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Abstract
Approximately 90% of problem and pathological gamblers remain untreated. This treat-
ment gap may be diminished by the implementation of low-threshold treatment programs. 
As cognitive distortions play a crucial role in the development and maintenance of gam-
bling problems, interventions targeting gambling-related biases may be particularly effec-
tive. The aim of the present study was to examine the feasibility, acceptance, and safety of 
a novel metacognitive training for individuals with gambling problems (Gambling-MCT). 
Twenty-five participants were included in an uncontrolled pilot trial with two assessment 
points (intervention). The intervention comprised eight training modules targeting gam-
bling-specific cognitive distortions. At baseline and post assessment, symptom severity, as 
measured with the PG-YBOCS, and gambling-related cognitive distortions, as measured 
with the GABS, were assessed. In addition, interim assessments measuring session-spe-
cific changes were conducted. Subjective appraisal was examined after each module and 
also post treatment. On average, participants took part in 4.16 (SD = 2.84) training sessions. 
Both intent-to-treat and per protocol analyses showed significant improvements on the PG-
YBOCS and the GABS (dz = 0.37–1.37). After Bonferroni correction for multiple testing, 
linear mixed models for the analysis of session-specific changes showed no deterioration in 
participants’ mental state after any of the modules. Subjective appraisal of Gambling-MCT 
was good. The present pilot study provides first evidence for the feasibility, acceptance, 
and safety of Gambling-MCT. Recruitment of participants remains challenging, emphasiz-
ing the importance of overcoming patient-related treatment barriers. Future studies need to 
investigate the efficacy of Gambling-MCT in randomized controlled trials.
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Introduction

Archaeological findings suggest that games of chance go back to approximately 4000 years 
BC (Hunt and Blaszczynski 2019). Over the centuries, gambling has become a common 
leisure activity, and it is estimated that more than 70% of people of legal age have partici-
pated in gambling activities at least once (Kessler et al. 2008; Meyer et al. 2011). Although 
gambling is in most cases unproblematic, a subgroup of gamblers develops addictive pat-
terns of gambling behavior with prevalence rates of pathological gambling of 0.5% to 
7.6% worldwide (Williams et al. 2012). In the fifth edition of the Diagnostic and Statisti-
cal Manual of Mental Disorders (DSM-5; American Psychiatric Association 2013), path-
ological gambling is classified as a behavioral addiction. For diagnosis, at least four of 
nine symptoms need to be present in a 12-month period (e.g., development of tolerance, 
loss of control, gambling to compensate for losses [“chasing”]). Pathological gambling 
results in severe psychosocial and financial problems (Cowlishaw et al. 2016; Gainsbury 
et al. 2014). But even problem gamblers not meeting DSM-5 diagnosis criteria experience 
serious impairments in psychosocial functioning such as low life satisfaction and stressful 
life events compared to healthy individuals (Weinstock et al. 2017). Moreover, problem-
atic gambling behavior represents one of the most relevant risk factors for the transition to 
pathological gambling (Dowling et al. 2017).

Cognitive Distortions in Problem and Pathological Gambling

Individuals with gambling problems often display specific cognitive biases and beliefs 
(Ciccarelli et al. 2017; Fortune and Goodie 2012) that are associated with gambling sever-
ity (Cocker and Winstanley 2015). These cognitive distortions relate to the overestimation 
of one’s own influence in gambling as well as the chances of winning (Clark 2010) and 
contribute to the persistence of gambling behavior within a gambling session as well as the 
maintenance of pathological gambling between sessions (Sharpe 2002). Cognitive distor-
tions increase the motivation to continue gambling (Clark et al. 2009; Ladouceur and Sévi-
gny 2005; Stange et al. 2016, 2017) and have been identified as a predictor of treatment 
failure (Rossini-Dib et  al. 2015) and relapse (Oei and Gordon 2008; Smith et  al. 2015). 
The most frequently reported distortions implicated in the development and maintenance 
of pathological gambling are near misses, illusion of control, gambler’s fallacy, illusion-
ary correlations (e.g., superstitious beliefs), and attributional and memory bias (Fortune 
and Goodie 2012; Hodgins et al. 2011). For an overview of empirical findings regarding 
cognitive distortions in problem and pathological gambling, see the electronic supplemen-
tary material (supplementary material A). The amelioration of cognitive biases may play a 
key role in the successful treatment of pathological gambling (Fortune and Goodie 2012; 
Gooding and Tarrier 2009; Tavares et al. 2003).

