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Abstract Pathological gambling involves multitudinous costs related to financial, legal,
and public health care aspects, as well as to specific psychological disorders. Despite the
overall evidence suggesting that comorbid disorders represent a risk factor for pathological
gambling, there is scant evidence on the appropriate treatments for gamblers with such
disorders. In this context, metacognitive therapy is an interesting approach because it
considers psychological disorders as a result of the activation of perseverative cognitive
processes and attentional strategies in response to inner events. Several studies report that
metacognition is associated with different psychological problems. This study investigated
the relationship among comorbid disorders, metacognition, and pathological gambling. 69
pathological gamblers at the first hospital admission and 58 controls drawn from general
population (matched for age, gender, education) completed a battery of self report
instruments: Symptom Checklist-90-R, Metacognition Questionnaire 30, South Oaks
Gambling Scale. Compared to controls, pathological gamblers showed higher level of
comorbid symptomatology and metacognition. Correlation analyses showed that: comorbid
symptomatology and metacognition were positively and significantly correlated with
pathological gambling; metacognition was positively and significantly associated with
comorbid symptomatology. Mediation analysis indicated that dysfunctional metacognitive
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strategies could have an indirect effect on pathological gambling mediated by concurrent
psychological disorders. These findings provide some implications for gambling treatment
programs: pathological gamblers should be screened for psychiatric disorders, and meta-
cognitive therapy could be considered a correct treatment of pathological gamblers.
Metacognitive therapy might lead to the reduction of the pathological gambling by the
diminishing of the concurrent psychological disorders.

Keywords Gambling - Comorbid disorders - Metacognition - Metacognitive therapy

Introduction

Pathological gambling (PG) is a progressive and chronic disorder, categorized by the
Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) as a disorder of impulse
control (APA 1994). Epidemiological studies estimate that the prevalence of PG is between
1.1 and 5.3 % among the adult population (Castrén et al. 2013; Lorains et al. 2011; Raylu
and Oei 2002), with Italian rates estimated at 2.3 % for youths and 2.2 % for adults
(Bastiani et al. 2013). The social and economic costs of PG are multitudinous, and PG may
be associated with a negative impact on the physical and mental health of gamblers and
their family members, with financial and legal problems (such as bankruptcy, loans,
criminal acts to gain money), as well as with interpersonal problems between gamblers and
their significant others (such as domestic violence, relationship breakdown, neglect of
family) (Raylu and Oei 2002).

It is broadly known that many psychological disorders are likely to co-occur with
gambling problems (Lorains et al. 2011). Recently, several studies have reported that the
prevalence rates of PG among general psychiatry patients also tend to be high 6.7-12 %
(Johansson et al. 2009; Raylu and Oei 2002); more specifically, gambling problems are
associated with high level of comorbid disorders including mood disorder, depression,
anxiety disorders, bipolar disorder, personality disorders, alcohol, substance and nicotine
use (Petry 2005).

Despite the overall evidence suggesting that comorbid disorders represent a relevant
risk factor for pathological gambling, and are associated with severe consequences
(Castrén et al. 2013; Johansson et al. 2009), there is scant evidence on the appropriate
treatments for gamblers with comorbid disorders. The metacognitive therapy (MCT)
developed by Wells (2009), for example, could be considered a fruitful approach which
looks at psychological disorders as a result of the activation of perseverative cognitive
processes and attentional strategies in response to inner events (emotions, memories,
thoughts and physiological states). These perseverative cognitive processes and attentional
strategies are considered as a component of a cognitive attentional syndrome (Wells 2000).
Metacognition can be defined as a “stable knowledge or beliefs about own cognitive
system, and knowledge about factors that impact the functioning of the system; the reg-
ulation and awareness of the current state of cognition, and appraisal of the significance of
thought and memories” (Wells 1995, p. 302). Moreover, in Wells’ model (2009), meta-
cognition was divided into two sets of beliefs: negative beliefs regarding the significance,
controllability and danger of specific types of inner events, and positive beliefs about
coping strategies that impact on inner events. Although a growing body of evidence has
provided that metacognition is associated with a large range of psychological problems
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including depression, anxiety disorder, obsessive—compulsive symptoms, nicotine depen-
dence, problem drinking, pathological worry, post-traumatic stress disorders, predisposi-
tion to auditory hallucinations (Morrison et al. 2000; Papageorgiou and Wells 2003;
Roussis and Wells 2006; Spada et al. 2007, 2009; Wells and Papageorgiou 1998; Wells
2005), few studies examined gambling using a metacognitive perspective (Brevers et al.
2014; Caselli and Spada 2010; Lindberg et al. 2011). Lindberg et al. 2011 reported that
metacognition independently predicted problem gambling when controlling for negative
emotion. Specifically, negative beliefs about thoughts concerning uncontrollability, danger,
and beliefs about the need to control thoughts seem to predict gambling behaviours
independently from anxiety and depression.

