetic
variables (Highland et al., 2013), motivation (Bachiller etal.,
2015), or the experience of traumatic events (Pec, Bob, &
Lysaker, 2015). Future studies should clarify whether these
types of deficits share similar neural mechanisms and/or
whether they have a common etiology.

As main limitations of this study can be identified as fo-
llows. Firstly, the reduced size of the groups, especially the
schizophrenia spectrum and SUDs groups, and the over-re-
presentation of women in the anxiety group and of men in
the SUDs group that clearly affect the validity and extra-
polation of these results to other samples of interest. Mo-
reover, as consumption behaviors like, for example, alco-
hol or cannabis, are very widespread and deeply rooted in
our society, these problems often go unnoticed and are not

diagnosed. The risk that the data could be contaminated
by the presence of participants with comorbid SUDs in the
schizophrenia spectrum and anxiety groups is a potential
limitation of the validity of the results. Secondly, the fact
that the conclusions are supported by the scores obtained
with pilot versions of the MAI interview and the MAS-A sca-
le (neither instrument has been yet validated into Spanish)
is a limitation that can affect the validity of the estimations
of the metacognition construct. Likewise, the two assess-
ment techniques used are based on verbal information
provided by the individuals, so there may be discrepancies
between real metacognitive skills and those described in
the interview. Future studies should use other methods of
convergent assessment, such as those based on the analysis
of social interaction or individual non-verbal techniques
that allow inferring the use of metacognitive strategies from
repeated patterns in observed behavior while performing
certain tasks. The current level of development in the field
of metacognition indicates that no single technique is su-
fficient to assess these processes, but instead that various
metacognitive markers should be used. Thirdly, and from a
practical viewpoint, although this study shows how impor-
tant it is for future studies to examine the effectiveness of
treatments based on metacognition in SUDs, for example,
metacognitive training (van Oosterhout et al., 2015) or
metacognitive-oriented social skills trainning (Ottavi et al.,
2014), this findings does not provide detailed information
about the variables that could improve metacognition or
the potential effects of metacognitive-focused interventions
could have in concrete clinical populations. It should also
be noted that, although substance abuse could be a com-
pensatory behavior for metacognitive deficits, it is quite
possible that these deficits emerge in an exaggerated man-
ner as a consequence of neuropathological changes asso-
ciated with chronic drug abuse (Chambers, 2013; Volkow,
Fowler, Wang, Baler, & Telang, 2009). Lastly, although the
selection of the groups was carried out to attenuate the pos-
sible effects of (mental) health problems and of the psycho-
logical and/or psychopharmacological treatment received,
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none of these variables (specific diagnosis, treatment type
and duration, medication, etc.) or their potential impact
on participants’ metacognitive capacity (Lopez-Duran et
al., 2006) were specifically controlled.

Future lines of research should explore more closely the
relations between addictive behaviors, metacognitive skills,
the level of personal, occupational, and social functioning,
as well as the implicated neurobiological bases. It also seems
relevant to analyze in more detail the role played by meta-
cognition in general and Mastery in particular in the predic-
tion of the maintenance of abstinence. In this line, it can be
assumed that improvements in the Mastery skills would help
to improve general coping strategies in the face of problems
associated with drug abuse, risk situations, abstinence, or re-
lapses, as suggested by Marlatt and Donovan (2005).
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Abstract

Resumen

Alcohol addiction is associated with high psychiatric comorbidity.
Objective stratification of patients is necessary to optimize care and
improve prognosis. The present study is designed to gain insights into
this challenge by addressing the following objectives: a) to estimate
the prevalence of psychiatric comorbidities in a sample of outpatients
seeking treatment for alcohol use disorder, b) to describe the existence
of gender differences and c) to validate 2-acyl-glycerols as biomarkers
of alcohol use disorder and/or psychiatric comorbidity. One hundred
and sixty-two patients were recruited and evaluated with the semi-
structured interview PRISM. The presence of psychopathology was
associated with a greater number of criteria for alcohol abuse and
dependence according to DSM-IV-TR. We found gender differences
in psychiatric comorbidity, e.g., mood disorder, as well as in comorbid
substance use disorders. The prevalence of lifetime psychiatric
comorbidity was 68.5%, with mood disorders the most frequent
(87%), followed by attention deficit disorder (24.7%) and anxiety
disorders (17.9%). Substance-induced disorders were more frequent
in mood and psychotic disorders, whereas the primary disorders were
more prevalent in patients with comorbid anxiety disorders. We found
that 2-acyl-glycerols were significantly decreased in comorbid anxiety
disorders in alcohol dependent patients in the last year, which makes
them a potential biomarker for this psychopathological condition.
Keywords: Psychiatric co-morbidity; Addiction; Alcohol; Outpatient;
Gender; 2-acyl-glycerols.

Laadicciénalalcoholseasociaconunaelevadacomorbilidad psiquiatrica
que complica el tratamiento, siendo necesaria una fenotipacion clinica
objetiva de estos pacientes para optimizar la atencién y mejorar el
pronoéstico. El presente estudio aborda este problema mediante los
siguientes objetivos: a) estimar la prevalencia y tipos de comorbilidad
psiquiatrica de una muestra de pacientes que buscan tratamiento por
uso de alcohol, b) describir las diferencias de género en su presentacién
y ¢) analizar los valores plasmaticos de 2-acilgliceroles (incluyendo el
endocannabinoide 2-araquidonilglicerol), estudiando su posible valor
como biomarcador de alcoholismo y/o comorbilidad psiquiatrica.
Para ello se reclutaron 162 pacientes evaluados con la entrevista
semiestructurada PRISM, para evaluar la presencia de comorbilidad
y su caracter primario o inducido. Los resultados obtenidos indican
que la presencia de psicopatologia se asoci6 a un mayor nimero de
criterios de abuso y dependencia de alcohol Se encontraron diferencias
de género tanto en la comorbilidad psiquiatrica, especialmente en
trastornos del estado de animo. La prevalencia de comorbilidad
psiquidtrica encontrada a lo largo de la vida fue del 68,5%, destacando
los trastornos del estado animo (37%), y seguidos por el trastorno
por déficit de atencion (24,7%, monitorizado especificamente por
la entrevista WURS) y los trastornos de ansiedad (17,9%). Entre los
trastornos del estado de animo y psicoticos fueron mas frecuentes los
inducidos, mientras que en los trastornos de ansiedad los primarios
fueron mas prevalentes. Ademads, se encontraron concentraciones
disminuidas significativamente de 2-acilgliceroles en pacientes con
trastornos de ansiedad comorbidos diagnosticados en el ultimo ano.

clave: Adiccion;  Alcohol;

Palabras Comorbilidad psiquiatrica;
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lcohol is a psychoactive substance with addictive
properties, the consumption of which can have
powerful economic, social and health impacts
n the individuals who consume it. The harm-
ful use of this substance is an etiological factor in mortality
at a global level, with 5.9% of deaths up to 2012 found to
have a link to alcohol (World Health Organization, 2014).
Although consumption trends have stabilised in Spain over
the last 10 years, levels of alcohol use are still high. A 4.9%
rate of problematic alcohol use is observed among the 15-
65 year-old population, with 4.5% presenting high-risk con-
sumption [1,600,000 people, 1,300,000 men and 300,000
women]. The average age of alcohol consumption onset is
16.7 years and alcohol is linked to a greater prevalence of
the consumption of other drugs, since alcohol is present in
90% of polydrug consumption patterns (EDADES, 2013)

Given the frequency of alcohol use disorders (AUD),
the association with other medical complications presents
a challenge to health systems. Among these, psychiatric co-
morbidity in alcohol addiction, i.e. the co-existence in one
person of AUD alongside another disorder distinct from the
addiction, constitutes a serious health problem (Goldsmith,
1999) which demands a differential approach. Patients with
psychiatric comorbidity are a risk group from a clinical and
social perspective. They access hospital services more fre-
quently (Ruffles, 2009), have higher suicide rates (Fiedler
etal., 2012) and respond less well to treatment than patients
with only AUD (Karila et al., 2012). Furthermore, from a
social point of view, they provide a greater source of conflict
at occupational, judicial and social inclusion levels (Karila
etal., 2014).

AUD patients are 2 to 4 times more likely to suffer a de-
pressive disorder during their lifetime than those who are
not alcohol dependent (Hasin et al., 2005, 2007; Kessler et
al., 1997; Ross, 1995). The National Epidemiologic Survey
on Alcohol and Related Conditions (NESARC) in North
America reports rates of 39.5% in AUD populations com-
pared to 14.8% in the general population, as well as a high
psychopathological comorbidity of AUD with disorders of
mood (MD), anxiety (AD) and personality (PD) (Grant
et al., 2004). With regard to psychotic disorders, these are
found within the general population at a rate of 0.4%, while
among the AUD population this rises to 4.0% (Engelhard
etal., 2015).

These data from North America are matched by research
results in Europe. In Copenhague, AUD prevalence was
7,6% and half of them had a psychopathological comorbi-
dity: 24% PD, 16,8% MD and 16,6% another SUD (Flens-
borg-Madsen et al., 2009). The prevalence of AUD in our
country in 2010 was 2.3% in men and 1.3% among both
sexes (WHO, 2014). Disorders associated with alcohol use,
such as intoxication or withdrawal symptoms, impair the
majority of social relations (Blanco et al., 2015). Patients
with high severity of alcohol dependence disorder are very

prone to emotional and anxiety disorders (Blanco et al.,
2015). In one study carried out among hospitalised patients
in Madrid, for example, 24.9% presented substance abuse,
with the majority of them (78.1%) also suffering from AUD
(Rodriguez-Jimenez et al., 2008).

The profile of patients needing treatment for AUD is di-
fferent from that of patients with substance use disorders
(SUD), given that the typical withdrawal symptoms of AUD
have an effect on the search for and motivation to enter a
treatment programme (Blanco et al., 2015). For all these
reasons, subjects with AUD have a greater degree of comor-
bidity with other mental disorders than the general popu-
lation, and this comorbidity leads to more severe forms of
AUD, greater disability and a higher likelihood that they will
seek treatment at mental health centres, which reinforces
the need for accurate detection of AUD in patients atten-
ding these.

Both SUD psychiatric comorbidity as well as the presen-
ce of non-substance related psychiatric comorbidity are
factors which contribute to the worsening of alcohol abu-
se to the point of dependence. In terms of AUD comorbi-
dity and gender differences, it is known that women start
drinking later and develop dependence more quickly than
men (Keyes et al., 2010). Among AUD patients, men have
a greater prevalence of personality disorders, while women
are more frequently affected by other psychiatric disorders
(Avila Escribano et al., 2007). Given the gender differences
we believe it is necessary to establish programmes and strate-
gies to control the excessive consumption of alcohol and its
growing use among the female population, while also des-
cribing the similarities and differences in the patterns of use
and psychiatric comorbidity that might be found.

We can see that there are very few studies dealing with the
phenomenon of psychiatric comorbidity in the AUD popu-
lation in Spain. The present study may therefore serve as a
reference in extending this field of knowledge, especially in
the hospital outpatient context.

One of the basic problems of clinical practice in treating
addictions is the lack of objective biological tests to deter-
mine the level of consumption, the severity of SUD, toxi-
city and the response to treatment of this type of patient.
These objective tests, or biomarkers, are fundamental to the
diagnosis, stratification, prognosis and treatment approach
with regard to addictive disorders. One way of searching for
biomarkers is to explore compartments of cell signalling in
connection with the changing responses to addictive subs-
tances, as has been observed in patients who consume co-
caine (Araos et al., 2014; Pavon et al., 2013; Pedraz et al.,
2015). The present study is focused on signal molecules ca-
lled acylglycerols, ethers formed from fatty acids. The best
known molecules of this type include 2-araquidonil-glycerol
(2-AG) and 2-linoleoyl-glycerol (2-LG). The 2-AG is the prin-
cipal endogenous endocannabinoid and its activity is linked
to the preference for alcohol as well as the development of
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tolerance, as many studies have borne out in preclinical mo-
dels (Basavarajappa et al., 2005; Caillés et al., 2007; Malinen
et al., 2009; Serrano et al., 2012). These molecules are pre-
sent in the central nervous system and more abundant than
other lipid transmitters such as the N-acyl-ethanolamines,
with which they share their endogenous endocannabinoid
profile (Piomelli, 2003).

In sum, this study has been designed to assess the preva-
lence of psychiatric comorbidity among alcohol use disorder
patients under outpatient treatment. We describe gender di-
fferences and determine the plasma levels of N-acyl-ethano-
lamines and their value as biomarkers.

Method
Study design and target population

In 1994, a specific programme was set up in Madrid’s
12 de Octubre hospital with the aim of providing an inte-
grated response for AUD patients in the shape of a mixed
medical-psychiatric unit, bringing together patients from
the psychiatry and internal and digestive medicine depart-
ments. This unit has proceeded to recruit patients to carry
out an observational descriptive transversal study in order
to determine the prevalence of psychiatric comorbidities
among subjects seeking treatment at the hospital, and to ob-
tain plasma samples for the validation of the 2-acylglycerols
as biomarkers.

The study sample consisted of 262 participants divided
into two groups. The first group included abstinent pa-
tients undergoing outpatient treatment for alcoholism in
the programme for addictive behaviour disorders at the 12
de Octubre hospital in Madrid after being diagnosed with
AUD. The second group was a control group of patients
without any previous diagnosis of illegal substance abuse
and/or dependence, and with no history of concomitant
psychiatric diagnosis (both according to DSM-IV-TR diag-
nostic criteria). The clinical assessment study included 162
patients taking part in the above mentioned programme,
of which 133 consented to provide a biological sample, and
100 control patients matched for age, sex and body mass
index.

To calculate the sample size, the work of the Pérez-Gal-
vez team (Pérez-Galvez et al., 2008) was used as a referen-
ce point. Here, psychiatric comorbidity in AUD patients is
approximately 70%. In order to obtain an accuracy of 8%
in the estimation of proportion with a normal asymptotic
confidence interval of 95% bilaterally, assuming the propor-
tion is 70%, a sample of approximately 160 subjects would
be necessary. Given the aims of the study, a pragmatic atti-
tude was taken in the selection of subjects for the sample.
For this purpose, non-restrictive criteria were used in order
to maximise the representativeness of the selected sample
and the extrapolation of the study’s results. Consecutive and
non-random sampling was applied on patients as they arri-

ved at the hospital outpatients unit after checking that they
met the selection criteria.

These criteria were: being a patient on the programme
and under treatment for AUD, with at least 30 days’ abstinen-
ce, willing to participate and giving informed consent. The
criteria for inclusion in the control group was not having a
record of substance abuse or dependence, concomitant psy-
chiatric comorbidity, and a signed letter of informed consent.

Reasons for exclusion from both study and control groups
were the presence of cognitive disorders which would ham-
per the application of diagnostic assessment instruments,
and the patient’s refusal to participate in the study.

The ethical aspects of the study were approved by the
ethics committee of the Clinical Research Department of
the 12 de Octubre hospital in Madrid. All patients were in-
formed and only those signing the letter of informed con-
sent were approved by the committee. The study was part
of the “Medical consequences of alcoholism” programme
of the Carlos III Health Institute’s Addictive Disorders Ne-
twork (Red de Trastornos Adictivos).

The assessment process was carried out by a general heal-
th psychologist with special training and qualified in psycho-
pathological assessment.

Procedure

The programme’s psychiatrists and nurses collaborated
in informing the patients during consultations and group
therapy sessions about the existence of the study in the hos-
pital, referring them to the research team if they met the in-
clusion criteria and agreed to take part. After arranging an
appointment with the patient, once the informed consent
letter had been signed, clinical assessment was carried out
in the Oupatient Activity Centre (Centro de Actividades Am-
bulatorias) of Madrid’s 12 de Octubre university hospital.

Psychopathological assessment was carried out in a single
morning during an individual consultation lasting between
one and two hours. The interviews took place between Oc-
tober 2013 and March 2015, and on completion of each in-
terview the results were registered in the database designed
for the purposes of this study.

Measurement instruments

PRISM. The PRISM diagnostic interview (Psychiatric Re-
search Interview for Substance and Mental Diseases) is the first
instrument to evaluate psychiatric and substance related
disorders. It is a semi-structured clinical interview designed
to solve the problems of diagnosing patients with level of
alcohol and/or substance consumption, assessing the sub-
ject’s consumption history in the first module and genera-
ting an abuse and dependence diagnosis covering both the
previous year and before. In addition, it evaluates 20 Axis
I disorders and the two most prevalent Axis II disorders in
this population: borderline personality disorder and antiso-
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cial personality disorder. The diagnoses focus on two time
frames, with the interview assessing the current disorders,
i.e. those present during the last year on the one hand, and
those existing before the last year on the other. In general
terms, the subject’s lifetime diagnostic prevalence would in-
clude all diagnoses made previously in both periods, i.e. the
most recent and those made earlier.

One of the most important festures of this instrument
is that it makes it possible to differentiate between substan-
ce-induced disorders and the expected symptoms of the
effects of intoxication and withdrawal. The PRISM criterion
for whether a psychiatric disorder is substance induced is
that it must occur within the context of pathological use of
the substance, in either of the following two situations: a)
chronic intoxication, i.e. substance use on four days or more
per week over the course of a month; b) bingeing over three
consecutive days. To differentiate the induced psychiatric
symptoms from those expected during intoxication or with-
drawal, a sudden change in consumption patterns needs to
be detected (Hasin et al., 1996; Torrens et al., 2004).

This interview has good test-retest reliability, validity and
inter rater reliability, with the Kappa coefficient ranging
from 0.66 to 1.00 (Morguello et al., 2006).

WURS. As a result of the special interest surrounding the
link between AUD and attention deficit and hyperactivity
disorder (ADHD), it was decided to test for the the preva-
lence of ADHD using a further instrument, the WURS ( Wen-
der-Utah Rating Scale). This test is used for the restrospective
assessment ADHD in adult patients. It is a self-administered
questionnaire with 61 items, from which 25 were selected
for their capacity to differentiate adult patients with a child-
hood history of ADHD from other populations such as pa-
tients with depression or in control groups. The WURS has
shown internal reliability and stability over time in various
studies. It includes questions regarding mood, relationship
problems with family members, colleagues and figures of au-
thority, as well as medical, school and academic problems.
The Cronbach coefficient for the subscale was 0.94. The cut-
off point of 32 optimised sensitivity (91.5%) and specificity
(90.8%). The positive and negative predictive values were
81% and 96% respectively (Rodriguez-Jiménez et al., 2001).

CIDI. For the psychiatric assessment of the participants
in the control group, the Spanish version of the Compo-
site International Diagnostic Interview (CIDI) (Robins et
al., 1988) was applied. This structured interview has a sec-
tion which assesses 22 diagnoses of different disorders in a
screening for mood, anxiety and substance use disorders,
early-onset disorders in childhood and others (such as per-
sonality and psychotic disorders) (Kessler and Ustiin, 2004).
In addition, for the assessment of substance use disorders in
the control group, the history of substance use section of the
PRISM interview was applied.

Processing blood samples and obtaining
plasma samples

Peripheral blood samples were obtained from the 233
patients (133 in abstinence and 100 control subjects) in the
morning, 8-12 hours after last eating or drinking and on the
same day as the interview. Samples of 10ml of peripheral
blood were taken using BD vacutainer® tubes with K2 EDTA
by nursing staff participating on the project. To obtain the
plasma, the samples were centrifuged at room temperature
at 2200 xG for 15 minutes. Tests were immediately carried
out on each sample to eliminate the presence of infectious
diseases (AIDS-HIV, hepatitis B and C). Each plasma sam-
ple was registered and and recorded individually and those
containing any kind of infection were rejected in accordan-
ce with safety protocols. Finally, all samples were frozen at
-80°C for later analysis. The time between extraction and
freezing at no point exceeded 30 munites.

Analysis of 2-acyglycerol plasma concentrations

The plasma samples were processed following standard
techniques after organic extraction of plasma lipids (Pavon
et al., 2013). Chromatic separation was carried out using a
Zorbax 80 A StableBond C8 column (2.1 x 100 mm, 1.8 pm
particle size) maintained at 40° C, with a mobile phase of
0.4 ml/min flow. The composition of the mobile phase was
A) 0.1% (v/v).

formic acid in water; B) 0.1% (v/v) formic acid in ace-
tonitrile. The initial conditions were 40% B. The gradient
was increased linearly to 100% B over 4 min, maintained
at 100% B for 4 min, and returned to the initial conditions
for a further 5.5 min, with a total run time of 13.5 min. The
tandem quadrupole mass spectrometer operated on the
positive electrospray mode. Desolvation gas temperature
of 350°C and a gas flow rate of 10 1/min were used. The
pressure of the nebulizer was set at 40 psi and the capillary
voltage at 4,000 V. The fragmentor was set at 135 V and 20
ms for all analytes. The monitoring mode for multiple reac-
tions was used for the analysis with the following precursors
to product ion transitions: m / z 379.2 / 287 for 2-AG, m / z
384.3 / 287 for 2-AG-d5 and m / z 355.2 / 263 for 2-LG. An
external calibration curve of 6 points in the mobile phase
(10:90, A: B) was used with the addition of 0.8 at 50 ng of
acylglycerols for quantification as has been described by our
group in a previous study (Pavén et al., 2013).

Description of the study

The descriptive study aimed to research: the existence of
gender differences in the socio-demographic characteristics
and alcohol consumption patterns; the prevalence of psy-
chiatric comorbidity among the participating patients with
AUD and SUD (abuse or dependence); the frequency of
psychiatric comorbidity among non-SUD patients; and fina-
lly, the analysis of 2-acyl-glycerol plasma levels in the popu-
lation in comparison to the control population, while also
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Table 1. Socio-demographic variables by sex in a population of alcohol users under treatment.

