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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 disen6é un estudio con metodologia mixta (cualitativa-
cuantitativa). Se seleccionaron un total de 216 participantes con
diagnosticos principales por consumo de sustancias (n = 52), espectro
esquizofrénico (n = 49) y trastornos de ansiedad (n = 115). Los datos
cualitativos se obtuvieron con la Entrevista de Evaluacion 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=149)
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; ", = 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 MAL

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]QP) 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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