Given these results, it could be supposed that metacognition may also have indirect
effects on PG by the mediator factor of the comorbid disorders. To our knowledge, no
studies assessed the role of the concurrent psychological disorders in the relationship
between metacognition and pathological gambling. Thus, the aim of the present study was
to investigate whether and to what extend the presence of concurrent psychological dis-
orders could account for the association between metacognition and pathological gam-
bling. The hypotheses to be tested were: (1) pathological gamblers compared to general
population could have high levels of comorbid disorders and dysfunctional metacognitive
strategies; (2) comorbid psychopathological symptoms could be positively correlated with
gambling; (3) metacognition could be positively correlated with both comorbid psycho-
pathological symptoms and gambling; (5) comorbid psychopathological symptoms could
be a mediator factor between metacognition and pathological gambling.

Method
Participants

In the current study 69 pathological gamblers, recruited from the Department of Patho-
logical Addictions of Local Health Board (AUSL, Bari, Italy). Matched for age, gender,
and education with a pathological sub-sample, a group of 58 participants, was enrolled. All
patients were at the first hospital admission and reported a total score >5 on the South
Oaks Gambling Screen (SOGS) (Lesieur and Blume 1987) indicating the presence of a
gambling problem. Exclusion criteria were current or past neurological disorders, as well
as under 18 aged subjects for all participants. The study protocol was approved by the local
ethics committee with approval number 24012013 and all participants provided written
informed consent.

Instruments

A questionnaire composed by a socio-anagraphic section and three scales was adminis-
tered. The problem gambling was measured utilizing the Italian version of the SOGS
(Capitanucci and Carlevaro 2004; Lesieur and Blume 1987). It is a 20-item self-report
instrument of gambling. A total score of O indicates no problem with gambling, 1-4
indicates at-risk gambling behaviour or possible pathological gambling, and a score of 5 or
more indicates probable pathological gambling (Stinchfield 2002). The SOGS has been
shown to meet the criterion of validity generalization (Gambino and Lesieur 2006). This
version showed a good internal consistency (Cronbach’s alpha = .93) in the current study.
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The psychopathology was assessed by the Symptom Checklist-90-R (SCL-90-R; Der-
ogatis 1977, 1994), as the authors of the Italian version suggested the use of the original
instrument in the empirical studies (Preti et al. 2012; Prunas et al. 2012). Respondents rated
90 items to measure the extent to which they had experienced the listed symptoms in the
last 10 days. The items are divided into nine subscales: Somatization, Obsessive—Com-
pulsive, Interpersonal Sensitivity, Depression, Anxiety, Hostility, Phobic Anxiety, Para-
noid Ideation, and Psychoticism. Higher scores on the SCL-90-R indicated a greater
psychological distress. The SCL-90-R also has three global indexes: the Global Severity
Index (GSI) measures the extent or depth of the individual’s psychiatric disturbance; the
Positive Symptom Total counts the total number of questions rated above 1 point; the
Positive Symptom Distress Index represents the intensity of symptoms. Internal consis-
tency and test-retest reliability coefficients are acceptable for the nine symptom dimen-
sions, and factor analytic studies have generally confirmed the intended structure of the
inventory (Derogatis 1977). In our study, the SCL90-R showed a good internal consistency
(Cronbach’s alpha = .97).