Variables Total Men Women Value p
Number of patients 162 (100) 122 (75,3) 40 (24,7)
[N(%)]
Age 49,3 (8,1) 49,1 (8,5) 49,9 (6,9) 0,5751
[mean (SD)]
Body mass index 26,2 (4,5) 26,8 (4,5) 24,1 (3,9) <0,001!
[mean (SD)]
Marital status Single 47 (29,0) 34 (27,9) 13 (32,5) €0,05 2
[N(%)] Married 60 (37,0) 50 (41,0) 10 (25,0)

Separated/Divorced 51 (31,5) 37 (30,3) 14 (35,0)

Widow(er) 4(2,5) 1(0,8) 3(7,5)
Educational level No school 4(2,5) 3(2,5) 1(2,5) 0,200?2
[N(%)] Primary 53 (32,7) 45 (36,9) 8 (20,0)

Secondary 83 (51,2) 60 (49,2) 23 (57,5)

University 22(13,6) 14 (11,5) 8(20,0)
Work situation Employed 46 (28,4) 36 (29,5) 10 (25,0) 0,466 2
[N(%)] On sick leave 27 (16,7) 23 (18,9) 4(10,0)

Unemplyed/Invalidity 68 (42,0) 49 (40,2) 19 (47,5)

Retired 17 (10,5) 14 (11,5) 3(7,5)

Domestic 4(2,5) - 4 (10,0)
Criminal record Yes 40 (24,7) 37 (30,3) 3(7,5 €0,012
[N(%)] No 122 (75,3) 85 (69,7) 37 (92,5)
Other medical problems No 89 (54,9) 65 (53,3) 24 (60,0) 0,2152
IN(%)] Endocrine 8 (4,9) 43,3) 4(10,0)

Circulatory 23 (14,2) 20 (16,4) 3(7,5)

Digestive 33 (20,4) 27 (22,1) 6(15,0)

Nervous system 9 (5,6) 6 (4,9) 3(7,5)
Patient referred by Psychiatry 120 (74,1) 86 (70,5) 34 (85,0) 0,1922
[N(%)] Internal/digestive Medicine 35(21,6) 4 (3,3) 1(2,5)

Mental Health Centre 53,1) 30 (24,6) 5(12,5)

Other 2(1,2) 2(0,16) -
Initial psychiatric treatment <1 year 38(23,5) 29 (23,8) 9(22,5) 0,167 2
[N(%)] 1-5 years 46 (28,4) 36 (29,5) 10 (25,0)

5-10 years 16 (9,9) 15 (12,3) 1(2,5)

»10 years 62 (38,3) 42 (34,4) 20 (50,0)
Psychiatric medication Yes 123 (75,9) 86 (70,5) 37 (92,5) <0,012
[N(%)] No 39 (24,1) 36 (29,5) 3 (7,5)
Family history of addiction  Yes 100 (61,7) 45 (36,9) 17 (42,5) 0,5762
[N(%)] No 62 (38,3) 77 (63,1) 23 (57,5)
Smoker Yes 111 (68,5) 80 (65,6) 31(77,5) 0,218?2
[N(%)] Ex-fumador 26 (16,0) 23 (18,9) 3 (7,5)

No 25 (15,4) 19 (15,6) 6 (15,0)
Substance use disorder (SUD) Only AUD 98 (60,4) 68 (55,7) 30 (75,0) <0,05 2
[N(%)] AUD + other SUDs 64 (39,6) 54 (44,3) 10 (25,0)
Other psychiatric Yes 111 (68,5) 78(63,9) 33(82,5) €0,052
comorbidity disorder* No 51 (31,5) 44 (36,1) 7 (17,5)

IN(%)]

Note. Abbreviations: N=number of subjects; SD=standard deviation; AUD=alcohol use disorder; SUD= substance use disorder.
Value p is the level of significance calculated by: (1) Student’s t test, and (2) Fisher’s exact test or chi-square.

(*) Substance use disorders are excluded (SUD)

establishing the links that exist with the psychiatric comor-
bidity of the participating patients.

Statistical analysis

The data was expressed in numerical terms, percentage
of subjects [n (%)], means and standard deviations (SD).
The differences between categorical variables were determi-
ned using Fisher’s exact test or the Chi-square test (%2), while

continuous variables were measured with different statistical
approaches depending on the number of comparisons and
the distributions involved. For the two-group comparisons
the Student’s t-test was used for continuous variables with
normal distributions and the Mann-Whitney test was applied
as a non-parametric test. For comparisons of three groups or
more, the Kruskal-Wallis test was used, with Dunn’s post-test
being used for non-parametric analyses. Normal distribu-
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tions were tested for using the D’Agostino and Pearson tests
for general normality. The lower pvalue of 0.05 was conside-
red statistically significant.

The statistical programmes SPSS version 19.0 (SPSS Inc.,
an IBM Company) and version 5.04 of Graph-Pad Prism
(GraphPad Software, San Diego, CA, USA) were used for
statistical analyses.

Results

Socio-demographic characteristics and gender
differences

Table 1 shows the results of the socio-demographic analysis.

With regard to gender differences in the socio-demo-
graphic variables, we can say that 75.3% of the sample was
made up of men, and 24.7% were women, without differen-
ces in terms of age [mean: 49.3 years (SD=8.1)]. The body
mass index, however, did display very significant differences
(*p<0.01) between sexes, being higher in women [mean:
24.1 (SD =3.9)] than men [mean: 26.8 (SD=4.5)]. Other
very significantly different gender differences (*p<0.01)
were found in criminal records and psychiatric medica-
tion. Men have more criminal records, while women take
more psychiatric medication. Other significant differences
(*p<0.05) were found in marital status, with 41% of men
and 25% women being married, and substance use disor-
ders (SUD), with 25% of women having AUD comorbidi-

ty as against 44.3% of men. Finally, there were significant
differences (*p<0.05) in psychiatric comorbidity with other
disorders unrelated to substance use, with 82.5% of women
presenting such comorbidity compared to 63.9% of men in
this variable.

Alcohol consumption patterns in terms of sex and
psychiatric comorbidity

Table 2 shows the variables related to acohol consump-
tion patterns, gender differences and psychiatric comorbi-
dity with disorders not related to substance use.

Highly significant differences (*p<0.01) were found in
the drinking onset age variable. There are very significant
differences (*p<0.01) between the two comorbidity groups,
with women starting to drink alcohol later [mean age 18.2
years (SD=3.2)] than men [mean age 15.92 (SD=3.6)]. The-
re were also significant differences (*p<0.05) in the onset
age for problematic drinking between sexes and psychiatric
comorbidity. Here, there were also significant specific diffe-
rences (*p<0.05) between men with psychiatric comorbidity
[mean age 25.73 years (SD=9.8)] and women with psychia-
tric comorbidity [mean age 32.5 years (SD=12.9)]. These
data tell us that women start drinking later than men and
also begin problematic drinking later.

Highly significant differences (¥*p<0.001) are also found
in number of years of problematic drinking, where we also
see significant differences (*p<0.05) between the two psy-

Table 2. Alcohol consumption patterns by sex and diagnosis of lifetime psychiatric comorbidity in a population of drinkers

under treatment.
Alcohol consumption patterns Total Men Women Value p
N=162 N=122 N=40
Without psychiatric ~ With psychiatric Without psychiatric With psychiatric
comorbidity* comorbidity* comorbidity* comorbidity*
Onset age of alcohol use 16,8 (4,2) 17,30 (5,4) 15,92 (3,6) 16,2 (2,4) 18,2 (3,2) bb <0,01
[mean (SD)]
Onset age of problematic 28,5 (11,5) 29,32 (11,9) 25,73 (9,8) 34,4 (13,3) 32,5(12,9) b <0,05
alcohol use
[mean (SD)]
Duration of problematic 14,9 (7,8) 17,2 (9,1) 15,3 (6,9) 12,0 (8,2) 11,2(6,3) b <0,01
consumption (years)
[mean (SD)]
Previous periods of 1,2 (1,1) 1,0 (0,9) 1,3(1,2) 1,4 (1,3) 0,9 (1,0 0,345
abstinence **
[mean (SD)]
Duration of last period of 11,4 (17,5) 6,4 (7,2) 13,0 (20,0) 9,6 (11,7) 12,0(19,6) 0,584
abstinence (months)
[mean (SD)])]
Addiciton criteria metin 7,1 (2,2 6,4 (1,8) 8,0 (2,3) aaa 6,1(1,1) 6,2 (1,9) bbb <0,001

episode of maximum severity
[mean (SD)]

Note. Abbreviations: N=number of subjects; SD=standard deviation

Value p is the level of significance calculated on the basis of the Kruskal-Wallis analysis of variance by ranks
(%23) p<o.001 compared to the group “Men without comorbidity”; (>®>) p<o.os, p<0.01 and p<o.001 compared to the group“Men with comorbidity”. Calculated with

Dunn’s post test.
(*) Substance use disorders are excluded (SUD)
(**) minimum of 6 months abstinence
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Table 3. Diagnoses of alcohol use and other substance use disorder (DSM-IV-TR) by sex and diagnosis of lifetime psychiatric

comorbidityin a population of alcohol users under treatment .

Variable Total Men Women Value p
N=162 N=122 N=40 Gender
comorbidity
Without psychiatric  With psychiatric  Without psychiatric With psychiatric
comorbidity* comorbidity* comorbidity* comorbidity*
Alcohol Abuse and/or 162 (100) 44 (36,1) 78 (63,9) 7 (17,5) 33(82,5)
[N (%)] Dependence
Cocaine Abuse and/or 48 (29,6) 6(14,3) 36 (85,7) 6 (100) <0,001
[N (%)] Dependence
Cannabis Abuse and/or 22 (13,6) 2(11,1) 16 (88,9) 4 (100) <0,05
[N (%)] Dependence
Sedatives Abuse and/or 6 (3,7) 1(25,0) 3(75,0) 2 (100) 0,543
[N (%)] Dependence
Other Abuse and/or 7 (4,3) 2(33,3) 4 (66,7) 1 (100) 0,627
stimulants** Dependence
[N (%)]
Note. Abbreviations: N=number of subjects; SD=standard deviation.
Value p is the level of significance calculated by Fisher’s exact/chi-square test with patients grouped by sex and psychiatric comorbidity
(*) Excluding substance use disorders (SUD)
(**) Meta-amphetamines and derivatives.
Table 4. Description of lifetime psychiatric comorbidity (DSM-IV-TR) in a population of alcohol users under treatment.
Variable Total Men Women Value p
N=162 N=122 N=40
Psychiatric comorbidity* Some psychiatric disorder 111 (68,5) 78 (63,9) 33(82,5) <0,05
N (%
N o] MD 74 (45,7) 47 (38,5) 27 (67.5) 0,05
AD 32(19,8) 23(18,9) 9(22,5) 0,650
Psychotic disorders 15 (9,3) 10 (8,2) 5(12,5) 0,529
ED 2(1,2) 2 (5,0) 0,060
Personality disorders 39 (24,1) 28 (22,9) 11 (25,0) 0,670
ADHD 46 (28,4) 37 (30,3) 9(22,5) 0,421
Mood disorders (MD) Primary 30 (18,5) 19 (15,6) 11 (27,5) 0,516
[N (%)] Induced 32(19,8) 22 (18,0) 10 (25,0)
Primary+Induced 12 (7,4) 6 (4,9) 6 (15,0)
Anxiety disorders (AD) Primary 19 (11,7) 12 (9,8) 7 (17,5) 0,422
[N (%)] Induced 11 (6,8) 9 (7,4) 2 (5,0)
Primary+Induced 2(1,2) 2(1,6) -
Psychotic disorders Primary 5(3,1) 4(3,3) 1(2,5) 1,000
IN (%)] Induced 9 (5,6) 6 (4,9) 3(7,5
Primary+Induced 1(0,6) - 1(2,5)
Eating disorders (ED) Anorexia - - 0,060
[N (%)] Bulimia 2(1,2) 2 (5,0)
Childhood conduct disorder (CCD) 14 (8,6) 13 (10,7) 1(2,5) 0,192
[N (%)]
Personality disorders Antisocial disorder 7 (4,3) 7 (5,7) - 0,152
[N (%)] Bordeline personality disorder 24 (14,8) 15 (12,3) 9(22,5)
Attention deficit and hyperactivity disorder (ADHD)** [N (%)] 24 (14,8) 19 (15,6) 5(12,5) 0,799

Note. Abbreviations: N=number of subjects; SD=standard deviation.
Value p is the level of significance calculated by Fisher’s exact/chi-square test with patients grouped by sex.

(*) Axis I=Clinical disorders [substance use disorders are excluded (SUD)]; Axis ll=Personality disorders.

(**)ADHD diagnosis (WURS).
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Table 5. Description of lifetime psychiatric comorbidity (DSM-IV-TR) in a population of alcohol users under treatment, by sex and

diagnosis of alcohol use and other substance use disorders.

Variables Total Men Women Value p

N=122 N=40

AUD + otherSUD  AUD AUD + otherSUD  AUD
Number of patients 162 (100) 53 (43,4) 69 (56,6) 10 (25,0) 30 (75,0) <0,05
[N (%)]
Psychiatric comorbidity * 111 (68,5) 46 (37,7) 32 (26,2) 10 (25,0) 23 (57,5) <0,01
[N (%)]
Psychiatric comorbidity (= two 63 (38,9) 31 (25,4) 14 (11,5) 8(20,0) 10 (25,0) 0,087
diagnoses) *
[N (%)]
Mood disorders (MD) 74 (45,7) 24 (19,7) 23(18,9) 8(20,0) 19 (47,5) <0,001
[N (%)]
Anxiety disorders (AD) 32(19,8) 15(12,3) 8 (6,5) 2 (5,0) 7 (17,5) <0,05
[N (%)]
Psychotic disorders 15(9,3) 5 (4,1) 5 (4,1) 2 (5,0) 3(7,5) 1,000
[N (%)]
Eating disorders (ED) 2(1,2) 2 (5,0)
[N (%)]
Antisocial personalilty 11 (6,8) 9 (7,4) 1(0,8) 1(2,5)
disorder
[N (%)]
Borderline personality 28(17,3) 13 (10,6) 5 (4,1) 7(17,5) 3(7,5) 1,000
disorder
[N (%)]
Attention deficit hyperactivity 46 (28,4) 28 (22,9) 9(7,4) 4 (10) 5(12,5) 0,106

disorder (ADHD) **
[N (%)]

Note. Abbreviations: N=number of subjects; TUA=trastornos por uso de alcohol; TUS=trastornos por uso de otras sustancias.
Value p is the level of significance calculated by Fisher’s exact/chi-square test with patients grouped by sex and AUD and SUD diagnosis
(*) Axis I= Clinical disorders [substance use disorders are excluded (SUD)]; Axis lI=Personality disorders

(**JADHD diagnosis (WURS)

chiatric comorbidity groups with non-substance related di-
sorders. Men with other psychiatric comorbidity are affected
for longer by the condition [mean 15.3 years (SD=6.9) ] than
women [mean 11.2 years (SD=6.3)] before seeking treat-
ment for AUD. Finally, there are very significant differences
(*p<0.001) in the number addiction criteria in the most se-
vere episode. Specifically, we found very significant differen-
ces (*p<0.001) between the group of men with psychiatric
comorbidity and those without comorbidity in terms of the
number of criteria in the severest episode. The differences
are also highly significant (¥*p<0.001) with regard to gender
when comorbidity is present, with men meeting more crite-
ria [mean 8.0 criteria (SD=2.3)] than women when compa-
ring the two psychiatric comorbidity groups.

In addition, gender differences are reported when seve-
re physical dependence symptoms are present, convulsions
and/or delirium tremens, with a prevalence of 7.4% among
men alone, irrespective of the presence of non-AUD psy-
chiatric comorbidity or not.

SUD psychiatric comorbidity. Substance abuse and
dependence

Table 3 shows the SUD comorbidity of the population
under scrutiny in relation to psychiatric comorbidity and
gender. Significant differences can be seen (*p<0.05) in co-
caine SUD linked to gender, with men being affected more.
Very significant differences (*p<0.001) were found in the
prevalence of comorbid disorders in patients with cocaine
SUD compared to those without cocaine SUD. Significant
differences (*p<0.05) were also discovered in relation to
cannabis consumption, with a high prevalence of cannabis
SUD in other psychiatric comorbidity disorders, but without
gender differences. Patients with AUD and cannabis and co-
caine SUD comorbidity are more likely to be comorbid with
other, non-substance related disorders than those patients
without SUD.

We must point out that with regard to the remaining
other substances studied, no statistically significant differen-
ces were found between groups throughout patients’ lives.

ADICCIONES, 2017 - VOL. 29 NO. 2

90



Nuria Garcia-Marchena, Pedro Araos, Francisco Javier Pavon, Guillermo Ponce, Maria Pedraz, Antonia Serrano, Francisco Arias,
Pablo Romero-Sanchiz, Juan Suarez, Antoni Pastor, Rafael de la Torre, Marta Torrens, Gabriel Rubio, Fernando Rodriguez de Fonseca

Psychiatric comorbidity of disorders not related to
substance use

Table 4 shows the different diagnoses, excluding the di-
sorders related to the use of substances presented by the
patients and gathered with the assessment instruments
(PRISM and WURS), differentiated by gender. We found
statistically significant differences (¥*p<0.05) in the prevalen-
ce of psychiatric disorders, with 82.5% of women as opposed
to 63.9% of men diagnosed with non-addictive mental disor-
ders. Very significant differences (*p<0.01) are also present
in the prevalence of MD among women (67.5%) versus men
(38.5%). No significant gender diffences were found in the
other disorders.

Gender differences in SUD psychiatric comorbidity.
This section (see Table 5) will describe in detail the dis-
tribution of psychiatric disorders across the differences ari-
sing from gender and the type of SUD diagnosed. It can
be said that when differentiating according to substance,
psychiatric comorbidity varies among those who have just
one (AUD) compared to those who have a SUD as well as
an AUD. In the case of women with SUD comorbidity, we
can see that 100% are also affected by other psychiatric di-
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(#) Substance use disorders (SUD) were excluded.
Figure 1. Plasma levels of 2-acy-glycerol (2-AG, 2-linoleil glycerol

(2-LG) and 2-oleoylglycerol (2-0G) in alcohol dependence patients
grouped by psychiatric comorbidity (#).

sorders during their lifetime, most frequent among them
MD and borderline personality disorder. Men without SUD
comorbidity (AUD only) are less likely to suffer from other
psychiatric disorders if we compare them to those who have
SUD comorbidity, and although these differences are not
noticeable in MD diagnoses, they are very pronounced in
personality disorders.

It is worth looking at the attention deficit and hyperacti-
vity disorder, given its close link to depressant drugs and its
high prevalence in SUD (Daigre et al., 2013; Polanczyk et
al., 2014), and also in AUD, as is also the case in our patients
(Ponce et al., 2000).

Plasma levels of 2-acyl-glycerols

Plasma levels of 2-acyl-glycerols are lower in patients with
psychiatric comorbidity (excluding SUDs), but there are no
significant differences between the groups with regard to
psychiatric comorbidity. We have made a distinction in time
frames among patients with psychiatric comorbidity (lifeti-
me versus last year) and a comparison with patients without
psychiatric comorbidity (Figure 1).

The 2-AG and 2-OG plasma levels are significantly lower
in (¥*p<0.05) in patients diagnosed with anxiety disorders in
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Figure 2. Plasma levels of 2-acy-glycerol (2-AG, 2-linoleil glycerol
(2-LG) and 2-oleoylglycerol (2-0OG) in alcohol dependence patients
grouped by anxiety disorders (DSM-IV-TR)].
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Figure 3. Plasma levels of 2-acy-glycerol (2-AG, 2-linoleil glycerol
(2-LG) and 2-oleoylglycerol (2-0G) in alcohol dependence patients
and control subjects grouped by sex.

the last year when comparing their levels to patients having
anxiety disorders throughout their lives, those free of anxie-
ty disorders and patients without psychiatric comorbidity
(Figure 2).

Levels of 2-acyl-glycerols show no significant gender diffe-
rences when comparing the sample of AUD patients with a
control group (Figure 3).

Discussion

The results of the present study indicate that patients nee-
ding treatment for alcohol use disorders are more frequent-
ly affected by psychiatric comorbidity, and in some cases,
especially in connection with anxiety disorders, this is reflec-
ted in altered 2-acyl-glycerol levels. The prevalence of lifeti-
me psychiatric comorbidity was found to be high (68.5%)
in this study, in line with results of some studies carried out
on different types of AUD and other pathologies, which re-
ported 60-70% psychiatric comorbidity (Pérez-Galvez et al.,
2008; Driessen et al., 1998). The outpatient profile is mainly

masculine, of a low-middle educational background, with a
mean age of 49.27 years and a high level of unemployment.
Cases with a diagnosis of severe mental disorder have been
excluded from this population, but not organic pathologies.
These characteristics may lead to a series of biases which
need to be taken into account when comparing our data
with other AUD populations.

There are important gender differences within AUD,
most notably that although women start drinking later than
men, they take less time to develop dependence symptoms
and meet fewer severity criteria than men. These data match
those found in the bibliography, where women have inten-
se drinking patterns, with a faster development from onset
to dependence. This pattern could be the reason why they
are more likely to suffer concomintant medical problems
in comparison to men with AUD (Avila Escribano et al.,
2007; Keyes et al., 2010). Gender differences are also found
in disorders not related to substance use, where men are
more likely to suffer personality disorders. Antisocial perso-
nality disorder, for example, is diagnosed three times more
frequently among men than women (Alegria et al., 2013).
Women, on the other hand, have a greater likelihood of be-
ing affected by depressive disorders (Avila Escribano et al.,
2007). The lack of social support among women and the
interpersonal problems in family contexts are risk factors
and possible causes of the gender differences in non-SUD
psychiatric comorbidity (Alegria et al., 2013).