Gambling and Depression

Almost 80% of problem gamblers and more than 95% of pathological gamblers show 
comorbid psychiatric disorders (Meyer et  al. 2011), with particularly striking comorbid-
ity rates of around 30% to 40% for depressive disorders (Dowling et  al. 2015; Lorains 
et  al. 2011; Meyer et  al. 2011). In more than 70% of cases, depressive symptoms occur 
before the onset of gambling problems (Kessler et  al. 2008) and may be a relevant risk 
factor for gambling problems (Dowling et al. 2017; Keough et al. 2018). According to the 
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self-medication hypothesis (Khantzian 1997), depressed individuals gamble to escape neg-
ative emotions, which in turn increases the severity of their gambling problems (Bilevicius 
et  al. 2018). At the same time, depressive symptoms may also occur in response to the 
financial burden of gambling, which further strains psychosocial functioning (Blaszczynski 
and Nower 2002). The reciprocal relationship between depressive symptoms and gambling 
disorder has been shown to be mediated by gambling-related distorted cognitions (Schluter 
et al. 2019). In addition, there is preliminary evidence that treating comorbid depressive 
symptoms in problem and pathological gamblers not only leads to a reduction in depressive 
symptoms but also reduces gambling symptoms (Bücker et  al. 2018). Targeting comor-
bid depressive symptoms such as depressive cognitive distortions therefore represents an 
important aspect in the treatment of gambling problems.

Treatment Gap for Problem and Pathological Gambling

Psychotherapy holds promise for the treatment of pathological gamblers (Ginley et  al. 
2019). Most treatment studies have examined elements of cognitive behavioral therapy 
(CBT), showing large effect sizes post treatment (Cowlishaw et al. 2012; Gooding and Tar-
rier 2009; Petry et al. 2017). Notwithstanding initial evidence for the efficacy at 6-, 12-, 
and 24-month follow-up (Gooding and Tarrier 2009), there is a dearth of long-term stud-
ies (Cowlishaw et al. 2012; Petry et al. 2017). Even though effective treatment approaches 
exist, approximately 90% of problem and pathological gamblers remain untreated (Meyer 
et  al. 2011; Slutske 2006). Moreover, the treatment course of the small proportion of 
pathological gamblers who do seek treatment is characterized by high dropout rates (Mel-
ville et al. 2007; Ronzitti et al. 2017). This treatment gap is owing to a multitude of fac-
tors relating to both the individuals with gambling problems and structural aspects of the 
help system (Dąbrowska et al. 2017). With respect to the latter, the high rate of untreated 
pathological gamblers may be due to the unavailability and lack of treatment programs 
(Khayyat-Abuaita et al. 2015; Thaller et al. 2017), lack of awareness of treatment options, 
and financial aspects (Suurvali et al. 2009). On the other hand, individuals with pathologi-
cal gambling tend to deny or downplay their problems and do not seek treatment until their 
problems have culminated in a major life crisis (Clarke et al. 2007). This behavior may be 
caused by the wish to cope with the problem by oneself due to shame as well as concerns 
about treatment (e.g., fear of failing in therapy, doubts about quality and efficacy of treat-
ment) and practical treatment aspects (e.g., concerns about cost, lack of time; Dąbrowska 
et al. 2017; Khayyat-Abuaita et al. 2015; Suurvali et al. 2009). To overcome the treatment 
gap for pathological gambling, effective, low-cost, and low-threshold treatment programs 
need to be developed and disseminated on a large scale.

Metacognitive Training

The term metacognition was coined by James H. Flavell at the end of the 1970s to sig-
nify “knowledge and cognition about cognitive phenomena” (Flavell 1979, p. 906). Fla-
vell distinguished four components of metacognition: metacognitive knowledge, metacog-
nitive experiences, metacognitive goals (tasks), and metacognitive actions (strategies). In 
brief, metacognition can be defined as thinking about one’s thinking. Metacognitive train-
ing (MCT; Moritz et al. 2014) aims to “straighten” distorted thought processes that may 
contribute to psychiatric disorders (Zhang et al. 2018). MCT is a group intervention that 
was first developed in the early 2000s for the treatment of individuals with psychosis. The 
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aim of the intervention is to playfully uncover and change cognitive distortions that influ-
ence the perception, interpretation, and memory of information. In doing so, corrective 
experiences should result in metacognitive experiences (“aha moments”), which in turn 
can improve metacognitive knowledge, particularly knowledge about cognitive distortions 
(Moritz and Lysaker 2018). Over the years, MCT has been adapted to a variety of dis-
orders, such as depression (D-MCT; Jelinek et  al. 2015), borderline personality disorder 
(B-MCT; Schilling et al. 2018), and obsessive–compulsive disorder (MCT-OCD; Miegel 
et al. 2019). All versions of MCT pursue a normalizing treatment rationale. The training 
adopts a dialectical approach by emphasizing that biases are also prevalent in individu-
als not suffering from psychological disorders but that an escalation may foster psycho-
logical problems. Further, the training encompasses psychoeducational elements as well 
as established strategies from CBT and third wave techniques (e.g., mindfulness). MCT is 
a low-threshold treatment that is intended to be an “add-on” intervention used in addition 
to other treatment elements (e.g., individual psychotherapy, psychopharmacotherapy). Effi-
cacy of MCT for psychosis has been shown in meta-analyses to have moderate effect sizes 
(g =  − 0.34 to − 0.41) for symptom reduction and strong effect sizes (g =  − 0.84) for accept-
ance of the intervention (Eichner and Berna 2016; Liu et al. 2018).