The metacognition strategies were evaluated by the Italian version of the Metacognition
Questionnaire 30 (MCQ-30) (Wells and Cartwright-Hatton 2004; Wells 2012). It is a
30-item self-report Likert-based instrument that assesses five factors regarding metacog-
nition: (1) Positive beliefs about worry (e.g. “worrying helps me cope”), which measure
the extent to which a person believes that perseverative thinking is useful; (2) Negative
beliefs about thoughts concerning uncontrollability and danger (e.g. “when I start worrying
I cannot stop™) assessing the extent to which a person believes that perseverative thinking
is uncontrollable and dangerous; (3) Cognitive confidence (e.g. “my memory can mislead
me at times”), which assesses confidence in attention and memory; (4) Beliefs about the
need to control thoughts (e.g. “not being able to control my thoughts is a sign of weak-
ness”’) assessing the extent to which a person believes that certain types of thoughts need to
be suppressed; (5) Cognitive self-consciousness (e.g. “I pay close attention to the way my
mind works”), which measures the tendency to monitor one’s own thoughts and focuses
attention inwards. Higher scores indicate greater levels of maladaption in metacognition.
The MCQ-30 possesses good psychometric properties (Spada et al. 2008; Wells and
Cartwright-Hatton 2004). In the current study, this version demonstrated a good internal
consistency (Cronbach’s alpha = .92).

Statistics

Chi square and Fisher’s test were used for the categorical variables (i.e., gender) and
Student’s ¢ test for the continuous variables (i.e., age, educational level, problem gambling,
psychopathology and metacognition) in order to evaluate the differences between patients
and controls. Path models were estimated to examine the mediating role of the comorbid
psychopathological symptoms (SCL-90) between metacognition (MCQ-30) and patho-
logical gambling (SOGS) within a pathological gambler sample. In accordance with Baron
and Kenny (1986), a correlation analysis was used before evaluating the mediation effects
to ensure that the independent, dependent, and mediator variables correlated one to each
other. The mediational model was tested in according to Baron and Kenny’s criteria
(1986), thus fully or partially mediating relationship occurs when the relationship between
the predictor and criterion is non-significant or still significant, respectively, after con-
trolling for the effect of the mediator. Meditational analyses were chosen on the basis of
the associations between metacognition and psychological disorders (Wells 2009, 2012),
and between metacognition and gambling (Lindberg et al. 2011). The significance of the
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indirect effect was tested utilizing a bootstrapping procedure, recommended in assessing
the mediation models for small size samples (MacKinnon et al. 2002; Preacher and Hayes
2004). The advantage of the bootstrapping procedure not only does include no assumption
of normality of the sampling distribution of the indirect effects, but it also allows a high
power while maintaining adequate control over Type I error rate. The interpretation of the
mediation analysis is placed in the direction and size of indirect effects. An indirect effect
was considered significant if its 95 % Bias Corrected and Accelerated (BCa) bootstrap CIs
excluded zero. In this study, the mediation model was tested through the SPSS macros for
bootstrapping as provided by Preacher and Hayes (2004). The mediating effect of the GSI
as well as the indirect, direct, and total effects of the metacognition dimensions on path-
ological gambling were calculated with 5.000 bootstrap samples.