In the analysis of the population with respect to SUD co-
morbidity, we found that polydrug use may be related to psy-
chiatric comorbidity, especially when AUD is accompanied
by other SUDs involving cocaine and cannabis. It is known
that cocaine SUD is linked to a high prevalence of psychia-
tric comorbidity (Araos et al., 2014), and the literature also
reports high polydrug use in patients receiving treatment,
mostly young men who have never been married, with a
low onset age and psychiatric comorbidity (Blanco et al.,
2015). An analysis of psychiatric comorbidity in our sample
reveals firstly that primary and substance-induced mood di-
sorders are equally frequent over a lifetime. We know that
depression beginning before the onset of SUD reduces the
probability of remission from dependence, as does severe
induced depression (Samet etal., 2013). Some studies claim
that the severity of SUD is a good predictor of depressive
disorders arising during patient follow-up (Boschloo et al.,
2012), and this is makes sense in our sample when we see
the connection between the presence of psychiatric co-
morbidity and the severity of AUD addiction symptoms. Se-
condly, with repect to anxiety disorders (AD), primary were
more prevalent than induced disorders in terms of lifetime
diagnoses. Thirdly, psychotic disorders (PD) in our sample
are mostly induced, although they are less far frequent than
those found in other populations with substance use disor-
ders, where the prevalence was high (15.5%) (Araos et al.,
2014). Although primary mood and anxiety disorders are
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generally more frequent than substance-induced disorders
(Torrens et al., 2011), our results are in line with those of
other studies carried out with PRISM for mood and psycho-
tic disorders in cocaine SUD populations, where induced
disorders were more common than primary disorders, and
anxiety disorders were more frequently primary than indu-
ced (Araos et al., 2014; Vergara-Moragues et al., 2012). Fina-
1ly, with regard to personality disorders, our population has
a 6.8% prevalence of antisocial personality disorders and a
17.4% rate of borderline personality disorder. These figures
are lower than those found in other SUD populations invol-
ving substances such as cocaine (Araos et al., 2014). There
is some evidence suggesting that personality disorders are
more frequently associated with other SUDs because the
consumption of the substances involved increases behaviou-
ral problems, clinical severity and social difficulties (Salom
etal., 2014).

With regard to ADHD, this is diagnosed in 7% of chil-
dren with approximately 4% continuing to be affected as
adults (Kessler et al., 2006). In our population an above
average prevalence of this disorder was detected, and this
result may have been influenced by the use of a specific me-
asurement instrument in the diagnosis. Nevertheless, symp-
toms in adults may give rise to errors such as, for example,
restlessness being interpreted as anxiety or distractibility as
lack of interest or motivation (Quintero et al., 2013). Ha-
ving SUD comorbidity increases the psychiatric comorbidity
of the sample (Témasson y Vaglum, 1995). In our sample,
when we eliminate other SUDs in AUD patients, the pre-
valence of other psychiatric comorbidity is reduced (from
82.5% to 57.5% among women, and from 63.9% to 26.2%
in men). Mood and anxiety disorders are the most prevalent
among AUD patients. The frequency of personality disor-
ders also went down because antisocial disorder among men
without SUD comorbidity fell to 0.8% and borderline perso-
nality disorder in women dropped to 7.5%. Our figures are
in line with those obtainaed in studies of similar populations
(only AUD) in Spain, where antisocial disorder appears in
around 2% of cases and borderline personality in about 6%
(Fernandez-Montalvo et al., 2006). These patients have both
internal and external behavioural problems in comparison
to those only suffering AUD (Salom et al., 2014).

The results regarding psychiatric comorbidity described
above support the need to find objective biological eviden-
ce which could serve as specific biomarkers for AUD sub-
groups with specific psychiatric comorbidities psiquiatricas.
In this regard, our research contributes a description of the
2-acyl-glycerol plasma values in these patients for the first
time. Our data suggests that 2-AG and 2-OG are affected by
anxiety disorders diagnosed during the last year. Endocan-
nabinoid signaling has been involved in anxiety modulation
and emotional response (Navarro et al., 1997). An increase
in the liberation of endocannabinoids is associated with the
anxiolytic effect, which has driven the development of many

pharmaceuticals, especially those linked to the blockade
of endocannabinoid degrading enzymes FAAH and MAGL
(Gaetani et al., 2003; Kinsey et al., 2011). We have found
studies linking the deregulation of acylglycerols with diffi-
culties in adapting to stressful and adverse stimuli, with an
increase in stress, anxiety and fear responses (Guggenhuber
et al., 2015; Jenniches et al., 2015). Our further findings of
a relationship between changes in 2-acyl-glycerols and the
diagnoses of anxiety disorders places our research closer to
potential stress and anxiety therapy targets.

Among the limitations of our study we have to point out
that the retrospective assessment of clinical and withdrawal
symptomatology was not ideal, and the same must be said
of the abstention periods as reported by the patients. In ad-
dition, sample size was small from a statistical point of view,
although adequate from a clinical perspective, and the per-
centage of women included in the study was also modest.

Continuing research in this area of phenotypic characte-
rization should be carried out with larger and more repre-
sentative samples. A longitudinal study which would enable
testing for psychopathological symptoms and addiction se-
verity while increasing the female population meeting the
inclusion criteria would be welcome. In this way, more accu-
rate comparisons can be made between the sexes and more
specialised treatments can be designed. Furthermore, there
is a need to incorporate and increase the samples of the di-
fferent biomarkers to diagnose consumption, severity and
comorbidity in an effort to improve prognoses and optimise
treatments adapted to the needs of each type of patient.
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Abstract

Resumen

Substance and Internet use or abuse, psychopathology and suicidal
ideation appear to be related. The aim of this study is to investigate
the association between use of psychotropic substances, inadequate
Internetuse, suicidal ideation and other psychopathological symptoms
within the adolescent population. The present study was carried out as
part of the Saving and Empowering Young Lives in Europe (SEYLE)
project, funded by the European Union. The sample is composed
of 1026 adolescents aged between 14 and 16 years from 12 state
schools in Asturias (530 men and 496 women). This study adds to
the possibility of knowing whether the SEYLE data is confirmed in a
relatively isolated and recession hit province of Spain.

In the present study the following consumption rates were obtained:
a) alcohol 11.89% in males and 7.86% in females; b) tobacco: 4.15%
and 5.44 % in males and females respectively; ¢) other drugs: 6.98% in
males and 4.44% in females; d) maladaptive or pathological Internet
use: 14.53% and 20.77% in males and females respectively.

The variables that predict suicide ideation in the logistic regression
model were: previous suicide attempts, depression, maladaptive or
pathological Internet use, peer problems and alcohol consumption.

Keywords: Suicide; Substances; Internet; Psychopathology; Teenagers.

El uso o abuso de sustancias o internet, la psicopatologia y la
ideacion suicida parecen estar relacionadas. El objetivo del presente
estudio es investigar la asociaciéon en poblacion adolescente entre
consumo de sustancias potencialmente adictivas, uso inadecuado de
internet, psicopatologia e ideacion suicida. El estudio forma parte
del proyecto europeo Saving and Empowering Young Lives in Europe
(SEYLE). La muestra esta compuesta por 1026 adolescentes con
edades comprendidas entre 14 y 16 anos procedentes de 12 centros
escolares publicos del Principado de Asturias (530 varones y 496
mujeres). El presente trabajo aporta la posibilidad de conocer si los
datos generales del proyecto SEYLE varian en una zona relativamente
aislada y socioeconémicamente en recesion.

Las tasas obtenidas de consumo de las distintas sustancias y de uso de
internet fueron: a) alcohol: 11,89% en varonesy 7,86% en mujeres; b)
tabaco: 4,15% y 5,44% en varones y mujeres respectivamente; ) otras
drogas: 6,98% en varones y un 4,44% en mujeres; d) uso de internet
desadaptativo o patolégico: 14,53% y 20,77% en varones y mujeres
respectivamente.

Se ha observado que las variables con capacidad predictiva sobre
las conductas suicidas fueron: tentativas suicidas previas, sintomas
depresivos, uso desadaptativo o patolégico de internet, problemas
con los companeros y consumo de alcohol.

Palabras clave: Suicidio; Sustancias; Internet; Psicopatologia; Adolescentes.
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uicidal behaviors and the use of potentially addicti-

ve psychoactive substances are two of the problems

with the greatest impact on global public health,

particularly among young people. Suicide is the se-
cond leading cause of death in people aged 15-29 (World
Health Organization, 2012), and the proportion of psy-
chotropic substance consumption among young people is
high. The percentage of young people using psychoacti-
ve substances in 2014 was: alcohol 76.8%; tobacco 31.4%;
cannabis 25.4%; cocaine 2.8% and other types of illegal
drugs less than 1% (ESTUDES 2014). Under the heading
of behaviors that may be considered non-substance related
addictions (behavioral addictions), the excessive use of the
Internet is a growing phenomenon of our time that occurs
especially among groups of young people (Fioravanti, De-
ttore & Casale, 2012; Seybert, 2012; Smahel, Blinka & Le-
dabyl, 2008).

The pathological use of the Internet has in recent years
transcended the category of impulse control disorder
(Young, 1999) to be considered as a behavioral addiction
(Griffiths, 2000), given that it shares common characteris-
tics with other addictive behaviors (Brezing, Derevensky &
Potenza, 2010; Goldstein & Volkow, 2011; Grant, Potenza,
Weinstein & Gorelick, 2010; Kormas, Critselis, Janikian, Ka-
fetzis & Tsitsika, 2011; Montag, Kirsch, Sauer, Markett &
Reuter, 2012; Zhou et al., 2011). Pathological gambling is
included in DSM-5 (APA, 2013) under addictive disorders
and Internet gaming disorder is listed in the section hea-
ded Conditions for Further Study (Section III). However,
despite their importance, the handbook does not include
addiction to the Internet or new virtual technologies as a
whole (Carbonell, 2014).

Among people who inject drugs, the use of substances
such as alcohol, sedative-hypnotics and cannabis seems to
be associated with a higher likelihood of subsequent at-
tempted suicide (Artenie et al., 2015). People with substan-
ce dependence and a history of depression are at increased
risk of suicide attempts, regardless of whether depression
occurred before or during substance abuse (Aharonovich,
Liu, Nunes & Hasin, 2002). Other types of mood disorders
show the same trend, for example patients with bipolar
disorder and alcohol abuse are at higher risk of suicide
(Dalton, Cate-Carter, Mundo, Parikh & Kennedy, 2003;
Hawton, Sutton, Haw, Sinclair & Harriss, 2005; Oquendo
et al., 2010; Potash et al., 2000).

In adolescents, Internet addiction is associated with at-
tention-deficit hyperactivity disorder (Gundogar, Bakim,
Ozer & Karamustafalioglu, 2012; Yoo et al., 2004), depres-
sive disorders (Andreou & Svoli, 2013; Sasmaz et al., 2014),
anxiety disorders (Lee & Stapinski, 2012; Zboralski et al.,
2009), and with suicidal behaviors (Fernandez-Villa et al.,
2015; Hakala, Rimpela, Saarni & Salminen, 2006; Kim,
2012; Kim et al., 2016; Shapira, Goldsmith, Keck, Khosla
& McElroy, 2000).

The study of the relationship between substance use, In-
ternet use and abuse, and suicide ideation and behaviors,
and psychopathology (Al-Asadi, Klein & Meyer, 2015) is
justified because it could improve the chances of reaching
a better understanding of the psychopathological substra-
tes underlying these phenomena (Kaess et al., 2014).

The aim of the present study is to assess the situation
of a young population in relation to the consumption of
psychotropic substances, suicidal ideation and other psy-
chopathological symptoms, and to explore the possible as-
sociations between these aspects. The research is limited
to the Autonomous Community of the Principality of As-
turias, one of the areas of Spain with the lowest economic
growth in the period 2000-2009, during which it has su-
ffered a strong socioeconomic recession (INE, 2010), and
has the added interest of enabling us to assess whether the
unique socio-economic situation can produce differential
data. It also provides an assessment of inappropriate In-
ternet use as an emergent behavioral addiction with an in-
fluence on suicidal ideation.

Method

This is an observational, descriptive and cross-sectional
epidemiological study analyzing Spanish data from the
Saving and Empowering Young Lives in Europe (SEYLE)
(Wasserman et al., 2012) project and using the same me-
thodology (Kaess et al., 2014).

Participants

The sample (Spanish sub-sample) is composed of 1026
individuals, from 12 state schools in Oviedo, Gijén and
Avilés randomly selected from among the schools in the
Autonomous Community of Asturias, in accordance with
the inclusion and exclusion criteria of the SEYLE project
(Wasserman et al., 2010).

Procedure

Prior to the start of the study and in compliance with the
rules governing research on young people, the authoriza-
tion of the juvenile prosecutor was obtained as well as the
approval of the Ethics and Clinical Research Committee of
the Principality of Asturias. Local school authorities gran-
ted permission to visit the randomly selected schools and
participating individuals gave their approval and informed
consent when requested.

Instruments

A structured self-report questionnaire was used, admi-
nistered in the classroom during school hours to collect
data on lifestyles, behaviors, values, mental health and sui-
cidality.

Suicidal ideation and behavior were measured using the
Paykel Suicide Scale (PSS) (Paykel, Myers, Lindenthal &
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Tanner, 1974). The PSS comprises the following five ques-
tions: During the last two weeks: (i) Have you felt that life is
not worth it?; (ii) Did you wish to be dead?; (iii) Have you
thought about taking your life even though you were not
really going to do it?; (iv) Have you reached the point whe-
re you have really considered taking your life or making
plans about how you would do it?; and (v) Have you ever
tried to take your life? The person was considered to have
suicidal thoughts if they answered “yes” to questions (iii) or
(iv) of the PSS. Suicide attempts were defined by the “yes”
response to the last question (v) of the PSS.

In order to assess levels of substance use, the Global
School-based Student Health Survey (GSHS) (World Heal-
th Organization, 2015) was used, with the following cut-off
points: drinking any amount of alcohol on two or more
occasions per week was considered alcohol consumption;
regarding substance use, the cut-off was set at having used
illicit drugs at least three times during their lifetimes and
smoking more than ten cigarettes a day.

Pathological Internet use was evaluated using the
Young’s Diagnostic Questionnaire (YDQ) (Young, 1998).
The score on the eight items reflects eight of the nine cri-
teria for Internet gambling disorder in DSM-5. Based on
the responses to the questionnaire, subjects were divided
into three categories of Internet use. With one point for
each affirmative answer, individuals scoring between 0 and
2 were considered to have adaptive Internet use (AIU),
while scores of 3 and 4 signaled maladaptive Internet use
(MIU). A score of 5 or above corresponded to pathological
Internet use (PIU) (Kaess et al., 2014).

The Beck Depression Inventory (BDI-I) was used to
evaluate depressive symptoms (Beck, Steer, Ball & Ranie-
ri, 1996), with a score equal to or greater than 20 signa-
ling a risk of depression. For the present study a modified
version, the BDI-II, was used. The item “loss of libido” was
removed from the scale as it was considered to be an ina-
ppropriate question for the adolescent population. Eviden-
ce shows that the omission of this question does not affect
the reliability or validity of the instrument (Byrne, Stewart
& Lee, 2004).

To assess degrees of psychopathology, the Strengths and
Difficulties Questionnaire (SDQ) (Goodman, Meltzer &
Bailey, 2003) was used. This evaluates emotional symptoms,
behavior problems, hyperactivity/inattention, problems
with peer relationship and pro-social behavior. The cut-off
points were set as follows: a score equal to or greater than 7
for emotional symptoms, a score equal to or greater than 5
for behavior problems and a score equal to or greater than
7 for hyperactivity. In the case of peer problems, the cut-off
was set at a score of 6 or higher, while the lack of pro-social
behavior was defined as a score 4 or less (Carli et al., 2013).

To evaluate global subjective well-being, the WHO-5 We-
llness Questionnaire (Topp, Ostergaard, Sondergaard &
Bech, 2015) was employed.

Data analysis

A study of the global and sex disaggregated sample was
conducted. The values of the categorical variables were ex-
pressed in frequencies and percentages, and those of the
continuous variables in means and standard deviations. In
the categorical variables, the comparison between groups
was performed using the Chi-square test, or Fisher’s exact
test in those cases in which a group was smaller than five.
For quantitative variables, Student’s t-test was applied for
the comparison of means.

The analysis of the relationship between suicidal idea-
tion, risk behaviors and the psychopathological characte-
ristics of the subjects of the sample was carried out using a
logistic regression model with forward selection, including
as dependent variables all those that were significant in the
univariate analysis (Tables 3 and 4), age and sex. Statistical
significance was set at an alpha level of 5%.

Results

We studied 1026 schoolchildren, 530 (51.66%) of
which were males and 496 (48.34%) females, aged be-
tween 14 and 16. The mean age of the sample studied
was 14.52 years (SD = 0.70), with no differences between
the sexes.

Table 1 shows the rate of substance use and Internet
usage patterns according to sex, with significantly higher
alcohol consumption in men and a significantly higher
maladaptive or pathological Internet use in women.

With regard to psychopathological characteristics (Ta-
ble 2), women showed more emotional symptoms and pre-
vious suicide attempts, while men scored higher on hype-
ractivity and lack of pro-social behavior on the SDQ) scale.
Likewise, there were statistically significant differences in
the perception of quality of life according to the WHO-5
questionnaire (higher among males).

Table 1. Risk behaviors by sex. Substance use (alcohol, drugs and
tobacco) and Internet use.

Males Females X? p-value

(n=530) (n=496)
Consumption of alcohol 63 (11.89%) 39 (7.86%) 4.20  0.040
Consumption of drugs 37 (6.98%) 22 (4.44%) 2.61 0.132
Consumption of tobacco 22 (4.15%) 27 (5.44%) 0.68  0.410
Internet use 4.91 0.027

AlU 453 (85.47%) 393 (79.23%)
MIU 58 (10.94%) 78 (15.73%)
PIU 19 (3.59%) 25 (5.04%)

Note. AlU: adaptive Internet use, MIU: maladaptive Internet use,
PIU: pathological Internet use.
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Table 2. Psychopathological characteristics by sex.

Males Females X2/T p-value

(n=530) (n=496)
Depression (BDI) 29 (5.47%) 40 (8.06%) 3.25 0.126
Emotional 9(1.70%) 56 (11.29%) 38.13  «<0.001
symptoms (SDQ)
Behavioral 32 (6.04%) 19 (3.83%) 2.20 0.138
problems (SDQ)
Hyperactivity (SDQ) 106 (20.00%) 57 (11.49%)  13.25 <0.001
Problems with peers 15 (2.83%) 14 (2.82%) 0.03 0.863
(SDQ
Lack of pro-social 17 (3.21%) 1 (0.20%) <0.001
behavior (SDQ)
Suicidal ideation 37 (6.98%) 40 (8.06%) 0.43 0.510
Prior suicide 11 (2.08%) 21 (4.23%) 3.9503 0.046
attempts
Quality of life 68.21 64.40 3.27 <0.001
(WHO-5) (DE=19.16)  (DE=18.15)

Dividing the subjects of the study according to the pre-
sence of suicidal ideation (Table 3), a significant link was
found between substance use (alcohol, illicit drugs and to-
bacco) and maladaptive or pathological use of the Internet
with suicidal ideation. Table 4 shows the positive associa-
tion between all psychopathological characteristics studied
and suicidal ideation.

Table 5 shows the results of the logistic regression model
for the likelihood of occurrence of suicidal ideation events.
The presence of depressive symptoms and the existence
of previous suicide attempts were found to have great pre-
dictive capacity with regard to suicidal behavior. This was
lower in the case of problems with peers, alcohol consump-
tion and maladaptive use of the Internet. Some variables
that emerged as significant when performing univariate
analysis included drug use, the significance of which disa-
ppears when it is studied in conjunction with the effect of
the other variables.

Discussion

The present study, conducted with adolescents of both
sexes with a mean age of 14.52 years, has revealed high
rates of substance use and maladaptive or pathological
Internet, which is worrying given the negative consequen-
ces for physical and psychological health of young people
(Fernandez-Villa et al., 2013).

There are differences in the substance use profile,
which is congruent with the data from the SEYLE project as
a whole (Carli et al., 2014) but lower than data from other
Spanish studies on older populations. The ESTUDES (ES-
TUDES 2014) survey of high school students aged 14-18
and a study of university students (Hernandez-Serrano,
Font-Mayolas & Gras, 2015) found far higher consumption
rates of all substances; in addition, in the case of older res-

Table 3. Risk behaviors in the presence of suicidal ideation.
Substance use (alcohol, drugs and tobacco) and Internet use
among males and females.

Suicidal No suicidal X2  p-value
ideation ideation
(n=77) (n=949)
Consumption of alcohol 25 (32.47%) 77 (8.11%)  44.50  <0.001
Consumption of drugs 15(19.48%) 44 (4.64%) 26.28 <0.001
Consumption of tobacco 9 (11.69%) 40 (4.21%) 7.18 0.007
Internet use 590.11 <0.001
AlU 37 (48.05%) 809
(85.25%)
MIU 25 (32.47%) 111
(11.69%)
PIU 15(19.48%) 29 (3.06%)
Note. AlU: adaptive Internet use, MIU: maladaptive Internet use, PIU:
pathological Internet use.
Table 4. Psychopathological characteristics of individuals
sampled according to presence of suicidal ideation.
Suicidal No suicidal X2/T p-value
ideation ideation
(n=77) (n=949)
Depression 37 (48.05%) 32 (3.37%) 219.59 <0.001
(BDI)
Emotional symptoms 22(28.57%) 43 (4.53%) 65.37  <0.001
(SDQ
Behavioral problems 16 (20.78%) 35 (3.69%) 40.50 <0.001
(SbQ)
Hyperactivity 20 (25.97%) 143 55.49 0.018
(SDQ (15.07%)
Problems with peers 10(12.99%) 19 (2.00%) 27.42  <0.001
(SbQ)
Lack of pro-social 5(6.49%) 13 (1.37%) 8.08 0.004
behavior (SDQ)
Prior suicide 18 (23.38%) 14 (1.48%) 105.93 <0.001
attempts
Quality of life 46.03 68.02 9.61 <0.001
(WHO-5) (19.43) (17.73)
Table 5. Logistic regression model of suicidal ideation.
Variable B OR C195% p
Constant -2.03 0.13 (0.05; 0.38)  <0.001
Internet use <0.001
MIU vs AlU 1.09 2.37 (1.19; 4.76)
PIU vs MIU 1.37 2.56 (0.95; 6.92)
Consumption of 1.47 3.44 (1.67; 7.07)  <0.001
alcohol
Depression (BDI) 2.45 9.26 (4.60; 18.64) <0.001
Problems with peers 1.92 3.88 (1.22;12.37) 0.029
(SbQ)
Prior suicide 2.52 8.45 (3.31; 21.55)  <0.001
attempts
Quality of life -0.03 0.97 (0.95; 0.99) <0.001
(WHO-5)

ADICCIONES, 2017 - VOL. 29 NO. 2
100



Matilde Bousoio, Susana Al-Halabi, Patricia Burén, Marlen Garrido, Eva M? Diaz-Mesa, Gonzalo Galvan, Leticia Garcia-Alvarez, Vladimir Carli,
Christina Hoven, Marco Sarchiapone, Danuta Wasserman, Manuel Bousofio, M Paz Garcia-Portilla, Celso Iglesias, Pilar Alejandra Saiz, Julio Bobes

pondents (university students), tobacco was the most heavi-
ly consumed substance, followed by cannabis. Mean age is
an important element to take into consideration (14 in the
present study), since the onset of alcohol or tobacco use at
an early age is associated with subsequent regular intakes
and increases the risk of developing other substance use
disorders or dependence, and is also associated with pro-
blem gambling (Miguez & Becona, 2015; Motos, Cortés,
Giménez & Cadaveira, 2015). As for Internet use, the data
are similar to the European sample, except in the case of
PIU, which is more frequent in males (5.2% in males and
3.8% in females) in the European sample. Socioeconomic
conditions and lack of social and family support may be the
cause of variations in PIU risk (Durkee et al., 2012, 2016).

The rates of psychopathological symptoms are high con-
sidering the age of the population studied. It is remarka-
ble that the prevalence of hyperactive disorders in males
(20%) doubles the European sample rate (about 10%),
although not among females. The prevalence figures for
Attention Deficit Disorder and Hyperactivity obtained in
other studies hover around 5% (Polanczyk, de Lima, Hor-
ta, Biederman & Rohde, 2007; Schlack, Mauz, Hebebrand
& Holling, 2014; Willcutt, 2012). This rather notable diffe-
rence could raise doubts regarding the validity of the scale
used (SDQ).

In the case of suicidal ideation, the European sample re-
turned rates (21.2% in men and 35.4% in women) almost
four times higher than those of the Spanish sample. Des-
pite the difficulty in ascertaining the determinants of idea-
tion and suicidal behavior, this divergence is likely, at least
in part, to be justified by the socio-cultural differences be-
tween Spain and the rest of the European Union. The cul-
ture of suicide has penetrated more deeply in other socie-
ties and although an increase has been observed in Spain
in recent years, the suicide figures are lower than those of
neighboring countries (Alvaro-Meca, Kneib, Gil-Prieto &
Gil de, 2013; Kolves & De Leo, 2016).

Overall, the data of the present study confirm the as-
sociation between consumption of potentially addictive
psychotropic substances, inappropriate use of Internet,
psychopathology and suicidal ideation, which could be ba-
sed on common personality elements or neurobiological
mechanisms (Albert, Rosso, Maina & Bogetto, 2008; Schoe-
vers, Deeg, Van & Beekman, 2005; Sher, 2006). However,
there are some differences, especially in the lack of a signi-
ficant association between suicidal ideation and consump-
tion of substances other than alcohol, or in the almost no-
nexistent effect of quality of life on suicidality.

The effect of Internet use on suicidality is confusing. On
the one hand, it is believed to increase the risk of suicidal
behavior since it facilitates interaction with other people
with suicidal intentions, and it has been shown that expo-
sure to such behaviors through the Internet is associated
with the use of more dangerous methods of self-harm.

Moreover, the Internet can also be used for cyberbullying
(Collings, Fortune, Steers, Currey & Hawton, 2011). On
the other hand, the Internet could protect against suici-
dal ideation if used as a source of emotional support or
as an instrument for improving coping strategies (Daine
et al,, 2013). In any case, in the discussion regarding ina-
ppropriate Internet use, the balance appears to be tipping
towards negative effects and its use in general is associated
with an increased risk of self-harm, suicidal ideation and
depression (Madge et al., 2011; O’Connor, Rasmussen &
Hawton, 2012).

The present study presents some limitations, among
which is sample size, which despite being large, does not
allow associations between infrequent variables such as
drug use to be established nor analysis disaggregated by
age groups to be performed.

Conclusions

The present study has found a relatively high prevalence
of psychotropic substance use, maladaptive or pathological
use of the Internet, suicidal ideation and psychopathologi-
cal symptoms in a sample of young adolescents.

The variables that predict suicidal ideation with a rele-
vant effect are: prior suicide attempts, presence of depres-
sive symptoms, maladaptive or pathological use of the In-
ternet, alcohol consumption and problems with peers.
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Abstract

Resumen

Objective: To examine the differences between Prevalence Ratio (PR)
and Odds Ratio (OR) in a cross-sectional study and to provide tools
to calculate PR using two statistical packages widely used in substance
use research (STATA and R). Methods: We used cross-sectional data
from 41,263 participants of 16 European countries participating in
the Survey on Health, Ageing and Retirement in Europe (SHARE).
The dependent variable, hazardous drinking, was calculated using the
Alcohol Use Disorders Identification Test — Consumption (AUDIT-C).
The main independent variable was gender. Other variables
used were: age, educational level and country of residence. PR of
hazardous drinking in men with relation to women was estimated
using Mantel-Haenszel method, log-binomial regression models and
poisson regression models with robust variance. These estimations
were compared to the OR calculated using logistic regression
models. Results: Prevalence of hazardous drinkers varied among
countries. Generally, men have higher prevalence of hazardous
drinking than women [PR=1.43 (1.38-1.47)]. Estimated PR was
identical independently of the method and the statistical package
used. However, OR overestimated PR, depending on the prevalence
of hazardous drinking in the country. Conclusions: In cross-sectional
studies, where comparisons between countries with differences in the
prevalence of the disease or condition are made, it is advisable to use
PR instead of OR.

Keywords: Poisson regression; Log-binomial regression; Prevalence

Ratio; Odds Ratio; Cross-sectional studies.

Objetivo: Examinar las diferencias entre la Razéon de Prevalencia
(RP) y la Odds Ratio (OR) en un estudio transversal y proporcionar
herramientas para calcular la RP usando dos paquetes estadisticos
ampliamente utilizados en la investigacién de adicciones (STATA vy
R). Métodos: Se utilizaron los datos de un estudio transversal de 41.263
participantes de 16 paises de Europa que participaron en la Encuesta
sobre Salud y Envejecimiento en Europa (SHARE). La variable
dependiente, consumo de riesgo de alcohol, se calculo a partir del
Alcohol Use Disorders Identification Test — Consumption (AUDIT-C).
Como principal variable independiente se utiliz6 el género. Otras
variables fueron la edad, el nivel de estudios y el pais de residencia.
Las RP de consumo de riesgo de alcohol entre hombres y mujeres
se estimaron a partir del método de Mantel Haenzel, de modelos de
regresion log-binomial y de modelos de regresion de Poisson con
varianza robusta. Estas estimaciones fueron comparadas con las OR
obtenidas a partir de modelos de regresion logistica. Resultados: La
prevalencia de consumidores de riesgo de alcohol varia segun pais. En
general los hombres tienen un mayor consumo de riesgo que las mujeres
[RP=1.43 (1.38-1.47)]. La RP estimada no varia, independientemente
del método o paquete estadistico utilizado. Sin embargo, dependiendo
de la prevalencia del consumo de riesgo del pais, la OR entre los
consumidores de riesgo y el género sobrestima la RP. Conclusiones:
En estudios transversales en los que se comparan distintos paises con
diferente prevalencia de una determinada enfermedad o condicion es
recomendable utilizar la RP en lugar de la OR.

Palabras clave: Regresion de Poisson; Regresion Log-binomial; Razén

de Prevalencia; Odds Ratio; Estudios transversales.

Received: April 2015; Accepted: July 2015

Send correspondence to:

Albert Espelt. Agéncia de Salut Piblica de Barcelona. Placa Lesseps, 1. 08023 Barcelona. Tel: 93.202.77.01

E-mail: aespelt@aspb.cat

ADICCIONES, 2016 - VOL. 29 NO. 2 - PAGES. 105-112

105



Applied Prevalence Ratio estimation with different Regression models:
An example from a cross-national study on substance use research

ross-sectional designs are used extensively in subs-

tance use research. Substance use researchers

usually use this type of design to estimate the

association between a dichotomous dependent
variable and one or more independent variables. Although
the Odds Ratio (OR) or the Prevalence Ratio (PR) could
be good estimators of this association, traditionally most
studies have used OR, calculated with logistic regression, to
estimate the association (Barros & Hirakata, 2003). The PR
is defined as the prevalence in exposed population divided
by the prevalence in non-exposed, while OR is the odds of
disease or condition among exposed individuals divided by
the odds of disease or condition among unexposed. In this
sense, in cross-sectional designs, when the dependent varia-
ble is dichotomous, we usually obtain the prevalence in the
descriptive analysis and therefore, PR is more intuitive and
easy to understand than OR. Although OR is a good estima-
tor of PR when the prevalence is low, it is known that OR
overestimates PR when the prevalence is moderate or high
(e.g. prevalence rates above 10%) (Szklo & Nieto, 2012).
This could be a problem because OR has usually been trea-
ted and interpreted as a PR, independently of the prevalen-
ce of the illness (e.g in a paper about predictors of driving
under the influence of alcohol among Spanish adolescents,
the authors treated the OR as probabilities although the
prevalence rate was above 10% in some categories) (Bar-
1és-Arizon, Escario & Sanchez-Ventura, 2014). For those rea-
sons, several studies have come up with alternative methods
to estimate associations between a dichotomous dependent
variable and several independent variables in cross-sectio-
nal designs, which yielded PR (Barros et al., 2003; Coutin-
ho, Scazufca & Menezes, 2008; Deddens & Petersen, 2008;
Schiaffino et al., 2003; Thompson, Myers & Kriebel, 1998).
One of the simplest methods consists in using the following
formula to calculate PR from a given OR (Schiaffino et al.,

2003): o
R

R—=-— -
(1+p, *[OR-1])

where p, is the prevalence of the illness or condition in the
reference group (non-exposed).

In this case, although point-estimates are correct, there
could be a problem when estimating confidence intervals,
especially if the models have been adjusted for many varia-
bles. The intuitive method to calculate PR would be to use
log-binomial regression. However, log-binomial regression
often has convergence problems when any of the indepen-
dent variables is continuous (Cummings, 2009; Deddens et
al., 2008). As a result, alternative methods of modelling have
been studied (e.g. cox regression models or Poisson regres-
sion models) (Barros et al., 2003; Deddens et al., 2008). In
addition, although there is evidence supporting the use of
Poisson regression models with robust variance to estimate

PR in cross-sectional studies (Barros et al., 2003; Coutinho et
al., 2008; Deddens et al., 2008), the optimal solution would
be to use a log-binomial regression model (Deddens et al.,
2008), if it converged. But, if we only take into account one
decimal, the results using different regression models do
not vary regardless of prevalence of the illness or condition
(Cummings, 2009). In this sense, the estimation of PR using
Poisson regression models with robust variance, based on
the Huber sandwich estimate, has proved to be correct and
robust in different experimental situations, such as using di-
fferent prevalence values (low, moderate or high prevalen-
ce) or fitting several models (crude and adjusted) (Barros et
al., 2003; Coutinho et al., 2008; Deddens et al., 2008).

Although there appears to be a tendency in recent years
to use PR instead of OR in cross-sectional studies (Bos-
que-Prous et al., 2014; Espelt et al., 2013; Palencia et al.,
2010), knowledge among substance use researchers about
how to perform these analyses tends to be scarce. For this
reason, the objectives of this brief report are to examine the
differences between PR and OR in a cross-national study
and to provide the tools to calculate PR using log-binomial
and Poisson regression models with robust variance with
two statistical packages commonly used in substance use re-
search [STATA and R (free software)].

Methods

Design and participants

We used the database of the Survey of Health, Ageing
and Retirement in Europe project (SHARE) (Borsch-Supan
etal., 2013). The study population consisted of people over
50 years from 16 European countries who participated in
wave 4 (2010-2012) of SHARE (n=41,263). Although the da-
tabase contained sampling weights, they were not used in
this study as it was not intended to do a population study.
Moreover, participants with missing values in any of the va-
riables were excluded.

Variables

The dependent variable was the prevalence of hazardous
drinking, which was constructed using an adaptation of the
Alcohol Use Disorders Identification Test Consumption
(AUDIT-C test) (Meneses-Gaya et al., 2010). It was construc-
ted based on three questions: two assessing regular drinking
in terms of frequency and quantity and one assessing binge
drinking (six or more alcoholic drinks in a single occasion,
at least once a month in the preceding 3 months). Each
answer was ranked from 0 to 4 points, and a final score was
calculated as the sum of scores from each question. Hazar-
dous drinking was built as a dichotomous variable (hazar-
dous/non-hazardous drinking), considering drinking to be
hazardous when the score was 5 or more among men, and
4 or more among women (Gual, Segura, Contel, Heather
& Colom, 2002) [variable name: auditc]. The independent
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Applied Prevalence Ratio estimation with different Regression models:
An example from a cross-national study on substance use research

variable used was gender [variable name: sex] and two diffe-
rent covariables were used to adjust: age, as a continuous va-
riable [variable name: age], and educational level (less than
secondary studies or secondary or tertiary studies), as a cate-
gorical variable [variable name: educ]. Finally, we took into
account the country of residence, as a stratification variable.

Analysis

We calculated the prevalence of hazardous drinking by
gender in each country, using STATA. PR of being a hazar-
dous drinker in men with respect to women was estimated
with Mantel-Haenszel method in STATA [syntax: cs auditc
sex], and with log-binomial regression models and Poisson
regression models with robust variance, stratified by coun-
try, in STATA and R (table 1). To estimate Poisson regres-
sion models, it is necessary to have individual data and to
satisfy the following two conditions in order to obtain a rea-
listic point-estimate and confidence intervals of reasonable
width (Barros et al., 2003). First, the dependent variable has
to be dichotomous with values 0 and 1 (other values cannot
be used) when estimating the Poisson models. Value 1 is as-
signed to the individuals with the disease or condition (ha-
zardous drinkers in our example) and 0 to the remaining
participants. And second, the variance of the estimations
has to be robust. All the models were performed using Ge-
neralized Linear Models with Poisson or binomial families
with log link function.

Finally, we also calculated the association between gen-
der and hazardous drinking for each country using logis-
tic regression models in STATA [logit auditc sex, or], which
yielded OR. Overestimations of OR with respect to PR for
each country were calculated, using the following formula:
[Overestimation=(OR-PR) /(OR-1)] (Brotman, 2006; Espelt
et al., 2013; Shishehbor, Litaker, Lauer, 2006). To perform
all the analyses, we used STATA13.0 and R 3.0.2.

Results
Table 1 shows the steps to calculate PR by fitting log-bi-

nomial regression models and Poisson regression models
with robust variance through the toolbar and the specific
syntax, using STATA and R. Data to perform all the analyses
are available in STATA format (supplementary data). To get
these data and to execute all the analyses properly with R
statistical package, the user needs to have previously insta-
lled “foreign”, “Epi” and “sandwich” libraries (table 1). To
read STATA data in R the instruction is data<- read.dta(“C:/
Users_directori/bbdd.dta”, convert.factors=F).

Table 2 shows hazardous drinking prevalence in men
and women for each country and the associations between
variables calculated using STATA. Hazardous drinking pre-
valence varied from one country to another. For example,
hazardous drinking prevalence in Slovenia was low in both

men and women (14% and 11%, respectively), while it was
high in both genders in Denmark (39% in men and 35% in
women) and in Estonia it was moderate in men (17%) but
low in women (4%). PR estimates and their 95% confiden-
ce intervals (95%CI) calculated using STATA and R were
the same as those calculated using the Mantel-Haenszel me-
thod. However, OR overestimated PR in almost all analyses.
For example, PR of being a hazardous drinker in men with
respect to women in Austria was 1.49 (95%CIL: 1.34-1.66)
while the corresponding OR was 1.66 (95%CI: 1.45-1.90).
Moreover, PR was 1.33 (95%CI: 1.22-1.46) in France, while
OR was 1.47 (95%CI: 1.30-1.66). If OR was interpreted as a
PR, the overestimation of OR was high in some countries
(e.g- 40% in Denmark or 33% in Belgium). The degree of
this overestimation depended on the prevalence of hazar-
dous drinking among men and women in each country.
However, when the prevalence was similar for men and wo-
men, no differences between PR and OR were observed in
Netherlands and Switzerland but 33% of overestimation was
found in Italy (table 3).

In general, PR calculated using log-binomial or Poisson
regression models with robust variance do not vary among
them in the unadjusted analysis. However, in the adjusted
analysis controlling for educational level and age, some di-
fferences in the second decimal were found. PR obtained
using different packages were not statistically different.

Discussion

The results show that there is no reason to systematically
use OR instead of PR in cross-sectional studies, especially if
the prevalence of the disease or condition is moderate or
high, since PR are calculated easily and there are methods
to obtain robust estimations of PR and their 95%CI. Mo-
reover, our findings are in line with other published articles
(Barros et al., 2003; Coutinho et al., 2008; Deddens et al.,
2008; Schiaffino et al., 2003; Thompson et al., 1998). As sta-
ted in this methodological study, statistical packages used in
most epidemiological studies allow researchers to calculate
PR easily. However, if we use Poisson regression models we
have to be sure that we have used robust methods to esti-
mate their variance, otherwise the Poisson regression would
produce wider confidence intervals compared to a log-bino-
mial regression model (McNutt, Wu, Xue, & Hafner, 2003).

One advantage of using PR is that the results are much
more intuitive. For example, prevalence of hazardous
drinkers in men and women in Austria is 25.6% and 17.2%,
respectively. When dividing the prevalence in men by preva-
lence in women we obtain a PR of 1.49, which is the same
PR that was estimated using the various statistical packages.
Moreover, we found that the degree of overestimation of
PR (using OR) varied among countries and depended on
the prevalence of the disease or condition (i.e. hazardous
drinking) in exposed and non-exposed participants (in
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Table 2. Unadjusted Prevalence, prevalence ratio, odds ratio and overestimation of OR with respect to PR estimates of being hazardous
drinker between men and women in several European countries.

Men Women Hazardous drink- PR, .. . Men/Women PRy e /Women R yen/Women Over-
ing prevalence Mantel-Haenszel  log-binomial robust Poisson logistic regression estimation*

N N Men Women PR 95%Cl PR 95%Cl PR 95%Cl OR 95%Cl %
Austria 2,159 2,945 25.61 17.18  1.49 (1.34-1.66) 1.49 (1.34-1.66) 1.49 (1.34-1.66) 1.66 (1.45-1.90) 25.8%
Belgium 2,256 2,789 33.73 30.62 1.10 (1.02-1.19) 1.10 (1.02-1.19) 1.10 (1.02-1.19) 1.15 (1.02-1.30) 33.3%
Czech Republic 2,482 3,420 32.96 15.67 2.10 (1.91-2.31) 2.10 (1.91-2.31) 2.10 (1.91-2.31) 2.65 (2.34-3.00) 33.3%
Denmark 1,006 1,191 38.97 34.76 1.12 (1.00-1.25) 1.12 (1.00-1.25) 1.12 (1.00-1.25) 1.20 (1.01-1.43) 40.0%
Estonia 2,692 4,030 16.75 4.24 3.95 (3.33-4.68) 3.95 (3.33-4.68) 3.95 (3.33-4.68) 4.54 (3.78-5.46) 16.7%
France 2,380 3,164 28.91 21.68 1.33 (1.22-1.46) 1.33 (1.22-1.46) 1.33 (1.22-1.46) 1.47 (1.30-1.66) 29.8%
Germany 697 796 22,53 17.09 1.32 (1.07-1.62) 1.32 (1.07-1.62) 1.32 (1.07-1.62) 1.41 (1.09-1.82) 22.0%
Hungary 1,302 1,730 25.04 8.21 3.05 (2.54-3.66) 3.05 (2.54-3.66) 3.05 (2.54-3.66) 3.74 (3.02-4.62) 25.2%
Italy 1,577 1,940 25.94 2531 1.02 (0.92-1.15) 1.02 (0.92-1.15) 1.02 (0.92-1.15) 1.03 (0.89-1.20) 33.3%
Netherlands 1,148 1,469 3232 32.81 0.98 (0.88-1.10) 0.98 (0.88-1.10) 0.98 (0.88-1.10) 0.98 (0.83-1.15) 0.0%
Poland 651 874 14.59  2.75 531 (3.44-8.22) 5.31 (3.44-8.22) 5.31 (3.44-8.22) 6.05 (3.82-9.59) 14.7%
Portugal 857 1,129  31.74 20.99 1.51 (1.30-1.76) 1.51 (1.30-1.76) 1.51 (1.30-1.76) 1.75 (1.43-2.14) 32.0%
Slovenia 1,181 1,549 1431 11.17 1.28 (1.05-1.56) 1.28 (1.05-1.56) 1.28 (1.05-1.56) 1.33 (1.06-1.67) 15.2%
Spain 1,510 1,878 18.34 12.51 1.47 (1.25-1.72) 1.47 (1.25-1.72) 1.47 (1.25-1.72) 1.57 (1.30-1.90) 17.5%
Sweden 848 1,002 12.85 14.57 0.88 (0.70-1.11) 0.88 (0.70-1.11) 0.88 (0.70-1.11) 0.86 (0.66-1.13) 14.3%
Switzerland 1,634 1,987 28.21 27.98 1.01 (0.91-1.12) 1.01 (0.91-1.12) 1.01 (0.91-1.12) 1.01 (0.87-1.17) 0.0%
Total 24,380 31,893 25.88 18.15 1.43 (1.38-1.47) 1.43 (1.38-1.47) 1.43 (1.38-1.48) 1.57 (1.51-1.64) 24.6%

Note. *Overestimation of OR with respect to PR was calculated using the formula: [Overestimation = (OR-PR)/(OR-1)] (Brotman, 2006; Espelt et al., 2013; Shishehbor,
Litaker, Lauer, 2006)

Table 3. Comparison of adjusted prevalence ratio, adjusted odds ratio and overestimation of adjusted OR with respect to adjusted PR
estimates of being hazardous drinker between men and women in several European countries.