Results

Kolmogorov—Smirnov tests (p < .01) revealed that all scores were normally distributed.
Table 1 shows the descriptive statistics for all questionnaire variables. Pathological
gamblers and controls resulted matched for gender (male 88.4 vs. 89.7 %, ;{2 = .05,
df =1, p=.82), mean age (4243 £+ 12.11 vs. 41.65 £ 12.32 years, = —35.8,
df = 125, p = .72) and education level (years of school: 12.33 & 3.52 vs. 12.34 4+ 3.47,
t = .018, df = 125, p = .98). Cases and controls did not differ in marital status (singles 42
vs. 39.7 %, married 42 vs. 55.2 %, divorced 15.9 vs. 5.2 %; y° = 4.49, df = 2, p = .11).

Comparison Between Pathological Gamblers and Controls

The SOGS clearly distinguished pathological gamblers and controls, since the formers
showed a significantly higher probable pathological gambling score. Compared to controls,
the pathological respondents showed a higher score both in the SCL-90-R, with exception
of the somatization and phobic anxiety dimensions, and in the MCQ-30, with exception of
the positive beliefs and cognitive confidence dimensions (Table 1).

Correlation Analyses of the Pathological Gambling Sample

Pearson’s correlation analyses revealed that both the SCL-90-R and the MCQ-30, with
exception of the cognitive confidence dimensions, were positively and significantly
associated with the Total Gambling Scores (SOGS). All the MCQ-30 scales were posi-
tively and significantly associated with the SCL-90-R scales (Table 2).

Mediation Analysis in the Pathological Gambling Sample

Five path models were estimated to examine the mediating role of the GSI between each
MCQ-30 dimension and the Total Gambling Score (SOGS). As no correlations between
cognitive confidence and Total Gambling Score (SOGS) were found, the mediation effect
of the GSI was not tested.

The first path model was conducted to test the mediating role of the GSI between
negative beliefs (predictor) and Total Gambling Score (criterion): regression analysis
revealed that the path direct coefficient was significant (f = .22, SE = .10, r = 2.28,
p = .025); the second regression analysis showed that negative beliefs significantly
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Table 1 Descriptive statistic and mean difference between pathological gamblers and controls

Total sample  Pathological ~ Controls tap )4
(n = 127) gamblers (n = 58)
(n = 69)

M SD M SD M SD

SOGS Total Score 6.10 6.19 11.08 3.95 17 67 —20.77425  <.001
Somatization 49.07 1456 51.03 17.72 4673 9.18  —1.66(125) .098
Obsessive—compulsive 5243 1645 5635 1920 47.77 10.85 —3.01(125) .002
Interpersonal sensitivity 5170 15770 55.10 1821 47.66 1091  —2.72s, .005
Depression 55.54 19.55 62.82 22.65 4687 9.63 —4.994 <.001
Anxiety 54.62 2043 61.68 2334 4624 11.86 —4.56(125, <.001
Hostility 51.95 1219 5586 13.15 4729 9.05 —4.1945 <.001
Phobic anxiety 52.85 1696 55.11 18.65 50.15 1440 —1.652s) .101
Paranoid ideation 51.61 1481 5413 1693 48.62 1122 —2.11(s .031
Psychoticism 56.71 24.14 62.61 2835 49.68 1539  —3.1025) .001
General Symptomatic Index 5394 21.13 60.40 2446 4624 12.73 —3.970125y <001
Positive Symptom Distress Index 21 21 .28 21 12 16 —4.65(25) <.001
Positive Symptom Total 1.60 56 1.84 61 1.32 34 =575 <001
Metacognition Total score 48.97 15.14 5247 17.29 44.81 10.83 —2.92(125) .004
Positive beliefs 795 331 826 392 758 237 —l.14s 236
Negative beliefs 10.80 425 1185 464 955 335 —3.1425 .002
Cognitive confidence 8.02 289 820 341 7.81 2.11 —.761125) 430
Beliefs about the need to control 10 414 1101 482 881 273 —3.06(125 .002
thoughts
Cognitive self-consciousness 12.19 454 13.15 481 11.05 394  —2.66(25) .009

predicted GSI (f = 3.56, SE = .47, t = 7.54, p < .001); the third regression analysis
demonstrated that GSI (f = .06, SE = .025, r =2.64, p = .010) fully mediated the
relationships between negative beliefs (f = —.004, SE = .13, t = —.03, p = .97) and
Total Gambling Score. The indirect effect of negative beliefs through GSI was significant,
and the estimate was .23 with a 95 % BCa bootstrap CI of .51-.42.