PR)yen/women (08-Dinomial* PRyc./women FODUSE Poisson* OR\,.../women 108iStiC regression®  Overestimation*

PR 95%Cl PR 95%Cl OR 95%Cl %
Austria 1.48 (1.33-1.65) 1.48 (1.32-1.64) 1.64 (1.43-1.88) 25.0%
Belgium 1.11 (1.02-1.20) 1.10 (1.01-1.19) 1.15 (1.02-1.30) 33.3%
Czech Republic 2.08 (1.89-2.29) 2.08 (1.89-2.30) 2.65 (2.33-3.01) 34.5%
Denmark 1.11 (0.99-1.24) 1.10 (0.99-1.23) 1.17 (0.98-1.39) 41.2%
Estonia 3.87 (3.27-4.57) 3.87 (3.28-4.58) 4.67 (3.87-5.63) 21.8%
France 1.30 (1.19-1.43) 1.31 (1.19-1.44) 1.44 (1.27-1.62) 29.5%
Germany 1.39 (1.13-1.71) 1.38 (1.12-1.70) 1.49 (1.15-1.94) 22.4%
Hungary 3.07 (2.56-3.69) 3.07 (2.55-3.68) 3.78 (3.05-4.68) 25.5%
Italy 1.05 (0.93-1.18) 1.05 (0.93-1.17) 1.06 (0.91-1.24) 16.7%
Netherlands 1.01 (0.91-1.13) 1.01 (0.90-1.12) 1.01 (0.85-1.19) 0.0%
Poland 5.77 (3.73-8.94) 5.77 (3.73-8.93) 6.91 (4.31-11.07) 19.3%
Portugal 1.60 (1.38-1.85) 1.59 (1.36-1.84) 1.88 (1.53-2.32) 33.0%
Slovenia 1.28 (1.05-1.57) 1.28 (1.05-1.56) 1.33 (1.06-1.67) 15.2%
Spain 1.52 (1.30-1.78) 1.51 (1.28-1.77) 1.63 (1.35-1.98) 19.0%
Sweden 0.92 (0.73-1.15) 0.91 (0.72-1.15) 0.90 (0.69-1.18) 10.0%
Switzerland 1.02 (0.91-1.13) 1.02 (0.91-1.13) 1.02 (0.88-1.18) 0.0%
Total 1.44 (1.40-1.49) 1.43 (1.38-1.49) 1.59 (1.53-1.66) 27.1%

Note. *Overestimation of OR with respect to PR was calculated using the formula: [Overestimation = (OR-PR)/(OR-1)](Espelt et al., 2013). *Adjusted by age and educational

level.
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this study, men were considered as exposed and women as
non-exposed). For that reason, if we interpret OR as an esti-
mation of PR, we could be misinterpreting the results, as we
have seen in the results section. The fact that OR could ove-
restimate PR depending on the prevalence of the condition
or disease analysed in each country leads OR to be similar to
PR in some countries, while in others the estimations of OR
and PR are quite different. As a result, when OR are used to
make comparisons among countries, the interpretation of
the results could be a problem for researchers that intuiti-
vely interpret OR as PR. For those reasons, in cross-national
studies, where comparisons between countries with large di-
fferences in the prevalence of the disease or condition are
made, it is advisable to use PR instead of OR. It is especia-
lly relevant because, as we said, people usually read the OR
estimate as a PR. The overestimation may inappropriately
affect clinical decisions-making or policy development and
therefore may lead to unintentional errors in the economic
analysis of potential intervention programs or treatments
(McNutt et al., 2003).

Nowadays, some substance use studies are starting to use
regression models to obtain PR as estimators of the associa-
tion between a dichotomous dependent variable and several
independent variables. In this sense, in substance abuse re-
search some studies have calculated PR to estimate which fac-
tors could be associated to illicit drug consumption (Jamie-
son et al., 2010; Sarasa-Renedo et al., 2014) or to licit drug
use (Bosque-Prous et al., 2014; Font-Ribera et al., 2013; Ja-
mieson et al., 2010). However, the use of regression methods
to estimate PR is still scarce. For example, if we compare the
studies published in Pubmed in 2013 that have used PR or
OR using the following strategies: PR = ([“cross-sectional”]
and [“prevalence ratio” or “log-binomial” or “poisson regres-
sion model with robust variance”]); OR = ([“cross-sectional”]
and [“odds ratio” or “logistic regression”]), we found 132 pa-
pers that used PR and 4886 that used OR.

One of the main strengths of our study is that we explain
how to calculate PR using different regression models and
also two different statistical packages (one of which is free
software available to all researchers). However, this study
could suffer some limitations. Its main limitation is that it
was not designed as a simulation study, using different con-
ditions to analyse the changes in PR with respect to OR.
However, this was not the aim of this article. Nevertheless,
relying on a cross-national study with substance use real data
will be easier to understand. In fact, almost all scenarios are
found in the different countries participating in the study
(i.e. high prevalence in both sexes, low prevalence in both
sexes, combinations of high and low prevalence), streng-
thening our results. Another limitation is that we only show
the models most frequently used to calculate PR, using two
different packages, but there are other methods that could
also be used (Barros et al., 2003; Cummings, 2009) and
other software. However, how to perform these analyses with

other packages, as SAS, have been explained elsewhere (De-
ddens et al., 2008). In addition, given that R is free software,
anyone could use the syntax that is provided to estimate as-
sociations using PR in their own studies.

Conclusion

In conclusion, although logistic regression is highly used
in cross-sectional studies to estimate associations between
variables, it is possible and easy to use other models in the
analysis of cross-sectional data with binary dependent varia-
bles, which yield PR. One of the important advantages of
these alternative methods is that PR, as a measure of asso-
ciation, is easier to interpret and communicate, especially to
non-epidemiologists (Barros et al., 2003).

Funding

This work was supported by Health Strategic Action grant
[grant number PI13/00183] and partially supported by the
Spanish Network on Addictive Disorders [grant number
RD12/0028/0018].

Acknowledgements

This paper uses data from SHARE wave 4 release 1.1.1,
as of 28 March 2013. The SHARE data collection has been
funded primarily by the European Commission through the
5th Framework Program (project QLK6-CT-2001-00360 in
the thematic program Quality of Life), through the 6th Fra-
mework Program (projects SHARE-13, RII-CT-2006-062193,
COMPARE, CIT5-CT-2005-028857 and SHARELIFE, CIT4-
CT-2006-028812) and through the 7th Framework Program
(SHARE-PREP, no. 211909, SHARELEAP, no. 227822 and
SHARE M4, no. 261982). Additional funding from the
US National Institute on Aging (U01 AG09740-13S2, P01
AG005842, P01 AG08291, P30 AG12815, R21 AG025169,
Y1-AG-4553-01, IAG BSR06-11 and OGHA 04-064) and the
German Ministry of Education and Research as well as from
various national sources is gratefully acknowledged (see
http:/ /www.share-project.org for a full list of funding insti-
tutions). This article forms part of the doctoral dissertation
of Marina Bosque-Prous, at the Universitat Pompeu Fabra.

Conflict of interest

The authors declare no conflict of interest.

Authors’ contributions

A. Espelt, M. Bosque-Prous, M. Mari-Dell’Olmo contri-
buted to the conception and design of the study. M. Bos-
que-Prous contributed to data management. A. Espelt, M.
Mari-Dell’Olmo, M. Bosque-Prous and E. Penelo discussed

ADICCIONES, 2017 - VOL. 29 NO. 2
110



Albert Espelt, Marc Mari-Dell’Olmo, Eva Penelo, Marina Bosque-Prous

and contributed to interpretation of the results. A. Espelt
wrote the first draft of the paper, which was revised with con-
tributions by all authors.

References

Barlés-Arizon, J.J., Escario, ]J.J., & Sanchez-Ventura, J. G.
(2014) Predictors of driving under the influence of al-
cohol among Spanish adolescents. Adicciones, 26, 96-105.

Barros, A. J. D., & Hirakata, V. N. (2003). Alternatives for
logistic regression in cross-sectional studies: an empiri-
cal comparison of models that directly estimate the pre-
valence ratio. BMC Medical Research Methodology, 3, 21.
doi:10.1186,/1471-2288-3-21.

Borsch-Supan, A., Brandt, M., Hunkler, C., Kneip, T., Korb-
macher, J., Malter, F.,... Zuber., S. (2013). Data Resource
Profile: The Survey of Health, Ageing and Retirement
in Europe (SHARE). International Journal of Epidemiology,
42, 992-1001. doi: 10.1093/ije/dyt088

Bosque-Prous, M., Espelt, A., Guitart, A. M., Bartroli, M.,
Villalbi, J. R., & Brugal, M. T. (2014). Association be-
tween stricter alcohol advertising regulations and lower
hazardous drinking across European countries. Addic-
tion, 109, 1634-1643. doi:10.1111/add.12562.

Brotman, D. J. (2006). Mediators of the association be-
tween mortality risk and socioeconomic status. JAMA:
Th Jjournal of the American Medical Association, 296, 763~
764; author reply 764. doi: 10.1001/jama.296.7.763-b.

Coutinho, L. M. S., Scazufca, M., & Menezes, P. R. (2008).
Methods for estimating prevalence ratios in cross-sectio-
nal studies. Revista de Savide Publica, 42, 992—-998.

Cummings, P. (2009). Methods for estimating adjusted risk
ratios. Stata Journal, 9, 175-196.

Deddens, J. A., & Petersen, M. R. (2008). Approaches
for estimating prevalence ratios. Occupational and

Environmental Medicine, 65, 501-506. doi: 10.1136/
0em.2007.034777.

Espelt, A., Borrell, C., Paléncia, L., Goday, A., Spadea, T.,
Gnavi, R.,... Kunst, AE. (2013). Socioeconomic inequa-
lities in the incidence and prevalence of type 2 diabetes
mellitus in Europe. Gaceta Sanitaria, 27, 494-501. doi:
10.1016/j.gaceta.2013.03.002.

Font-Ribera, L., Garcia-Continente, X., Pérez, A., Torres,
R., Sala, N., Espelt, A., & Nebot, M. (2013). Driving
under the influence of alcohol or drugs among ado-
lescents: The role of urban and rural environments.
Accident Analysis & Prevention, 60, 1-4. doi:10.1016/j.
2ap.2013.07.031.

Gual, A,, Segura, L., Contel, M., Heather, N., & Colom, J.
(2002). Audit-3 and audit-4: effectiveness of two short
forms of the alcohol use disorders identification test. Al-
cohol Alcohol, 37, 591-596. doi: 10.1093/alcalc/37.6.591.

Jamieson, L. M., Gunthorpe, W., Cairney, S. J., Sayers, S.
M., Roberts-Thomson, K. F., & Slade, G. D. (2010). Subs-

tance use and periodontal disease among Australian
Aboriginal young adults. Addiction, 105, 719-726. doi:
10.1111/j.1360-0443.2009.02851 .x.

McNutt, L. A., Wu, C., Xue, X., & Hafner, J. P. (2003). Esti-
mating the Relative Risk in Cohort Studies and Clinical
Trials of Common Outcomes. American Journal of Epide-
miology, 157, 940-943. doi: 10.1093/aje/kwg074

Meneses-Gaya, C., Zuardi, A. W., Loureiro, S. R., Hallak, J.
E. C, Trzesniak, C., de Azevedo Marques, J. M.,... Cri-
ppa, JA. (2010). Is the full version of the AUDIT really
necessary? Study of the validity and internal construct
of its abbreviated versions. Alcoholism, Clinical and Ex-
perimental Research, 34, 1417-1424. doi: 10.1111/j.1530-
0277.2010.01225.x.

Palencia, L., Espelt, A., Rodriguez-Sanz, M., Puigpinos, R.,
Pons-Vigues, M., Pasarin, M. L,... Borrell, C. (2010). So-
cio-economic inequalities in breast and cervical cancer
screening practices in Europe: influence of the type of
screening program. Internal Journal of Epidemiology, 39,
757-765. doi: 10.1093/ije/dyq003.

Sarasa-Renedo, A., Espelt, A., Folch, C., Vecino, C., Majo,
X., Castellano, Y.,... Brugal, MT. (2014). Overdose pre-
vention in injecting opioid users: the role of substance
abuse treatment and training programs. Gaceta Sanita-
ria, 28, 146-54. doi:10.1016/j.gaceta.2013.10.012.

Schiaffino, A., Rodriguez, M., Pasarin, M. 1., Regidor, E.,
Borrell, C., & Fernandez, E. (2003). [Odds ratio or pre-
valence ratio? Their use in cross-sectional studies]. Gace-
ta.Sanitaria., 17, 70-74.

Shishehbor, M. H., Litaker, D., and Lauer, M. S. (2006).
Mediators of the association between mortality risk and
socioeconomic status - Reply. JAMA: The Journal of the
American Medical Association, 296, 764-764. doi: 10.1001/
jama.296.7.764-a

Szklo, M., & Nieto, J. (2012). Epidemiology: Beyond the Basics
(3 edition.). Burlington, Mass: Jones & Bartlett Lear-
ning.

Thompson, M. L., Myers, J. E., & Kriebel, D. (1998). Pre-
valence odds ratio or prevalence ratio in the analysis of
cross sectional data: what is to be done? Occupational and
Environmental Medicine, 55, 272-277.

ADICCIONES, 2017 - VOL. 29 NO. 2

111






adicciones vol.29, n°2 - 2017

Profiles of drug addicts in relation to
personality variables and disorders

Perfiles de drogodependientes en relacion con
variables y trastornos de personalidad

MaRria CArROU*; ESTRELLA ROMERO**; M* ANGELES LUENGO**

*Unidad Municipal de Atencién a Drogodependientes (UMAD), Ayuntamiento de Santiago de Compostela (Municipal Centre

for Attention to Drug Addicts, Santiago de Compostela City Council ); **Facultad de Psicologia, Universidad de Santiago de

Compostela, USC (Psychology Faculty, University of Santiago de Compostela)

Abstract

Resumen

In recent decades, research has identified a set of impulsive/
disinhibited personality variables closely associated with drug
addiction. As well as this, disorders linked with these variables, such as
ADHD and personality disorders, are being closely studied in the field
of drug addiction. Although much knowledge has been accumulated
about the relation of these variables and disorders taken separately,
less is known about how these constructs allow identify-specific profiles
within the drug dependent population to be identified. This work, on
the basis of data collected on a sample of drug addicts in treatment,
analyzes how impulsiveness, sensation seeking, self-control, ADHD
and personality disorders contribute to identifying specific profiles of
addicts. Cluster analysis allowed two profiles to be outlined according
to these personality and psychopathology characteristics. Self-control,
impulsiveness, impulsive and antisocial personality disorders, as well
as scores in ADHD, emerge as the variables that contribute more to
profile differentiation. One of these profiles (56.1% of participants)
with a high disinhibition pattern, is associated with severe indicators
of consumption and criminal career patterns. These results allow
us to emphasize the role of personality and impulsiveness-related
disorders in the identification of distinctive profiles within the addict
population, and suggest the need to generate treatment strategies
adapted to personal/psychopathology configurations of drug addicts.
Keywords: Personality; Impulsivity; ADHD; Personality Disorders;
Addiction.

En las ultimas décadas, la investigacion ha permitido identificar
un conjunto de variables de personalidad impulsiva/desinhibida
estrechamente asociadas a la adiccion a drogas. Asi mismo trastornos
vinculados a estas variables, como el TDAH vy los trastornos de
personalidad, estan siendo objeto de vigorosas lineas de trabajo en el
ambito de las drogodependencias. A pesar de que se ha acumulado
mucho conocimiento sobre la relacion de estas variables y trastornos,
tomados aisladamente, se sabe menos acerca de como estos constructos
permiten identificar perfiles especificos dentro de la poblacién de
drogodependientes. Este trabajo, partiendo de los datos recogidos en
una muestra de drogodependientes a tratamiento, analiza cémo la
impulsividad, la busqueda de sensaciones, el autocontrol, el TDAH y
los trastornos de personalidad permiten identificar tipos especificos
de adictos. El analisis cluster permitio delimitar dos perfiles atendiendo
a estas caracteristicas de personalidad y psicopatolégicas, destacando
como variables que contribuyen a esta diferencia el autocontrol y la
impulsividad, los trastornos de personalidad impulsivo y disocial, asi
como las puntuaciones en TDAH. Uno de esos perfiles (un 56.1% de los
participantes) con un patrén personal de alta desinhibicién, se asocia
con indicadores de consumo y criminolégicos de especial severidad.
Estos resultados permiten subrayar el papel de la personalidad y de los
trastornos asociados a la impulsividad en la identificacion de perfiles
distintivos dentro de la poblacion de adictos, y sugieren la necesidad
de generar estrategias de tratamiento ajustadas a las configuraciones
personales/ psicopatologicas de los drogodependientes.

Palabras clave: Personalidad; Impulsividad; TDAH; Trastornos de la

Personalidad; Adiccién.
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Profiles of drug addicts in relation to personality variables and disorders

he growth in recent years of research within the
area of psychobiological processes underlying
the addictive process have highlighted the impor-
tance of personality variables of a temperamental
character such as impulsiveness or sensation-seeking.

Impulsiveness has been linked to drug use and other
problematic behaviours in many studies, with a diminished
response inhibition capacity, difficulties for reflection and
planning, and a tendency to choose minor reinforcers that
are closer to hand in tasks involving delayed gratification be-
ing observed in addicts (Olmstead, 2006), as well as violent
behaviours, poor behavioural regulation, and lower empa-
thy (Romero-Martinez & Moya-Albiol, 2015). The relations-
hip between impulsiveness and substance abuse has been
shown to be a robust one in many studies, being identified as
one of the variables that is most consistently linked to both
early contact with substances and progression in addiction
(Belin, Mar, Dalley, Robbins & Everitt, 2008; Gullo, Loxton
& Dawe, 2014; Motos-Sellés, Cortés-Tomas, Giménez-Costa,
& Cadaveira-Mahia, 2015; Stauzt & Cooper, 2013).

Within the action-oriented personality style of drug ad-
dicts, another relevant variable is that of sensation-seeking
(Zuckerman, 1979). Sensation-seeking is considered an
important predictor in the onset of drug consumption in
adolescence (Luengo, Otero-Lopez, Romero & Goémez,
1996), and, like impulsiveness, has been related to difficul-
ties in inhibitory control (Fillmore, Ostling, Martin & Kelly,
2009) and with greater sensitivity to the effects of drugs (Na-
dal-Alemany, 2008).

Self-control is a construct that brings together different
variables such as delayed gratification or risk-taking, among
others (Romero, Gémez-Fraguela, Luengo & Sobral, 2003).
Self-control has taken on special relevance in recent years
in the field of deviant behaviour and the consumption of
drugs, starting from Gottfredson and Hirschi’s approach
(1994), and stands out as one of the most consistent correla-
tes of rule-breaking behaviors (Romero, Sobral, & Luengo,
1999), including drug-related problems (Gallupe & Baron,
2014; Romero et al., 2003) and substance use chronicity
(Lopez-Torrecillas, Peralta, Munoz-Rivas & Godoy, 2003).

In the same way that dimensions such as impulsiveness,
sensation-seeking or self-control are implicated in drug use,
studies of personality and disorders have provided a body
of knowledge of undoubtable value for the understanding
of addictions. In recent years, much attention has been gi-
ven to psychopathological entities that are closely related to
these personality traits, specifically, Attention Deficit Hype-
ractivity Disorder (ADHD) and Personality Disorders (PD),
which are now an active centre of interest within the field of
addictions.

Thus, closely related to impulsiveness and the ambit of
the uninhibited personality, ADHD is receiving ever more
attention in the study of drug use (e.g., Wilens, 2007). Al-
though ADHD is mainly diagnosed in children, its relevan-

ce in the case of adults is being studied increasingly (e.g.,
Grogan & Bramham, 2016); in some studies, it has been
shown that the symptoms related to hyperactivity tend to
lessen with age, with attention deficit and impulsiveness
becoming more stable, and persistent symptoms after ado-
lescence being associated with clinical and psychosocial
difficulties (Romero & Alonso, 2015), including disorders
related to aggressiveness, antisocial behaviours, risk-taking,
traffic accidents and difficulties in carrying out day-to-day
tasks, as well as psychiatric comorbidity (Ramos, Bosch, Cas-
tells, Nogueira, Garcia & Casas, 2006). As for drug use, it
has been reported that, among addicts, the prevalence of
ADHD is high (Kalbag & Levin, 2005), aggravating the seve-
rity of both disorders: ADHD and addiction. Other studies
have focused on addiction rates among groups of adults
both with and without ADHD, and the results show a signi-
ficantly higher percentage among those affected by ADHD
(Biederman, Wilens, Mick, Milberger, Spencer & Faraone,
1995). It has been noted that ADHD can affect the course
of substance abuse, predicting an earlier age of onset in
consumption, a longer duration of the addiction, progres-
sion in the addiction and treatment failure (Schubiner et
al, 2000).

PDs are also a field in which research in relation to addic-
tions has grown exponentially in recent years (Magnavita,
2004). Thus, for example, in a meta-analysis of 16 studies
of psychiatric disorder comorbidity in opiate addicts, a pre-
valence level of 42% is found (Frei & Rehm, 2002) among
this population. Among cocaine addicts, between 47% and
97% have been found to have PDs (Lépez & Becona, 2006).
Other studies have shown that, in general, among addicts
in treatment, the prevalence of PDs varies between 44.3%
(Echeburida, de Medina & Aizpiri, 2007) and 35-73% (Ver-
heul, 2001). Specifically, the research has shown that among
substance users, the antisocial personality disorder (with
figures of between 18 and 30%) and the borderline perso-
nality disorder (7-22%) are the most frequent (Verheul, van
der Brink & Hartgers 1995). It has also been shown that the
presence of PDs is related to greater severity in the addic-
tion and to a higher probability of treatment interruptions
(Gonzalez, 2014).