The second path model was conducted to test the mediating role of GSI between
positive beliefs (predictor) and Total Gambling Score (criterion): the first regression
analysis revealed that the path direct coefficient was significant (f = .32, SE = .12,
t = 2.75, p = .007); the second regression analysis reported that positive beliefs signifi-
cantly predicted GSI (f = 2.28, SE = .71, t = 3.21 p = .002); the third regression ana-
lysis demonstrated that GSI (f = .05, SE = .02, t = 2.77, p = .007) fully mediated the
relationships between positive beliefs and Total Gambling Score (f = .19, SE = .12,
t = 1.67, p = .099). The indirect effect of positive beliefs through GSI was significant,
and the estimate was .12 with a 95 % BCa bootstrap CI of .25-.33.

The third path model was conducted to test the mediating role of GSI between beliefs
about the need to control (predictor) and Total Gambling Score (criterion): the regression
analysis revealed that the path direct coefficient was significant (ff = .22, SE = .09,
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t = 2.31, p = .023); the second regression analysis showed that beliefs about the need to
control significantly predicted GSI (f = 2.64, SE = .52, t = 5.01, p < .001); the third
regression analysis demonstrated that after controlling for GSI, (f = .05., SE = .02,
t = 2.70, p = .008) the effect of beliefs about the need to control on Total Gambling Score
was not significant (f = .07, SE = .11, t = .65, p = .515). The indirect effect of beliefs
about the need to control through GSI was significant, and the estimate was .15 with a
95 % BCa bootstrap CI of .03-.32.

The fourth path model was conducted to test the mediating role of GSI between cog-
nitive self-consciousness (predictor) and total Gambling Score (criterion): the regression
analysis revealed that the path direct coefficient was significant (f = .25, SE = .09,
t =271, p=.008); the second regression analysis showed that cognitive self-con-
sciousness significantly predicted GSI (f = 2.16, SE = .56, t = 3.84, p = .0003); the
third regression analysis demonstrated that GSI (f = .05, SE = .02, t = 2.66, p = .009)
fully mediated the relationships between cognitive self-consciousness and Total Gambling
Score (ff = .14, SE = .10, t = 1.43, p = 1.55). The indirect effect of cognitive self-
consciousness through GSI was significant, and the estimate was .11 with a 95 % BCa
bootstrap CI of .02-.24.

Furthermore, the last path model demonstrated that GSI fully mediated the relationships
between Metacognition Total Score and Total Gambling Score (Fig. 1). The indirect effect
of Metacognition Total Score through GSI was significant, and the estimate was .05 with a
95 % BCa bootstrap CI of .002—-.10.

In addition, path models were estimated to examine the mediating role of each sub scale
of SCL-90 (Somatization, Obsessive—Compulsive, Interpersonal Sensitivity, Depression,
Anxiety, Hostility, Phobic Anxiety, Paranoid Ideation, and Psychoticism) between each
MCQ dimension and the Total Gambling Score (SOGS) (Table 3).

The relationship between negative beliefs and Total Gambling Score was fully mediated
by subscale Obsessive—Compulsive (indirect effect = .18; 95 % BCa bootstrap CI .03—
.35), subscale Interpersonal Sensitivity (indirect effect = .21; 95 % BCa bootstrap CI .06—
.38), subscale Anxiety (indirect effect = .19; 95 % BCa bootstrap CI .12—.43), subscale

GSI

Direct Effect (non-mediated)