In general, these different lines of research point to the
importance of impulsiveness, and of the dimensions and di-
sorders associated with it, in the understanding of drug use.
Earlier research allows us to conclude that both the impul-
sive personality and the disorders related to lack of inhibi-
tion and self-control are key ingredients in the psychological
characterisation of addicts.

Another area of interest in the study of addictions, and
one that deserves to be taken further, is the development
of typologies within the addict population that would allow
for a better understanding of the processes that lead to ad-
diction and therefore to improved tailoring of treatment
strategies.
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Employing cluster analysis techniques, Cloninger (1987)
identifies two sub-types of alcohol users that are differen-
tiated in terms of the of their onset in consumption, the
heritability of addiction, risk factors in childhood, the level
of severity of the dependence and psychosocial maladjust-
ment. These typologies would correspond to others found
by Babor et al. (1992) and Ball (1995). In this country, in
a study of polydrug users who were in treatment (Munoz,
Nava, Grana & Martinez, 2006), two groups are identified
which show significant differences in terms of sociodemo-
graphic variables, consumption variables and severity of
addiction: one group of functioning users (type A), made
up of cocaine users, with fewer medical, psychosocial and
psychopathological problems; and a group of chronic users
(type B), comprising heroin users and multiple drug users,
who show a greater degree of functional and social deterio-
ration and a tendency to infringe laws. Starting from this
classification into two groups of consumers, in a later study
(Grana, Munoz & Navas, 2009) the differences between the
variables and personality disorders were examined; the re-
sults showed that, while the functioning users scored signi-
ficantly higher in extroversion and cordiality, the chronic
users had higher scores in schizoid and dissocial PDs.

Bearing these results in mind, in this study the aim is to
further the differentiation of the profiles of drug addicts
starting from variables and personality disorders that seem
to be relevant in the addictive process in research. In an ear-
lier study (Carou, Romero, & Luengo, 2013) in which per-
sonality variables and consumption patterns of drug addicts
who were in treatment were analyzed, the need arose to take
into consideration a special group of addicts denominated
“coca-heroin addicts”, made up of patients who were reha-
bilitated heroin addicts but who later developed an addic-
tion to cocaine. This group showed a profile that indicated
a greater severity of addiction and marginalisation and cer-
tain peculiarities in the personality variables analyzed.

In this work, with an approach that is more focused on
the person (Bergman & Magnusson, 1997) than on the va-
riables, the intention is to understand the heterogeneity of
addicts and analyze whether distinctive profiles may be iden-
tified by looking specifically at personality variables and tho-
se disorders which, as has been analyzed before, seem to be
relevant to drug use. The analysis of addict profiles based on
their personality traits allows us to go more deeply into the
processes that lead to addiction and to develop treatments
that are tailored to the personal and functional peculiari-
ties of drug addicts. The need to identify specific types of
addicts has been highlighted in earlier literature, and the
broad body of research that has been generated over the
last decade around personality and its disorders, as well as
ADHD, suggests that it is useful to look at these constructs in
order to define specific user profiles.

The main objective proposed by this study, therefore, is
to identify specific addict profiles related to their persona-

lity and disorder profiles (PDs and ADHD). As specific ob-
jectives, the aims are a) to determine which variables and
disorders have a greater weight in differentiating addict pro-
files, b) to examine how these profiles are associated with
belonging to different user groups, and, c¢) to analyze whe-
ther these profiles are related to indicators of severity in use
and criminological traits.

As has been pointed out, several earlier research projects
suggest that two differentiated profiles may be specified,
and for that reason it is now to be expected that, taking
into account variables and personality disorders, these two
profiles may be identified in a sample of addicts who are in
treatment.

Method

Participants

In order to carry out this study, 176 adult addicts un-
dergoing treatment at a Drug Addiction Treatment Centre
(DATC, or UAD in its Spanish initials) belonging to the Ga-
lician public health network were evaluated. Of them, some
47.2% were diagnosed as heroin addicts, and 52.8% were
addicted to cocaine. Of the cocaine addicts, 16 of the partici-
pants had previously been addicted to heroin. Given that the
earlier studies (Carou et al., 2013) indicated that these co-
ca-heroin addicts showed significant personal and psychoso-
cial peculiarities, in the current study, all three types of users,
cocaine, heroin and coca-heroin, are taken into account.

The principal criteria for being included in the sample
were: addiction to cocaine or heroin according to CIE-10
criteria, being over 18 years of age, and signing the infor-
med consent form. Patients undergoing treatment for ad-
diction to another substance and those who show proble-
matic consumption without being addicted were ruled out.

Instruments

Treatment Centre Management (GECEAS in its Spanish
initials). This is a computer application by means of which a
database of information recorded during interviews with the
patient is built up. Apart from its information-gathering and
evaluation functions, it also serves as a clinical management
application for drug centres across Galicia and allows for
all the processes that take place at a DATC to be handled,
covering the clinical, assistance and management aspects.
This study uses its Clinical History Module, which allows for
several sociodemographic variables relating to use (such as
age of onset, frequency), treatment (such as previous cour-
ses of treatment) and criminological (such as the number of
arrests, time spent in prison) to be codified.

The Barratt Impulsiveness Scale, version 11 (BIS-11; Pat-
ton, Stanford & Barratt, 1995; Spanish adaptation by Oquen-
do et al., 2001). This is a self-administered scale for evalua-
ting impulsiveness, composed of 30 items that are answered
on a four-point Likert-type scale, providing scores in three
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factors for impulsiveness (attentional, motor and non-plan-
ning), whose sum gives a measure of overall impulsiveness.
For this study, the total score, with an internal consistency
(Cronbach’s alpha) of .79, was used. Suitable psychometric
properties, regarding reliability and validity, were found in
earlier studies with this scale (Carrillo-de-la-Pena, Otero &
Romero, 1993; Oquendo et al., 2001).

Sensation Seeking Scale, form V, or SSS-V (Zuckerman,
Eysenck & Eysenck, 1978; Spanish adaptation by Pérez &
Torrubia, 1986). It comprises 40 forced-choice items which
give scores in four subscales (thrill and adventure seeking,
experience seeking, disinhibition and boredom susceptibi-
lity) and also an overall score resulting from the sum of the
four subscales; this overall score was used in our study. The
reliability of this scale in this study (Cronbach’s alpha) was
.76, and similar indices have been found in other research
(Romero, Luengo & Sobral, 2001).

Grasmick, Title, Bursik and Arneklev’s Self-control Sca-
le (1993; Spanish adaptation by Romero et al., 2003). This
scale consists of 24 items, with dichotomous response op-
tions, which allow for an overall self-control score to be ob-
tained in accordance with Gottfredson and Hirschi’s model
(1990). The scale has shown its psychometric usefulness
for evaluating the self-control construct in previous studies
(e.g., Romero et al., 2003); in this study the overall measure
showed, in a way that is similar to the earlier Spanish adapta-
tion, internal consistency (Cronbach’s alpha) of .89.

The Adult ADHD Self-Report Scale Screened Question-
naire, ASRS-VI.1, developed by the WHO in conjunction
with Adler, Kessler, Spencer in 2005 (Kessler et al., 2005),
follows DSM-IV criteria and focuses on the current sympto-
matology of ADHD in adults. In this study the abbreviated
6-item version of the screener (Spanish adaptation by Dai-
gre etal., 2009) was used, which is the only screening test va-
lidated in Spanish and that offers psychometric guarantees
for measuring ADHD in adults. Although the scale allows
for a dichotomous categorisation between “probable” and
“not probable”, it also allows for dimensional scores (0 to
24), resulting from adding together the scores (0 to 4; from
“never” to “very often”) for each item to be used (Kessler,
Adler, Gruber, Sarawate, Spencer & Van Brunt, 2007). This
dimensional scoring was used in this study, with a Cron-
bach alpha reliability of .65.

International Personality Disorder Examination Scree-
ning Questionnaire (IPDE, Loranger, 1994), adapted in
Spain by Loépez-Ibor, Pérez-Urdaniz, and Rubio-Larrosa
(1996). The IPDE is a widely-used instrument for obtaining
scores in nine PDs identified by the WHO. It consists of 59
items to which the patient responds True or False, descri-
bing his behaviour over the last five years. In this research,
the screening questionnaire was employed and, for the
statistical analysis, the dimensional scores obtained corres-
ponding to each of the disorders were used, with Cronbach
alphas of between .43 (paranoid disorder) and .63 (anxiety

disorder), similar to those reported in earlier studies (Slade
and Forrester, 2013).

Procedure

On being admitted or readmitted for treatment, patients
who attend a DATC voluntarily seeking treatment for their
drug addiction enter the orientation and care program. The
details necessary to fill in their computerized Clinical History
are noted and they are diagnosed by specialists in clinical
psychology and psychiatry by means of a clinical interview.
For the purposes of this study, in addition, the above-men-
tioned self-administered tools were used. Completion of the
forms took on average 60 minutes and was carried out on the
premises, individually, thus guaranteeing the confidentiality
of the data provided, under the supervision of the first au-
thor of this study. The management of the centre gave their
approval for the study to be carried out, and its compliance
with pertinent ethical principles was guaranteed; the project
upheld the guidelines laid down by the Declaration of Hel-
sinki, scrupulously respecting the rights of the participants
throughout the study, from beginning to end.

Statistical Analysis

Firstly, the principal descriptive statistics of the sample
(sociodemographic, use, criminological) were calculated, as
well as the Pearson correlations between the scales (persona-
lity and disorder) applied in this study. In order to identify
profiles that address the personality and disorder variables,
a cluster analysis with a two-step algorithm was used, which
performs pre-grouping (pre-clustering) and then a later
hierarchical grouping. The mean distance considered was
the Euclidian and, to determine the optimal number of clus-
ters, the Schwarz Bayesian Criterion (SBC) was taken into
account. For the characterisation of the resulting clusters
and, in order to analyze their relationship with use and cri-
minological variables, contingency tables with the Chi-squa-
re as the test statistic, and multivariate analysis of variance
(MANOVA), incorporating the Bonferroni correction in
order to minimize type I errors, were all used. For each of
the analyses carried out in this study, those participants who
provided valid data in all of the variables considered in the
analysis were included. The analyses were carried out by
means of the IBM SPSS 20 software package.

Results

Preliminary analysis: descriptives and correlations
between variables

First of all, and with regard to the descriptive data of the
sample (see Table 1), men made up 76.1% of the sample
and women 23.3%, with a mean age of 32.1 years. The majo-
rity (55.7%) lived at home with their family of origin, were
single (74.4) and did not have children (71%). In terms of
income in the six months prior to the start of treatment,
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around half of the sample were working while the other half
received help from their family or were on benefits, or sub-
sisted by means of marginal activities.

Regarding the characteristics of consumption, the mean
onset age of the main drug for which patients sought treat-
ment was 19.4 years. At the start of treatment, the majori-
ty (60.2%) were using the drug on a daily basis. The main
combination drug, found in 44.3% of cases, was alcohol,
followed by cocaine (among heroin addicts) and cannabis,
at 22.2% each. Other substances were also habitually consu-
med. Among these, tobacco, used by almost the whole sam-
ple (94.3%), alcohol (77.8%) and cannabis (62.5%) stand
out. It is worth noting that there were 0.8 visits to the emer-
gency room (E.R.) due to consumption, although 62.5% of
the sample have not had any. For 59.7% this was not the first
course of treatment for a problem of substance abuse, and
48.3% have had previous psychiatric treatment.

In terms of the criminological variables under study,
34.7% of the participants have had legal problems, the mean
age of their first arrest was 23.3 years, they were arrested 3.1
times on average, spent 3.7 months in jail and complied with
1.1 legal orders.

Secondly, in order to determine the relationship between
the personality measures and the disorders under investi-
gation, a Pearson correlation analysis was carried out (see
Table 2).

An examination of how the personality variables are con-
nected yields significant correlations for all of them. The
disorders also present significant associations, with the hi-
ghest correlations being those between impulsive PD with
dissocial PD and ADHD, and between dependent PD with
anxiety and borderline PD.

With regard to the correlations between personality di-
mensions and disorders, the highest correlations for impul-
siveness were found in ADHD and impulsive PD. Sensation
seeking is most strongly correlated with impulsive PD, whi-
le self-control correlates most strongly with impulsive TD,
ADHD and dissocial PD.

Patient profiles linked to personality dimensions

In the search for homogeneous profiles of substance abu-
se, the personality/psychopathological variables mentioned
in the introduction, and which in previous research had
been consistently linked to the severity of drug use, i.e. im-
pulsiveness, sensation seeking, self-control, ADHD and PD,
were introduced into the cluster analyses. As a result, two
well-differentiated clusters emerged, with a BIC of 1623.18
(BIC for three clusters = 1645.00; BIC for four clusters =
1719.10). Since previous research has also tended to identify
two subtypes, the two-cluster solution was also preferred for
this study, by virtue of both empirical (BIC) and conceptual
criteria. Figure 1 shows the composition of the two clusters:
a first cluster of 77 participants (43.8%) and a second with
99 participants (56.1%).

Table 1. Sociodemographic, use and criminological profile of the
sample.

% (N) M (DT)

Sociodemographic variables

Sex

Male 76.7% (135)

Female 23.3% (41)

Age 32.16 (7.1)
Cohabitation

Single 10.8% (19)

Partner 10.8% (19)

Single with children 1.7% (3)

Partner with children 17% (30)

Parents 55.7% (98)

Friends 1.1% (2)

Other 2.8% (5)

Marital status

Single 74.4% (131)

Married 10.2% (18)

Widowed 1.1% (2)
Divorced/separated 14.2% (25)

No children 71% (125)

Source of income

Employed 50% (88)

Supported by family 23.8% (42)

Social benefits 17% (30)

Marginal activities 7.4% (13)

Consumption characteristics

Onset age 19.43 (4.69)
Frequency

Every day 60.2% (106)

4-6 per week 14.8% (26)

2-3 per week 19.3% (34)

1 per week 2.8% (5)

Less than 1 2.8% (5)

Main combination drug

Cocaine 22.2% (39)

Alcohol 44.3% (78)

Cannabis 22.2% (39)

Benzodiazepine 2.8% (5)

Tobacco 5.7% (10)

Other habitually used drugs

Heroin 18.2(16)

Cocaine 35.8% (63)

Alcohol 77.8% (137)

Cannabis 62.5% (110)

Benzodiazepine 28.4% (50)

Synthetic drugs 14.8% (26)

Tobacco 94.3% (166)

No. E.R. .82 (1.65)
Previous treatment 59.7% (105)

Psychiatric treatment 48.3% (85)

Criminological variables 34.7% (61)

Age of first arrest 23.33(7.02)
No. arrests 3.10 (5.25)
No. months in prison 3.70 (10.40)
Criminal proceedings 1.15 (1.86)
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Table 2. Correlations between disorders and personality variables.

Impulsiveness Sensation  Self- ADHD Paranoid Schizoid Dissocial Impulsive Borderline Histrionic Anankastic Anxious Dependent
P seeking  control PD PD PD PD PD PD PD PD PD
Impulsiveness 366***F  58I¥FF G47¥R* Q59*¥*x Q3% *  319F** 417%** 334%** 343%** -.222%* 244%* 312%**
Sensation seeking 512%F*x 29Q***  371%** .045 49%FK [3]Hr* .236** 315%** -.007 .089 077
Self-control L58FFE 349%FK 199%F  436%F*F 610*+* 325%** 272%** .013 276%F*F  319%k*
ADHD .283%** 146 L339%** 462%** 304%** .140 -.069 L283%**  321%*x
Paranoid PD .100 .338*** | [383*** 270%** 27 4%** 2647 269%** 177*
Schizoid PD 2497 2343 268*** .069 .186* 308***  341%**
Dissocial PD L94FF* \222%* .195* .057 141 127
Impulsive PD 323%** 274%** .155* L298**F* 27 2%**
Borderline PD L293%** .098 336%**F  409%**
Histrionic PD .037 .106 L225%*
Anankastic PD L215%* .175*
Anxious PD L4717
Dependent PD
Note: In accordance with the coding instructions for the Grasmick et al. (1993) scale, a low score on this scale indicates low self-control.
Note: * p <.05, ** p<.01, *** p<.001
Conglomerate Model summary
Algorithm Two phase

Smallest
conglomerate size

Largest conglomerate
size

Size ratio: largest
to smallest
conglomerate

Figure 1. Size of the conglomerates identified in the cluster analysis.

Entry characteristics

Groupings

Quality of conglomerates

Poor  Sufficient Good

Silhouette coefficient of cohesion and separation

Figure 2. Summary of the model and quality indicator of the solution
identified in the cluster analysis.

Importance of the variable

Total self-control
Impulsive PD

Barratt impulsiveness
ADHD

Dissocial PD

Borderline PD
Dependent PD

Total sensation seeking
Paranoid PD

Histrionic PD

Figure 3. Importance of the variables in differentiating the two clusters.
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Figures 2 and 3 present the quality of conglomerates
test and the variables with the greatest weight in the cluster
grouping, respectively.

The variables which contributed most strongly to group
definition were: self-control, impulsive PD, impulsiveness,
ADHD and dissocial PD, as shown in Figure 3.

Differences in the profiles regarding personality
variables and disorders

With the aim of establishing a more accurate characteri-
sation of the clusters on the basis of the variables introduced
for their definition, the groups were compared by personali-
ty variables and disorders. This will make it possible to detail
which personality profiles emerge for each of the groups.
Given the multiple comparisons between the variables rela-
ted to one another, a MANOVA was used, with results pre-
sented in Table 3.

As can be seen in the table, cluster 2 participants score
significantly higher in all the variables (p < .003, using the
Bonferroni adjustment to control for type I error), except
for anankastic PD. Those individuals found in cluster 2
appear to have a more severe profile in terms of low self-con-
trol, high impulsiveness, high sensation seeking and greater
scores for ADHD and for the majority of PDs.

Links between profiles and substance-user groups

In addition, a contingency tables analysis (see Table 4)
was carried out in order to reveal how the three user groups
(heroin, cocaine and coca-heroin addicts) are distributed
across the two clusters.

As can be seen in the table, the chi-square was statisti-
cally significant, indicating an unequal distribution of the
subjects across the groups. In particular, it can be noted
that that a high proportion of the coca-heroin addicts are
concentrated in the more severe personality cluster (cluster
2). This cluster contains 75% of the coca-heroin addicts, as
opposed to 25% in cluster 1. Cluster 2 also has 41.7% of the
cocaine addicts and 39.8% of the heroin addicts.

Both groups were also compared by sex and age. While no
differences were found in terms of sex, with a chi-square (1) =
2.13, p = .155, there were differences in age, F(1.174) =12.44,
p <.001, with older subjects in cluster 1 (M = 33.78, SD = 7.06)
compared to those in cluster 2 (M = 30.09, SD = 6.63).

Profiles in relation to indicators of substance use
severity and criminality

Finally, we examined how the clusters were linked to se-
verity of substance use and the criminological indicators as-
sessed in this study. Given the differences in age across the

Table 3. Results of the multivariable analysis of variance for the comparison of the two clusters regarding personality variables and

disorders.
Group 1 Group 2
M SD M SD A F(gD Sig. n?
.35 22.61 (13,161) <.001 .65
Impulsiveness 54.34 12.58 73.22 13.52 81.21 (1,173) <.001 31
Sensation seeking 20.63 5.31 25.77 5.45 31.53(1,173) <.001 .15
Self-control 10.65 3.78 16.88 3.60 112.91 (1,173) <.001 .39
ADHD 10.05 3.06 14.72 3.50 75.71 (1,173) <.001 .30
Paranoid PD 3.31 1.35 4.36 1.25 22.60 (1.173) <.001 11
Schizoid PD 2.85 1.67 4.00 1.77 20.10 (1,173) <.001 .10
Dissocial PD 1.57 1.19 3.23 1.26 69.19 (1,173) <.001 .28
Impulsive PD 1.83 1.26 3.53 0.94 79.14 (1,173) <.001 31
Borderline PD 2.32 1.20 3.46 1.03 39.06 (1,173) <.001 .18
Histrionic PD 2.07 1.29 3.07 1.25 20.97 (1,173) <.001 .18
Anankastic PD 2.98 1.65 3.10 1.58 .82 (1,173) 351 .01
Anxious PD 3.33 1.40 4.28 1.21 18.94 (1,173) <.001 .09
Dependent PD 2.14 1.34 3.41 1.30 38.01 (1,173) <.001 .18
Table 4. Results of the chi-square between the two clusters and the three user groups.
Cocaine Heroin Coca-heroin Total Chi? Sign.
Group 1 58.3% (42) 60.2% (50) 25.0% (4) 56.1% (96) 7.00 .05
Group 2 41.7% (30) 39.8% (33) 75.0% (12) 43.9% (75)
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Table 5. Results of the multivariable analysis of variance for the comparison of the two clusters regarding severity of use and

criminological indicators.

Group 1 Group 2

M SD M SD A F (gl Sig. n2
Severity of use indicators 42 4.78 (1,167) <.001 .19
Onset age 20.55 5.16 17.99 3.55 7.41(1,173) <.05 .10
Frequency of use 1.68 1.03 1.81 1.06 .05 (1,173) .82 .00
No. E.R. .59 1.16 1.10 2.10 6.23(1,173) <.001 .10
Previous treatments .59 .49 .61 49 3.30 (1,173) .05 .03
Criminological indicators .38 4.49 (4,56) .01 .16
No. arrests .65 1.30 1.67 4.93 3.21(1,59) <.05 .07
Age of first arrest 24.73 7.40 21.97 6.45 2.42(1,59) .12 .03
Months of prison 1.62 7.97 .92 3.35 1.16 (1,59) .28 .02
Criminal proceedings .51 .97 1.13 2.44 5.23 (1,59) .01 .10

groups and that this could be a spurious variable affecting
the results of the comparisons, the age variable was contro-
lled for in the MANOVAs. The results are shown in Table 5.

As can be seen in the table, onset age is significantly lower
in cluster 2, although the significance becomes marginal
when the Bonferroni correction is applied (p < .012). On
applying the correction, however, the difference in terms
of emergencies, greater in cluster 2, remains significant. A
tendency towards more previous treatment in cluster 2 can
be observed (p = .05), but this is not significant once the
Bonferroni correction is applied.

With regard to criminological indicators, the number
of criminal prosecutions in which participants have been
involved is higher in cluster 2, and the difference remains
significant on application of the Bonferroni correction (p <
.012); the number of arrests also tends to be higher in clus-
ter 2, although significance is marginal.

Discussion

The present study aims to investigate the heterogeneity
of the substance dependent population by examining whe-
ther differentiated personal profiles can be identified. The
results of cluster analysis revealed interesting data regar-
ding the typology of substance dependence, delimiting two
groups differentiated in particular in terms of self-control,
impulsive PD, total impulsiveness, ADHD and dissocial PD.
The second group contains those who score significantly hi-
gher in practically all variables and is characterised by a per-
sonal profile which suggests greater disinhibition, and thus a
greater risk of severity, demonstrates lower self-control, high
levels of impulsiveness and sensation seeking, higher scores
in the disorders, of both personality and ADHD. This cluster
also includes those patients with indicators of severity and
criminality which in general, based on the MANOVA, are

more extreme, particularly in connection with emergencies
for substance abuse and more criminal prosecutions, which
corroborates the psychosocial difficulties suggested by their
personality profile.

These results are comparable to the alcohol addiction
subtypes found by Cloninger (1987): type I with low scores
in novelty seeking, type II with high scores in novelty see-
king, early onset of problems with alcohol and consumption
continued for longer, among other characteristics; or those
referred to by Babor et al. (1992) as type A and B. Profile I
or A would be less serious, with later onset, less heritabili-
ty and fewer risk factors in infancy, and lower dependence.
Type II or B, on the other hand is characterised by great-
er severity, dependence, heritability, novelty and sensation
seeking, impulsive and antisocial behaviour. Ball (1995) dis-
covered similar results in an analysis of cocaine users, with
those in group B presenting more comorbid risk factors,
greater cocaine and alcohol abuse severity, more associated
psychosocial problems, antisocial PDs, psychiatric problems,
criminality and drug and psychiatric treatments, as well as
higher scores for sensation seeking. Our differentiated pro-
files thus correspond with those previous studies mentioned,
with type II or B being more severe than I or A. Similarly, a
certain parallelism can be found with those typologies la-
belled functional and chronic by Munoz et al. (2006), the
latter being the more severe, reflecting longer years of use
and psychosocial problems associated with drugs. The dif-
ferences we find in our study could also correspond to the
types identified by Echeburta, Bravo de Medina and Aizpiri
(2008) in a study of alcoholics. They found that apart from
greater impulsiveness and sensation seeking, those in type
IT also had a greater number of personality disorders (in
particular obsessive, narcissistic, paranoid and antisocial dis-
orders), more dramatic/erratic disorders (antisocial, bor-
derline, histrionic and narcissistic PDs); furthermore, the
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appearance in type Il alcoholics of a profile with greater psy-
chopathological symptomatology (impulsiveness and hos-
tility) suggest that multicomponent treatment programmes
would be beneficial. Our results are also congruent with the
finding of Grana et al. (2006) in the sense that higher scores
in dissocial personality disorder are characteristic of chronic
substance abusers.

The clusters found are thus similar to those in preced-
ing studies, both for alcoholism and illegal substances, of
a type 2 with a more severe profile, mainly corresponding
to coca-heroin addicts, as revealed in previous research
(Carou et al.,, 2013) with a profile of greater severity, mar-
ginalization, and also legal problems, an earlier onset age,
greater impulsiveness and boredom susceptibility. These re-
sults also endorse the definition of coca-heroin addicts as
a special category of cocaine users with its own profile and
which should be considered separately within the field of
substance dependence. Indeed, other studies have observed
that among drug users, those who are dependent on more
than one substance are more impulsive that those addicted
to only one (McCown, 1988; O Boyle & Barratt, 1993). Far-
rington (1992), for example, has pointed out the existence
of a general antisocial predisposition made up of a series of
risk factors among which impulsiveness, hyperactivity, sensa-
tion seeking, risk taking and the inability to defer gratifica-
tion stand out.

Furthermore, our research confirms the results of other
studies which have associated high sensation seeking and
impulsiveness with addiction (Ball, 2004; Hittner & Swic-
kert, 2006), and also the severity of the addiction (Dom,
De Wilde, Hulstijn, Van Den Brink, & Sabbe, 2006; Hor-
vath, Milich, Lynam, Leukefeld, & Clayton, 2004). There
seems to be an association between disorders which have
impulsiveness in common, in particular disorders of impul-
se control, personality, those related to substance use, and
ADHD, giving rise to comorbidity and what is beginning to
be termed tri-morbidity (Tiffon, 2008). The appearance of
PDs (in particular dissocial, impulsive, and borderline per-
sonality disorders), as well as ADHD are linked in the lite-
rature to the presence of addiction, and serving to indicate
the severity of substance use (Ball, 1995), both in terms of
earlier onset age and the presence of more emergencies or
treatment failures (Verheul et al., 1995, Biederman, Wilens,
Mick, Faraone, & Spencer, 1998). This is also borne out in
our study.

The present study has some limitations which should be
taken into account. For example, the sample analysed has
not been compared with a control group from the general
population, nor was it possible to expand data gathering to
different centres, which would have allowed us to include
other groups of substance users; secondly, the evaluation of
personality and disorder variables was carried out entirely
on the basis of questionnaires and consequently subject to
biases such as social desirability, as described in the literatu-

re; thirdly, other important substances which cause people
to seek treatment were excluded, such as cannabis and alco-
hol, and results are therefore not generalisable to substance
dependence in general but need to be contextualised with
regard to the substances under study and among individuals
who have sought help for them; finally, the cross-sectional
nature of this study does not permit assumptions to be
made as to the potential influence of personality charac-
teristics and disorders on how patients adjust and respond
to treatment. Nevertheless, it has been possible to establish
the existence of specific profiles among different types of
substance users associated with personality variables. The
study has also allowed us to confirm the importance of PDs
and ADHD in the delineation of a subtype with more severe
characteristics of use. The disorders linked to impulsiveness
and disinhibition appear to play a crucial role in the psy-
chological characterisation of the most severe addiction pa-
tterns, and this should be borne in mind when assessing the
treatment needs of substance dependent users
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Abstract

Resumen

Demand for treatment for problems related to the use of video
games have increased significantly in adolescents. Most cases have a
comorbid mental disorder that jeopardises both pathologies. The aim
of this study is to describe profiles of adolescents with Internet Gaming
Disorder (IGD) according to comorbidity and analyze treatment
response at 3 and 6 months. A sample of 86 patients which consulted in
the Addictive Behavior Unit of a hospital was assessed with diagnostic
criteria for IGD, the interview K-SADS-PL for mental disorders and
the Clinical Global Impression (CGI) to treatment progress. Of
the initial sample, 68,6% (n = 59) met diagnostic criteria for IGD.
Of these, the 45,76% matched an internalizing profile, presenting
comorbidity with Mood Disorders (44,4%), Anxiety Disorders
(44,4%) and Personality Disorders (11,1%). The externalizing
profile would comprise 52,54% of the sample presenting Disruptive
Behavior Disorder (48,4%=, ADHD (29%) and Disruptive Behavior
Disorders not otherwise specified (22,6%). Unlike externalizing, the
internalizing patients had a family history of psychiatric problems
(63%), difficulties in social relationships (77,8%) and seemed to use
video games preferably to escape discomfort (66,7%). After 3 months
the externalizing profile showed improvements. Comorbid disorders
allow the discrimination of two IGD profiles in adolescents and these
could influence treatment response. Therefore, it is important to
assess comorbidities to design a more accurate intervention focused
on the specificities of each profile.

Keywords: Adolescents; Video games; IGD; Comorbid disorders;
Treatment.

Las demandas de tratamiento de adolescentes con problemas
relacionados con el uso de videojuegos han incrementado
significativamente. La mayoria de casos presentan un trastorno
mental comérbido que compromete ambas patologias. El objetivo
del presente estudio es describir los perfiles de adolescentes con
Trastorno por Juego en Internet (IGD) segin la comorbilidad y
analizar la respuesta al tratamiento a los 3 y 6 meses. Se ha valorado
una muestra de 86 pacientes que han consultado en la Unidad de
Conductas Adictivas de un hospitalmediante los criterios del IGD, la
entrevista semiestructurada K-SADS-PL para los trastornos mentales y
la Impresién Clinica Global (ICG) para la evolucion del tratamiento.
Del total de pacientes, un 68,6% (n = 59) cumplian criterios para el
IGD. De estos, el 45,76% corresponderian a un perfil internalizante,
presentando comorbilidades con Trastornos Afectivos (44,4%),
Trastornos de Ansiedad (44,4%) y Trastornos de Personalidad
(11,1%). El perfil externalizante englobaria al 52,54% de la muestra,
presentando Trastorno del Comportamiento Perturbador (48,4%),
TDAH (29%) y Trastorno del Comportamiento Perturbador no
especificado (22,6%). A diferencia de los externalizantes, los pacientes
internalizantes tienen mas antecedentes psiquiatricos familiares
(63%), dificultades con las relaciones sociales (77,8%) y parecen
utilizar los videojuegos preferentemente para escapar del malestar
(66,7%). A los 3 meses el perfil externalizante muestra mejorias. Se
pueden discriminar dos perfiles de adolescentes con IGD en funcién
de los trastornos comorbidos y esto puede influir en la respuesta al
tratamiento. Por ello, resulta clave valorar las comorbilidades para
realizar un planteamiento mas eficaz del abordaje psicoterapéutico
enfocado a las especificidades de cada perfil.

Palabras clave: Adolescentes; Videojuegos; IGD; Trastornos comérbidos;

Tratamiento.
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nternet has become an essential tool in daily life, es-

pecially among the younger population (Buil, Solé &

Garcia, 2015; Ko, Yen, Chen, Chen & Yen, 2012; Yau

& Potenza, 2014), where it is used to access a great
range of content via multiple devices, principally for so-
cial relationships, entertainment, and learning (Cho et al.,
2014; Marco & Chodliz, 2014). At the same time, it has been
noted that inappropriate or excessive use of Internet im-
pacts negatively on everyday life, family and interpersonal
relationships, and emotional stability, which has given rise
to a growing number of studies on Internet addiction (Gri-
ffiths & Meredith, 2009; Ko et al., 2012; Kuss, Van Rooij,
Shorter, Griffiths & Van de Mheen, 2013; Vallejos & Capa,
2010; Yau & Potenza, 2014). These studies have revealed
that the rates of Internet addiction among adolescents
range from 1.7% to 10% (Kuss, et al., 2013; Matali-Costa,
Serrano-Troncoso, Pardo, Villar & San, 2014; Petry et al.,
2014; Yau & Potenza, 2014). A review carried out by Fer-
guson et al. came to the conclusion that at around 3.1%
the estimates of very problematic use appeared to be lower
than those described in some studies (Ferguson, Coul-
son & Barnett, 2011; Van Rooij, Kuss, Griffiths, Shorter,
Schoenmakers & Van de Mheen, 2014), with other authors
reporting between 2% and 5% (Kuss et al., 2013; Rehbein,
Kliem, Baier, M68le & Petry, 2015). There is greater con-
sensus regarding age, with the adolescent population pre-
senting the most problematic Internet use and/or abuse
(Carbonell, 2014; Buil, Solé & Garcia, 2015; Ferguson et
al., 2011; Kuss et al., 2013). Gender differences can be
observed in terms of video game use, with men having a
greater propensity to play than women (Ferndndez-Villa et
al., 2015; Kiraly, Nagygyorgy, Griffiths & Demetrovics, 2014;
Kuss et al., 2013; Lemos, De Abreu & Sougey, 2014).

In its latest edition (DSM-5), the Diagnostic and Statis-
tical Manual of Mental Disorders states that while Internet
addiction is not sufficiently severe to warrant the label di-
sorder, Internet gaming disorder (IGD) does exist, althou-
gh it requires further research (American Psychiatric As-
sociation, 2013; Carbonell, 2014; Petry & O’Brien, 2013).
A variety of subsequent studies (Lopez-Fernandez, Honru-
bia-Serrano, Baguley & Griffiths, 2014) has provided suffi-
cient evidence that disproportionate use of video games
is a potentially problematic activity. With regard to game
type, the massively multiplayer online role-playing games
(MMORGRP) are those with the greatest repercussions and
would appear to have a greater addictive capacity, given
that they offer an activity lacking a previously established
outcome and with numerous possibilities for action where
players create their own avatars and advance by forming
clans with other players. On completion of each mission,
players receive a reward in the form of an ability or some
information which puts them in a new position for conti-
nuing the game (Carbonell, 2014). These factors make it
difficult to give up playing and to control one’s time when

taking part in a game (Griffiths & Meredith, 2009; Marco
& Choliz, 2014).

Patients with IGD have high comorbidity rates with
other mental disorders (Yen, Ko, Yen, Wu & Yang, 2007),
the most frequent of which are mood disorders, genera-
lized anxiety disorder, panic disorder, social fear, obsessi-
ve-compulsive disorder, substance use disorder, attention
deficit and hyperactivity disorder, behavioural disorders,
personality disorders and psychotic disorders (Echeburia
& Corral Gargallo, 2010; Ko et al., 2012; Marco & Chdliz,
2014; Van Rooij et al., 2014; Yau & Potenza, 2014; Yen et al.,
2007). The controversy or difficulty in differential diagno-
sis lies in the question whether the maladaptive use of vi-
deo games is a disorder in itself or whether, given the high
frequency of comorbidity (Echeburtia & Corral Gargallo,
2010; Yen et al., 2007), and as is the case with other addic-
tions (Kiraly et al., 2014; Matali-Costa et al., 2014), it is a
symptom of another mental disorder. A good assessment is
essential in order to understand how the maladaptive pat-
tern managed to establish itself and to determine the most
suitable treatment for the patient (Yen et al., 2007).

In recent years, the demand for treatment for problems
involving the use of video games among minors has grown,
(Matali-Costa et al., 2014). However, there is not a great
deal of evidence about the best type of approach for IDG
(Griffiths & Meredith, 2009; Marco & Chodliz, 2014). Ac-
cording to the literature, cognitive behavioural therapy is
most effective in identifying the problems relating to video
games, and modifying or substituting such behaviour with
more adaptive patterns (Echeburtia & Corral Gargallo,
2010; Petry et al., 2014; Young, 2007). Some of the treat-
ments which have been proposed for Internet addiction
could be of great use in the treatment of IGD currently.
There is a consensus in all studies in that the main aim
of IDG treatment is to achieve the controlled and adapti-
ve use of video games (Arias Rodriguez, Gallego Paneda,
Rodriguez Nistal, & Del Pozo Lépez, 2012; Echeburia &
Corral Gargallo, 2010; King & Delfabbro, 2014; Yau & Po-
tenza, 2014).

The literature shows that there are different Internet
use profiles and therefore the response to treatment may
be conditioned (Matali-Costa et al., 2014). The present
study suggests that, taking into account the different co-
morbidities found in IGD, profiles could be created in
which the response to treatment is different. To test this
proposition, a study was designed with two main objecti-
ves. First, profiles were established in a clinical sample of
adolescent patients diagnosed with IGD according to the
type of internalising and externalising comorbid disorders,
and describing the clinical characteristics and the pattern
of video games use in both profiles. Subsequently, the res-
ponse to treatment was analysed by profile at three and six
months, with an assessment of both the type and intensity
of treatment applied.
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Method

This study employed a transversal design.

Sample

The initial sample consisted of a total of 86 outpatients
referred to the addictive behaviour unit of the department
for child and adolescent psychiatry and psychology from
2009 to 2015 with problems relating to the use of Internet
or video games.

Inclusion criteria were being under 18 years of age at
the time of the first visit, presenting a maladaptive use of
Internet or video games and meeting the DSM-5 criteria
for IGD, applied retrospectively. A total of 27 patients were
excluded for not meeting the above criteria, leaving a final
sample of 59 adolescents.

Ethical aspects

The approval of the hospital ethics committee was ob-
tained for the present research, taking into consideration
internal ethics regulations as well as those of the World
Medical Association and the 1995 Helsinki Declaration
and its subsequent amendments. All participants gave
their verbal consent after being informed about the study
and its aims.

Procedure

This research was carried out entirely in the addictive
behaviour unit attached to the department for child and
adolescent psychiatry and psychology. The hospital’s clini-
cal records provided the data to be included in the study:
sociodemographic and clinical data, data relating to the
pattern of game playing, the treatment received and its
progress at three and six months.

A clinical interview was carried out in the first assessment
session with the young patients. The information was used
to evaluate their potential problems related to Internet or
video games, the presence of IGD (according to DSM-5),
and whether an associated mental disorder was present.
The following variables were recorded for all patients who

met the inclusion criteria:

- Sociodemographic data: gender, age and current school
year.

- Clinical variables: criteria proposed in DSM-5 were
used in the diagnosis for IGD, and when checking for
the existence of comorbid mental disorders the semi
structured Kiddie-sads-present & Lifetimeinterview (Kau-
fman el al., 1997; Ulloa et al., 2006) was used. This is
based on DSM-IV-TR criteria and was created to inves-
tigate psychopathologies in children and adolescents
aged between 6 and 17. Reliability coefficients of the
Spanish version of the scale range from .76 for the
depression disorder to values close to 1 for antisocial
disorder. In addition, they were asked about whether

they had received previous treatment or more than
one diagnosis, and whether there was any family his-
tory of psychiatric issues.

- Psychosocial variables: patients were asked about whe-
ther they were experiencing problems with their pri-
mary support group (family) or group of friends, whe-
ther they had experienced bullying at school or the
loss of contact (prior to the current problem) with the
group of friends due to a change of school or address,
changes in academic performance and the consump-
tion of drugs.

- Variables related to the pattern of game playing: we recor-
ded when games were played, preferences for gaming
in the afternoons or evenings, the type of applications
used (online games, MMORPG and/or chats), the
main reason for using video games and how patients
felt when they were taken away (bored or helpless).

- Treatment and progress: information regarding treat-
ment intensity (outpatient visits, full or partial hospita-
lization) and type (psychotherapeutic, pharmacologi-
cal or combined) was registered. Progress was assessed
at three and six months using the Global Clinical Im-
pression scale (CGI-I). This scale has a scoring range
of 0-7, with 1-3 representing an improvement in the
patient’s condition, 4 equivalent to no change and 5-7
indicating that symptoms have worsened.

All participants in the study received personalised treat-
ment with a psychotherapeutic approach which followed
the behavioural addiction model proposed by Echeburta
(Echeburiia & Corral Gargallo, 2010). Pharmacological
treatment was applied where necessary.

In creating the profiles we followed the criteria used in
the Matali-Costa study (Matali-Costa et al., 2014), in which
the sample was divided into two groups differentiated ac-
cording to the Achenbach classification of mental disor-
ders: internalizing and externalizing (Achenbach & Edel-
brock, 1984; Matali-Costa et al., 2014). Thus, profiles were
created according to the adolescents’ comorbidity diag-
nosis. Members of the group with an externalizing profile
suffered from an imbalance in their control of aggression,
impulsivity, negativity or hyperactivity, and displayed dis-
ruptive behaviour disorders, ADHD and non-specific dis-
ruptive behaviour disorder. The problems or difficulties of
the internalizing group, on the other hand, materialised
through inhibition, unease, avoidance or timidity. These
patients suffered from depressive, anxiety and personality
(Cluster C) disorders (Achenbach & Edelbrock, 1984).

Statistical analysis

Descriptive analyses were carried out using frequencies
and percentages for the categorical variables, and means
and standard deviations for quantitative variables. To me-
asure the differences between the proposed profiles we
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used chi-square, Fisher’s z and Student t tests as appropria-
te. SPSS 18.8 (IBM Corp.) was used to run the statistical
analyses. The level of statistical significance for all tests was
set at 5% probability or lower, with the exact SPSS figure
always indicated.

Results

Of the 86 patients attending the Addictive Behaviours
Unit with Internet or video game problems, 59 met the
DSM-5 criteria for IGD. The ages of these 59 cases ranged
between 12 and 17 (M = 14.83; SD = 1.45) and 96.6% were
male (n =57).

The 59 participants were grouped into the internalizing
or externalizing group depending on their comorbid di-

Table 1. Variables relating to clinical profile variables.

sorders. The internalizing profile was found in 45.76% of
the sample (n = 27) with a mean age of 15.19 (SD = 1.62),
while 52.54% of the sample made up the externalizing
profile (n = 31), with a mean age of 14.48 (SD = 1.23). In
the internalizing profile the main diagnoses were affective
disorders (44.4%; n = 12), anxiety disorders (44.4%; n =
12), and to a lesser degree, cluster C personality disorders
(11.1%; n = 3). The disorders found in the externalizing
group were disruptive behaviour disorder, (48.4%; n = 15),
ADHD (29%; n = 9) and adaptive disorder (22.6%; n = 7).
No statistically significant differences were observed in age
or gender across the two groups.

Tables 1 and 2 show a comparison between the parti-
cipants’ profiles, both for the clinical variables and those
relating to the patterns of video game use.

Internalizing (n=27)

Externalizing (n=31)

% n % n p
Diagnosis
Affective Disorder 44.4 12 0 0
Disruptive Behavior Disorder 0 0 48.4 15
ADHD 0 0 29 9
p<.001
Anxiety Disorder 44.4 12 0 0
Personality Disorder 11.1 3 0 0
Non-specific Disruptive Behavior Disorder 0 0 22.6 7
More than one diagnosis
Yes 81.5 22 19.4 6
p<.001
No 18.5 5 80.6 25
Previous treatments
Yes 85.2 23 48.4 15
p=.003
No 14.8 4 51.6 16
Family history of psychiatric problems
Yes 63 17 12.9 4
p<¢.001
No 37 10 83.9 26
Bullying / Previous loss of contact
Yes 77.8 21 45.2 14
p=.011
No 22.2 6 54.8 17
School level
Maintaining level 11.1 3 22.6 7
Repeating/Dropping levels 66.7 18 67.7 21 p>.05
Dropout 22.2 6 9.7 3
Family exclusion
Yes 59.3 16 80.6 25
p=.074
No 40.7 11 19.4 6
Drug use
Yes 11.1 3 12.9 4
p=.834
No 88.9 24 87.1 27
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Table 2. Variable relating to video game playing patterns.