=0.07 p= 0.008
MCQ SOGS

Total score Effect controlling mediators Total score

B=0.02 p=0.456 n.s

A 4

Fig. 1 Mediating effect of General Index of Psychopathology (GSI) in the relationship between
metacognition (MCQ Total Score) and pathological gambling (SOGS Total Score) in the pathological
gambling sample
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Table 3 Mediation analysis in the pathological gambling sample: a mediator role of the comorbid psy-
chopathological symptoms between metacognition and pathological gambling

Predictors
Mediators Negative beliefs Positive Beliefs about Cognitive self-
beliefs the need to consciousness
control
thoughts
Obsessive—compulsive
Step 1 p=.22,SE=.10,t=228,p=.02 p=.32, p=.22, p=.25,
SE = .12, SE = .09, SE = .09,
t=2.74, t =231, t=2.71,
p = .007 p=.02 p = .008
Step 2 p=261,SE=.39,t=6.70,p<.001 p=141, p =213, p =183,
SE = .57, SE = 41, SE = 43,
t = 2.47, t=5.22, t =421,
p=.02 p <.001 p = .0001
Step 3 p=.07, SE = .03, t =2.36,p = .02 p = .06, p = .06, p = .06,
SE = .02, SE = .03, SE = .03,
t = 2.70, t =242, t = 2.34,
p=.01 p=.02 p=02
Step 4 p=.04 SE=.12,t=.33p=.74 p=.22, p = .08, p =15,
SE = .11, SE = .11, SE = .10,
t =197, t=.72, t =142,
p = .053 p =47 p=.16
Interpersonal sensitivity
Step 1 p=.22,SE=.10,t=228,p=.02 p=.32, p=.22, p=.25,
SE = .12, SE = .09, SE = .09,
t = 2.74, t =231, t=2.71,
p = .007 p=.02 p = .008
Step 2 p =2.56,SE = .36,t=17.10,p <.001 p =1.83, B =1.78, p =142,
SE = .52, SE = 41, SE = 42,
t = 3.51, t = 4.40, t=3.31,
p = .008 p = <.001 p=.01
Step 3 f =.08, SE = .03, t =2.63, p = .01 p=.07, B = .08, p=.07,
SE = .03, SE = .03, SE = .02,
t = 2.70, t=2.74, t=2.75,
p=.01 p=.01 p=.01
Step 4 p =.009, SE = .13, t = .07, p = .94 p=.19, B = .08 p = .16,
SE = .12, SE = .10, SE = .09,
t = 1.57, t = .83, t=1.61,
p=.12 p =41 p=.11
Anxiety
Step 1 p=.22,SE=.10,t=228,p=.02 p =32, p=.22, p = .25,
SE = .12, SE = .09, SE = .09,
t = 2.74, t =231, t=2.71,
p = .007 p=.02 p = .008
Step 2 p =3.26,SE = 46,t =701, p <.001 p = 1.80, p =2.15, p =194,
SE = .69, SE = .52, SE = .54,
t = 2.60, t =4.07, t = 3.58,
p = .01 p = .0001 p = .001
Step 3 f =.08, SE = .02, t =3.36, p = .001 p = .06, p=.07, p = .06,
SE = .02, SE = .02, SE = .02,
t = 3.51, t =341, t=3.31,
p = .001 p = .001 p = .001
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Table 3 continued