Internalizing (n=27)

Externalizing (n=31)

% n % n p
Group of friends maintained
Yes 18.5 5 61.3 19
No 81.5 22 38.7 12 p=.001
Complaints when Internet not available
Boredom 25.9 7 61.3 19
Failure 59.3 16 16.1 5 p=.003
Both 14.8 4 22.6 7
Game playing period
Afternoons 25.9 7 71 22
afternoon / evenings 74.1 20 29 9 p<.001
Type of application
Online game 0 0 38.7 12
MMORPG 81.5 22 25.8 8
Chat and MMORPG 11.1 3 29 9
Chat 3.7 1 6.5 2
Offline games 3.7 1 0 0 p<.001
Main reason for playing games
Recreational 3.7 1 80.6 25
Escape 66.7 18 6.5 2
Both 29.6 8 6.5 2
Unknown 18.5 5 9.7 3 p<.001

Note: MMORPG = Massively Multiplayer Online Role-Playing Games.

In terms of the clinical variables, it was found that
among the internalizing adolescents 81.5% had been gi-
ven more than one different diagnosis, and in 85.2% of
cases had received earlier treatment. This was quite diffe-
rent to the findings in the externalizing group, at 19.4%
and 48.4% respectively. Similarly, while 63% of patients in
the internalizing group had a family history of psychiatric
treatment, this figure was only 12.9% in the externalizing
group. At a social level, 77.8% of internalizing participants
reported an earlier loss of contact with the group of friends
or to have suffered bullying at some point, as opposed to
45.2% of the externalizers. The academic performance, fa-
mily exclusion and substance use variables did not display
significant difference across the two groups.

With regard to the variables related to the use of video
games, 80.6% of the externalizing group stated that they
were mostly motivated to use them for leisure purposes.
The internalizing patients, on the other hand, claimed that
66.7% of the time they used them in order to hide them-
selves away or avoid discomfort. When faced with the game
being taken away from them or not being able to play it,
59.3% of the internalizing adolescents say they felt incapa-
ble of dealing with the situation, while externalizers in the
same situation said that they were bored 61.3% of the time.
Furthermore, it was observed that 74.1% of the internali-

zers had a preference for night-time game playing. In terms
of the most frequently used applications, the externalizing
group expressed a greater variety of preferences, using
online games (38.7%), MMORPG (25.8%), MMORPG
together with social networks (29%) and social networks
on their own (6.5%). In contrast, the internalizing group
had a clear propensity to play mainly MMORPG, doing so
in 81.5% of cases. Alongside MMORPG, 11.1% also used
social networks, while 3.7% used only social networks, and
3.7% played games offline. A majority of 81.5% of the in-
ternalizing adolescents did not maintain friendships.

With regard to the therapeutic approach, Table 2 shows
a comparison of the internalizing and externalizing pro-
files in relation to the intensity of treatment, i.e. whether
treatment was outpatient or required full or partial hospi-
talization. At the same time, the type of treatment emplo-
yed (psychotherapeutic, pharmacological or combined) is
compared as well as the assessment of progress at three and
six months.

An analysis of the variables measuring treatment inten-
sity yielded statistically significant differences in terms of
full hospitalization, which was necessary for 25.9% of (n
= 7) of the internalizing profile, as against 3.2% (n = 1)
of the externalizers. Such differences are not apparent in
outpatient treatment or partial hospitalization. Neither are
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statistically significant differences found across the groups
in terms of the treatment recommended.

With regard to the progress of the disorder under treat-
ment at three months, 63% of internalizing patients said
that their symptoms had not changed, while 14.8% claimed
a worsening and 18.5% were beginning to show improve-
ment. Among the externalizers, symptoms did not change
in 41.9% of cases, 3.1% got worse and 48.4% registered
an improvement. At six months, no statistically significant
differences were found across the two groups.

Discussion

This study compares the profile of adolescents diagno-
sed with IGD based on their comorbid mental disorder
(internalizing vs. externalizing), and highlights the impor-
tance of the type of comorbidity in their use of videogames
as well as clinical presentation and progress. The aim of
the present study is thus of particular relevance given the
scarcity of research in this area and the clinical and psycho-
therapeutic implications which may arise from a correct
evaluation of these adolescents.

Table 3. Variables relating to therapeutic approach.

Firstly, it is worth pointing out that all cases in our study
had comorbid disorders alongside IGD. Previous studies
have yielded similar results, where, while not in all cases,
comorbidity was present in a high number (Chin, Shin
& Kim, 2006; Ferguson et al., 2011). The most prevalent
comorbidities were depression, social anxiety, ADHD and
aggressive behaviours (Fernandez-Villa et al., 2015; Ko et
al,, 2012).

If we focus on the motivation for playing video games,
differences could be observed between the profiles depen-
ding on comorbidity group (internalizing vs. externali-
zing). The externalizers showed a tendency towards more
recreational play despite the attendant consequences in
terms of family and friendships (Ko etal., 2012), which can
be partially explained by the fact that the defiant nature
of these adolescents is one of the reasons why video game
related problems are perpetuated (Holtz & Appel, 2011).
The internalizers, on the other hand, used MMORPG, des-
cribed in the literature as potentially addictive (Carbonell,
2014), as a coping strategy to reduce discomfort caused
by their interpersonal problems (Carbonell,2014; Fernan-
dez-Villa et al., 2015; Ko et al., 2012; Matali-Costa et al.,

Internalizing (n=27)

Externalizing (n=31)

% n % n p
Outpatient
Yes 100 27 100 27
p>.05

No 0 0 0 0
Full hospitalization
Yes 25.9 7 3.2 1

p=.012
No 74.1 20 96.8 30
Partial hospitalization
Yes 14.8 4 3.2 1

p=.117
No 85.2 23 96.8 30
Treatment type
Psychotherapeutic 48.1 13 64.5 20
Pharmacological 0 0 0 0 p=.209
Combined 51.9 14 35.5 11
Progress at 3 months
Unchanged 63 17 41.9 13
Worse 14.8 4 3.2 1

p=.027
Better 18.5 5 48.4 15
Unknown 3.7 1 6.5 2
Progress at 6 months
Unchanged 29.6 8 22.6 7
Worse 11.1 3 6.5 2

p=.562
Better 44.4 12 58.1 18
Unknown 14.8 4 12.9 4
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2014), while at the same time clearly being a socialization
tool (Carbonell, 2014; Kiraly et al., 2014). Studying and un-
derstanding the motivation behind video game use is a key
aspect for the design of the therapeutic treatment (Mata-
li-Costa et al., 2014) given that the efficacy of the treatment
depends on the specific features of each case.

As mentioned previously, those with an internalizing
profile tended to use the game as a way of alleviating the
discomfort arising from their problems with peer relations-
hips, and frequently displayed high levels of loneliness
(Fernandez-Villa et al., 2015; Matali-Costa et al., 2014).
This led at times to physical confinement at home, which
in turn worsened socio-familial functioning (Teo, 2013).
This factor has been described the principal risk factor for
the development of IGD (Ferguson et al., 2011; Fernan-
dez-Villa et al., 2015; Marco & Choliz, 2014; Matali-Costa
etal., 2014).

Within both profiles, family issues were highly prevalent
and there were also problems in the academic sphere. The
literature indicates that family exclusion is a clear risk fac-
tor in developing problematic use of video games (Eche-
burua-Odriozola, 2012; Fernandez-Villa et al., 2015) and in
the deterioration of academic performance. This is one of
the main alarm signals warning families of the existence of
problems with video games (Echeburta & Corral Gargallo,
2010), with both areas becoming a focus for treatment.

In terms of the preferred time for games playing, pa-
tients with an internalizing profile tended to play at night.
As described in the literature, sleep-wake inversion has
been described as one of the warning signs of a problema-
tic pattern of use (Echeburta & Corral Gargallo, 2010; Fer-
nandez-Villa et al. 2015), and seriously interferes with the
daily activities of the young person (Griffiths & Meredith,
2009; Marco & Choéliz, 2014).

With regard to the proposed treatment approaches,
the results of this study support the theory that treatment
needs to be adapted to suit the profile in question. Patients
with an externalizing profile responded better to fewer vi-
sits and started showing changes after three months (Ma-
tali-Costa et al., 2014). The majority of cases received out-
patient care and treatment was chiefly psychotherapeutic,
aimed at changing the patterns of maladaptive games pla-
ying (Echeburta & Corral Gargallo, 2010; King & Delfab-
bro, 2014). This can be explained by the fact that patients
in this profile follow the model proposed for explaining
IGDs, where the problematic behaviour is seen as an im-
pulse control disorder (Young, 2007). Therefore, we found
that they responded well to limits being set with the help
of the family aimed at achieving partial abstinence in or-
der to aid relearning of video games use (Echeburtia & Co-
rral Gargallo, 2010; Grant, Potenza, Weinstein & Gorelick,
2010; King & Delfabbro, 2014). Conversely, patients with
an internalizing profile made slower, more sluggish pro-
gress, more frequently requiring a combined and compre-

hensive approach (King & Delfabbro, 2014) which prio-
ritizes a focus on the comorbidity, such as problems with
social relationships (King & Delfabbro, 2014; Matali-Costa
etal., 2014).

This study is not free from limitations. The first of these
concerns the small sample size which may limit the statisti-
cal power and the results obtained. Furthermore, the sam-
ple being a clinical one the results cannot be generalized
to the general population. On the other hand, IGD criteria
have only recently been established and the number of stu-
dies working with and validating the model empirically is
still small. Nevertheless, given the results obtained more
empirical research is needed to prove its relevance and ex-
plore different IGD profiles with the aim of developing a
more efficient and personalised psychotherapy approach.

The present study has proposed that different profiles
of adolescents diagnosed with IGD be established accor-
ding to the comorbid mental disorder (internalizing/ex-
ternalizing). The results of the study allow the following
conclusions to be drawn. Assessing the comorbid mental
disorder accompanying the diagnosis of IGD helps to un-
derstand the main reasons why the young person plays vi-
deo games and at times develops maladaptive patterns of
use. It can be seen that interpersonal relationship issues
or social skills deficits, as well as loneliness, are important
in driving adolescents to seclude themselves behind video
games. The games of preference in these cases are specifi-
cally MMORPG, used as a coping strategy for discomfort as
well as a tool for socialization for young people with inter-
nalizing comorbid diagnoses.

Thus, it is important to define the profile of the adoles-
cent with IGD because it helps us establish the intervention
plan and identify those people which are at risk in order to
contribute to prevention. It must be understood that res-
ponse to treatment can vary according to the profile of the
patient and that the approach therefore needs to be plan-
ned accordingly, bearing in mind that cases of IGD with
an internalizing profile are more complex and generally
require the cooperation of different professionals and care
resources for psychotherapeutic treatment. Problems with
the use of video games generally mask other issues at the
interpersonal, emotional and/or cognitive level which re-
quire more extensive approaches, focused on individual,
family and social aspects.
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annabinoid hyperemesis syndrome (CHS) is

a clinical condition described in 2004 (Allen,

de Moore, Heddle & Twartz, 2004) with which

healthcare professionals that treat cannabis
users (Contreras Narvaez et al., 2016; Pélissier, Claudet,
Gandia-Mailly, Benyamina & Franchitto, 2016) as well as
Hospital Emergency Room (ER) staff who treat its acute
effects (Aguilar-Salmerén et al., 2016) are becoming more
familiarised. However, its etiological mechanism is still un-
clear, and is most likely multifactorial (Allen et al., 2014;
Contreras Narvaez et al., 2016; Pélissier, Claudet, Gan-
dia-Mailly, Benyamina & Franchitto, 2016). In Spain, its
prevalence could reach 18% among chronic users (Bru-
guera, Lopez-Pelayo, Miquel & Balcells-Oliver6, 2016).
Nevertheless, it is quite probably even higher, given that
many healthcare professionals are still unaware of its exis-
tence. In North American states in which marihuana use is
legal, furthermore, visits of patients with CHS to ER have
doubled in merely one year after the legalisation of this
drug (Kim & Monte, 2016).

As is known, the only way for patients to alleviate their
symptoms (in addition to ending cannabis use) entails bath-
ing or showering compulsively with hot water, as their symp-
toms are unyielding to treatment with antiemetics (Contre-
ras Narvaez et al., 2016; Pélissier, Claudet, Gandia-Mailly,
Benyamina & Franchitto, 2016). Therefore, our contribu-
tion presents data on possible effective treatments to miti-
gate acute effects: the use of haloperidol and capsaicin.

There are 2 published cases that resolved vomiting, nau-
sea and abdominal pain through the administration of hal-
operidol, both intravenously and orally, in doses of between
2.5 and 5 mg (Hickey, Witsil & Mycyk, 2013; Jones & Aber-
nathy, 2016). The mechanism by which haloperidol reduces
the symptoms could be related to blockade of postsynaptic
dopamine receptors in the brain, ultimately reducing stim-
ulation of vomiting at the medullary level (Jones & Aber-
nathy, 2016).

On another hand, 9 cases presented the use of capsa-
icin-based creams, frequently applied as a topical analgesic
for articular pain, that reduced or eliminated the symp-
toms between 30-45 minutes after its application on the
torso, with neither local nor systemic side effects (Lapoint,
2014a; Lapoint, 2014b; Biary, Lapoint, Nelson, Hoffman &
Howland, 2014; Roman, Llorens & Burillo-Putze, in press).
Its mechanism of action could be related with the capsaicin
receptor, the Transient Receptor Potential Vanilloid 1 (TRPV1),
for its role in the transmission of pain (Carnevale & Rohacs,
2016). Recently, healthy volunteers have described improve-
ment of esophageal peristalsis after the administration of
capsaicin (Yi, etal., 2016). On an experimental level, TRPV1
may also be activated at temperatures above 42°C, wherefore
the patients’ use of very hot water could act this way.

Though clinical experience is still limited, these two
drugs seem to be efficient and, a priori, have a plausible
physiopathological base, to be explored through clinical
trials (Biary, Lapoint, Nelson, Hoffman & Howland, 2014).
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lectronic cigarettes (e-cigarettes) are non-com-
bustible electronic nicotine delivery systems
(ENDS) that mimic the experience of smoking
tobacco (Harrell, Simmons, Correa, Padhya, &
Brandon, 2014). They consist of three main elements: a
rechargeable battery, an atomizer, and a tank.

Since the e-cigarette entered the market in 2003, its
prominence and use has greatly increased worldwide
(Martinez-Sanchez et al., 2014). Recent data on e-cigarette
prevalence in both European and American samples indi-
cates that nearly 6.8% of adults are e-cigarette users to date
(McMillen, Gottlieb, Shaefer, Winickoff, & Klein, 2015).
Nevertheless, this growing popularity has raised several pu-
blic health issues regarding its safety and effectiveness as
an alternative for smoking cessation (Yu et al., 2016). Re-
search focused on e-cigarettes and smoking cessation has
provided mixed results. While several internet surveys and
uncontrolled designs suggest e-cigarettes may be effective
in promoting tobacco abstinence, others have not found
such results. To date, recommendations of the World Heal-
th Organization points out that the effectiveness of e-ciga-
rettes as a method for quitting is limited and requires more
research (World Health Organization, 2014).

A further concern involves abuse liability in current
e-cigarette users (Cobb, Hendricks, & Eissenberg, 2015).
Recent evidence has shown that nicotine levels as measu-
red through plasma and saliva are similar to those seen in

smokers, and even higher than observed levels in nicotine
replacement therapy users (Marsot & Simon, 2015). On
the other hand, low levels of selfreported nicotine de-
pendence when vaping and a greater number of minutes
between waking up and first use have been found among
vapers, thereby accounting for lower nicotine dependen-
ce levels among this former group when compared to to-
bacco cigarette smokers (Foulds et al., 2015). This study
aimed to explore nicotine dependence levels in a sample
of experienced e-cigarette users (n=39; males=77%) and
to compare them with current tobacco cigarette smokers
(n=42; males=57%). Among e-cigarette users 20.5% were
using second generation devices, while 79.5% were using
third generation ones. We conducted several face-to-face
interviews in order to assess sociodemographic and depen-
dence related characteristics in both e-cigarette users and
in smokers. Adapted versions of both the Fagerstrom test
for nicotine dependence (FIND; Heatherton, Kozlowski,
Frecker, & Fagerstrom, 1991) and the nicotine dependen-
ce syndrome scale (NDSS; Shiffman, Waters, & Hickcox,
2004) were used to analyze nicotine dependence in each of
the groups. Biochemical markers of carbon monoxide and
urinary cotinine analysis were also collected. Our findings
extend previous research on e-cigarette use and nicotine
addiction. Two main findings can be drawn from this work:
(1) e-cigarette users were dependent on e-liquids contai-
ning nicotine, (2) e-cigarette users were found to be less ni-
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Evaluating nicotine dependence levels in e-cigarette users

cotine dependent than current tobacco cigarette smokers
(see table 1).

Several mechanisms may explain these results. First, be-
cause nicotine dependence and abuse liability are influen-
ced by nicotine bioavailability, the oral route of e-liquid ad-
ministration might have strongly influenced rates of both
nicotine absorption and exposure, therefore accounting
for self-reported nicotine dependence levels among e-ciga-
rette users. Second, in addition to the nicotine itself, using
e-cigarettes has been shown to involve other psychosocial
components which could explain addictiveness among
e-cigarette users. For instance, the use of e-cigarettes ena-
bles the user to replace most of the sensorial-motor and
social components associated with smoking such as the
hand to mouth ritual or the visualization of exhaled vapor.
Third, due to the fact that the sample of e-cigarette users
were former smokers or current tobacco cigarette smokers,
it might be that when they first used e-cigarettes, they were
already nicotine dependent on tobacco cigarettes. Thus,
nicotine delivered by means of e-cigarette use might lead
to the maintenance of nicotine dependence.

This study is not exempt of limitations. First, we did
not employ validated versions of the dependence scales
we used. However, the validation test could not be perfor-
med because during the recruitment process we were not
able to obtain enough sample size of e-cigarette users. No-
newithstanding, data suggest that e-cigarette use in Spain
probably is not as prevalent as other European and U.S.
countries. Second, the fact that a 35.9% of e-cigarette users
were also smoking at the time of the interview preclude us
to yield firm conclusions on nicotine dependence levels.

Table 1. Dependence levels among e-cigarette users and smokers

Despite these limitations, these findings add substan-
tially to our understanding of e-cigarette abuse liability.
Although e-cigarette users were found to be nicotine de-
pendent, biochemical measures of carbon monoxide and
self-reported questionnaires found nicotine dependence
on e-cigarettes to be lower than was observed in tobacco ci-
garette smokers. Considerably more longitudinal research
is needed in order to better ascertain addictiveness levels
among e-cigarette users. Further research should therefore
focus on properly exploring the levels of nicotine depen-
dence in e-cigarette users as measured by adapted and vali-
dated questionnaires.
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Desde el ano 2012 sélo se admite la normativa APA.

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

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

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

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

Autoria. Es muy importante que iinicamente se consideren autores
aquellos que han hecho sustanciales contribuciones: 1) a la concep-
cion y diseno, adquisicién de datos, o el analisis e interpretacion de
datos; 2) a la redaccion del articulo o a su revision critica; y 3) que ha
dado su aprobacién de la version que se publicara. Los autores deben
asegurarse de que partes significativas del material aportado no ha
sido publicado con anterioridad. En caso de que puedan tener dudas
sobre el cumplimiento de esta norma, deberdn presentar copias de lo
publicado o de lo presentado para publicacion a otras revistas antes de
poder ser considerado el articulo para su revision. En caso de dudas
sobre alguno de los aspectos anteriores los autores deben consultar
el acuerdo de Farmington al que esta adherida la revista Adicciones
(Anexo 1), las normas de “Sponshorship, authorship, and accounta-
bility” del International Committee of Medical Journal Editors (www.
icmje.org/sponsor.htm) o las normas de publicacion de la American
Psychological Association, 6* edicion (2010) (www.apastyle.org). E1
editor de la revista puede dirigirse a los autores del articulo para que
especifiquen cual ha sido la contribucién de cada uno de ellos.

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

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

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

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

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

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

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

PRESENTACION DE LOS TRABAJOS

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

ESTRUCTURA DE LOS TRABAJOS ENVIADOS A LAREVISTA

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

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

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

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

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



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

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

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

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

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

Métodos. Se describird 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 asignacién 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 seran 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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similar en ambos grupos. Los perfiles de seguridad y tolerabilidad de Trevicta® y Xeplion® fueron comparables a lo largo de la fase doble-ciego de 48 semanas y consistentes
con lo observado en otros ensayos con palmitato de paliperidona

* Para mas informacion consultar la secciéon 4.4 y 4.8 de las Fichas Técnicas

1. Ficha Técnica Trevicta® 2. Gopal S et al. Practical guidance for dosing and switching from paliperidone palmitate 1 monthly to 3 monthly formulation in schizophrenia. Current
Medical Research and Opinion. 2015;31(11):2043-2054. DOI: 10.1185/03007995.2015.1085849. 3. Ravenstijn P et al. Pharmacokinetics, safety, and tolerability of paliperidone
palmitate 3-month formulation in patients with schizophrenia: A phase-1, single-dose, randomized, open-label study. J Clin Pharmacol. 2016 Mar;56(3):330-9. DOI: 101002/
jcph.597. Epub 2015 Oct 5. 4. Berwaerts J et al. Efficacy and safety of the 3-month formulation of paliperidone palmitate vs placebo for relapse prevention of schizophrenia: A
randomized clinical trial. JAMA Psychiatry. 2015. DOI: 10.1001/jamapsychiatry.2015.0241. 5. Savitz AJ et al. Efficay and safety of paliperidone palmitate 3-month formulation for patients
with schizophrenia: a randomized, multicenter, double-blind, noninferiority study. International Journal of Neuropsychopharmacology. 2016;1-14. DOI: 10.1093/ijnp/pywQ18.
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