Predictors
Mediators Negative beliefs Positive Beliefs about Cognitive self-
beliefs the need to consciousness
control
thoughts
Step 4 B=-.03,SE = .12, t = —.32, p= 74 ﬁ = .20, ﬁ = .07, ﬂ = .13,
SE = .11, SE = .09, SE = .09,
t = 1.76, t=.71, t = 1.34,
p=.08 p=47 p=.18
Hostility
Step 1 p=.22,SE=.10,t=228,p=.02 p=.32, p=.22, p = .25,
SE = .12, SE = .09, SE = .09,
t=2.74, t =231, t=2.71,
p = .007 p=.02 p = .008
Step 2 p=152,SE=.29,t=523,p<.00l p=131, p=1.18, B = .69,
SE = .37, SE = .29, SE = .32,
t = 3.49, t = 3.94, t=2.15,
p = .001 p = .0002 p = .035
Step 3 fp =.10, SE = .04, t =249, p = .01 p = .09, p=.09, p = .09,
SE = .04, SE = .04, SE = .03,
t =251, t = 2.06, t = 2.84,
Step 4 p=.07,SE =.11,t = .65 p = .51 p = .20, p =11, p=.19,
SE = .12, SE = .10, SE = .09,
t = 1.63, t = 1.04, t = 2.04,
p=.11 p=.30 p = .045
Psychoticism
Step 1 p=.22,SE=.10,t=228,p=.02 p=.32, p=.22, p=.25,
SE = .12, SE = .09, SE = .09,
t = 2.74, t =231, t=2.71,
p = .007 p=.02 p = .008
Step 2 p =3.62,SE=.59,t=6.03,p<.001 p=301, p =278, B =12.53,
SE = .80, SE = .63, SE = .65,
t = 3.75, t = 4.41, t = 3.90,
p = .0004 p <.001 p = .002
Step 3 p = .08, SE =.02,t =357, p=.0001 p=.06, p = .06, p = .06,
SE = .02, SE = .02, SE = .02,
t = 3.48, t = 3.59, t=3.47,
p = .001 p = .001 p = .001
Step 4 p=—-0l,SE=.11,t=-.12,p=.89 f=.14, p = .05, p =11,
SE = .11, SE = .10, SE = .09,
t = 1.24, t= .51, t=1.15,
p=.221 p=.61 p=.25

Step 1, predictor on criterion; Step 2, predictor on mediator; Step 3, mediator on criterion; Step 4, predictor

on criterion after controlling for mediator

Hostility (indirect effect = .15; 95 % BCa bootstrap CI .01-.29), subscale Psychoticism
(indirect effect = .21; 95 % BCa bootstrap CI .10-.40).

The relationship between positive beliefs and Total Gambling Score was partially
mediated by Obsessive—Compulsive subscale (indirect effect = .10; 95 % BCa bootstrap
CI .01-.24), and fully mediated by Interpersonal Sensitivity sub scale (indirect
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effect = .13; 95 % BCa bootstrap CI .03-.31), Anxiety subscale (indirect effect = .12;
95 % BCa bootstrap CI .01-.34), Hostility subscale (indirect effect = .12; 95 % BCa
bootstrap CI .31-.40), Psychoticism subscale (indirect effect = .18; 95 % BCa bootstrap
CI .05-.43).

The relationship between beliefs about the need to control and Total Gambling Score
was fully mediated Obsessive—Compulsive subscale (indirect effect = .14; 95 % BCa
bootstrap CI = .02-.28), Interpersonal Sensitivity subscale (indirect effect = .14; 95 %
BCa bootstrap CI = .04-.28), Anxiety subscale (indirect effect = .15; 95 % BCa boot-
strap CI = .05-.29), Hostility subscale (indirect effect = .11; 95 % BCa bootstrap
CI = .008-.23), Psychoticism subscale (indirect effect = .17; 95 % BCa bootstrap
CI = .06-.35).

The relationship between Cognitive Self-Consciousness and Total Gambling Score was
fully mediated by Obsessive-Compulsive subscale (indirect effect = .10; 95 % BCa
bootstrap CI = .02-.23), Interpersonal Sensitivity subscale (indirect effect = .11; 95 %
BCa bootstrap CI = .03-.21), Anxiety subscale (indirect effect = .12; 95 % BCa boot-
strap CI = .04-.24), Psychoticism subscale (indirect effect = .14; 95 % BCa bootstrap
CI = .06-.26). The relationship between cognitive self-consciousness and Total Gambling
Score was partially mediated by the Hostility subscale (indirect effect = .06; 95 % BCa
bootstrap CI = .003—.16). Depression, Phobic Anxiety, Paranoid Ideation were not sig-
nificant mediators of the relationship between metacognition and gambling.

Discussion

Although several studies dealt with the independent role of comorbid disorders (Johansson
et al. 2009; Lorains et al. 2011) and metacognition (Lindberg et al. 2011) on the onset of
pathological gambling, to our knowledge no research has assessed whether the presence of
concurrent psychological disorders could have accounted for the associations between
metacognition and pathological gambling. Our data showed a higher level of comorbid
disorders (especially depression and anxiety disorders) of the pathological gamblers
associated with an increase in the severity of gambling. Findings are consistent with
previous studies showing that pathological gambling co-occurs frequently with mental
health disorders, in particular with affective and anxiety disorders (Johansson et al. 2009;
Lorains et al. 2011). Moreover, according to Lorains et al. (2011), the presence of
comorbid conditions may produce difficulties for psychological and/or pharmacological
treatments. Therefore, treatment providers should assess the comorbid conditions, thus
evaluating a specific approach for gamblers with comorbid disorders. Finally, they have to
consider whether the comorbid disorder precedes the gambling problems and, if so,
whether that disorder would benefit from the treatment.

Furthermore, pathological gamblers reported high levels of metacognition indicating
greater levels of maladaptation in metacognition, and some of the metacognitive factors
(i.e., positive beliefs about worry, negative belief about thoughts concerning uncontrol-
lability and danger, beliefs about the need to control thoughts, cognitive self-conscious-
ness) were positively and significantly associated with both comobird disorders and PG.
Interestingly, mediation analyses showed that the relationship between metacognitive
factors and PG was fully explained by concurrent psychological disorders: high levels of
metacognition are associated with an increase of comorbid mental disorders which, in turn,
are predictors of high levels of PG. Specifically appears relevant the mediator role of
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concurrent obsessive—compulsive, anxiety, interpersonal sensitivity, hostility and psych-
oticism symptoms.

Such findings were partially supported by a previous study according to which three
types of metacognition seem to be implicated in psychological dysfunction: negative
beliefs about thoughts concerning uncontrollability and danger, cognitive confidence, and
beliefs about the need to control thoughts (Lindberg et al. 2011). Moreover, this study
showed evidence of the role played by the metacognition in gambling contexts in line with
recent studies that examined both the positive/negative metacognitive beliefs associated to
desire thinking (Caselli and Spada 2010), and the awareness of own capacities involved in
decision-making processes under uncertainty (Brevers et al. 2012, 2014).

These findings provide relevant clinical implications: MCT may be a potentially
valuable treatment in problem gambling, being its focus the change of the erroneous
metacognitive beliefs. A wide range of techniques may be used to accomplish these goals:
for instance, interventions aimed at interrupting rumination, thought suppression and
worry, change of the attentional control (e.g. attention training) or increase of the control
capacity of gamblers’ flexible thinking styles (e.g. detached mindfulness) (Wells 2009).
MCT through the change of the metacognitive beliefs may reduce the comorbid disorders
which, in turn, may lead to the reduction of PG.

In particular, our result suggest that MCT may to be considered as a potentially ther-
apeutic strategy for the treatment of the concurrent obsessive—compulsive, anxiety,
interpersonal sensitivity, hostility and psychoticism symptoms associated to pathological
gambling.

However, this study presents some limitations: (a) it utilizes self-report inventories
which allow individuals to hide their own feelings, thoughts, and attitudes also due to
social desirability; (b) the patient sample size is limited. In spite of this, the presence of
statistically significant data suggest their clinical relevance.

Future research should evaluate the application of MCT on pathological gamblers, that
is, to assess whether some changes in metacognition during the MCT sessions are asso-
ciated with the reduction of gambling behaviours, and if so, whether such changes could
prevent relapses in a long run. It would also be better to investigate the role of other
variables able to explain the relationship between metacognition and PG, i.e., metacog-
nitive beliefs about the meaning of thought (thought-action fusion, thought-event fusion,
thought-object fusion) and/or impulsivity.
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