Aim of the Present Study

The aim of the present study was to evaluate a new low-threshold treatment approach 
(Gambling-MCT) that targets gambling-specific cognitive distortions and comorbid 
depressive symptoms in a sample of problem and pathological gamblers. The study was 
conducted as an uncontrolled pilot trial (phase I) targeting feasibility, acceptance, and 
safety (i.e., the absence of negative side effects on symptomatology) of the intervention. 
Findings of the study will be used for further development of treatment materials and the 
manual.

Methods

Study Design

In order to evaluate the feasibility, acceptance, and safety of Gambling-MCT, we conducted 
an uncontrolled treatment study. Gambling-MCT was offered weekly in an open group format 
that allowed participants to join the group at any time. The intervention period (pre-post) was 
eight weeks. Symptom severity was measured at pre and post assessments. Moreover, interim 
assessments before and after each training session were conducted to assess the current mental 
state of participants in order to evaluate session-specific effects. At post assessment as well as 
after each module, we asked for subjective appraisal of the Gambling-MCT. The post survey 
was offered online to those who were not able to attend their last training session. To receive 
the link to the online survey using the software Unipark® (EFS Survey), participants volun-
tarily provided an e-mail address on the consent form at baseline. After completing the post 
assessment, participants received a 15€ Amazon voucher as an incentive, irrespective of the 
number of group sessions attended. All data were assessed pseudonymously. Participants were 
instructed to create a personal code word prior to the baseline assessment, based on criteria 
suggested by the German Psychological Society (DGPs). The pilot study was approved by 
the Local Psychological Ethics Commission at the Center for Psychosocial Medicine (LPEK) 
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at the University Medical Center Hamburg-Eppendorf (Germany, LPEK-004) and was con-
ducted in accordance with the Declaration of Helsinki. As this project was conducted as an 
exploratory, open-ended pilot study, the trial was not preregistered.

Participants

Gambling-MCT is targeted at both problem and pathological gamblers. Inclusion criteria for 
this study were (a) subjective gambling problems (no diagnosis was mandatory), (b) age of 
18 to 70 years, (c) informed consent to participate in the study, (d) the ability and willingness 
to participate regularly in the eight-week training program, and (e) sufficient command of the 
German language. Lifetime diagnoses of schizophrenia or bipolar disorder or the presence of 
acute suicidal tendencies, assessed at baseline via self-report, represented exclusion criteria. 
Study participation was allowed if participants were undergoing other therapeutic interven-
tions (e.g., psychopharmacotherapy or psychotherapy). Problem and pathological gamblers 
were recruited in an outpatient institution as well as a counseling center for addiction in Ham-
burg, Germany, from June 2018 to December 2019. Participants recruited from the counseling 
center were not necessarily treated in the facility as some were recruited from the facility’s 
wait list. In addition, flyers about the study were displayed in more than 80 gambling halls as 
well as counseling centers, and a Google® AdWords campaign was initiated. The campaign 
was displayed to individuals in the region of Hamburg (Germany) who searched for relevant 
keywords (e.g., “group therapy” and “gambling”) using the search engine Google®.

Questionnaires

Sociodemographic Questionnaire

At baseline, sociodemographic data were assessed, including gender, age, years of education, 
employment status, and nationality. In addition, participants were asked about psychiatric 
diagnoses and onset of gambling symptoms as well as present and past treatments for gam-
bling problems (e.g., pharmacotherapy, psychotherapy, counseling).

Yale‑Brown Obsessive Compulsive Scale Adapted for Pathological Gambling 
(PG‑YBOCS)

The PG-YBOCS (DeCaria et  al. 1998) assesses gambling symptom severity on two sub-
scales (thoughts/urges and behavior). The total score ranges from 0 to 40 points, distinguish-
ing between subclinical (0–7), mild (8–15), moderate (16–23), severe (24–31), and extreme 
(32–40) severity. The PG-YBOCS shows a high reliability with high internal consistencies 
both for the total score and for the subscales (Cronbach’s α = 0.93–0.97; Pallanti et al. 2005). 
The current study used the German translation by Cremer and Hand (Cremer et al. 2001).

Gambling Attitudes and Beliefs Scale (GABS)

The GABS is a 35-item self-assessment questionnaire measuring dysfunctional attitudes 
and beliefs related to the onset and maintenance of gambling behavior (Breen and Zuck-
erman 1994). Items can be answered using a four-point scale (“fully applicable” to “not 
applicable”). The GABS shows good psychometric properties (Cronbach’s α = 0.89–0.93; 
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Breen and Zuckerman 1999; Strong et al. 2004). We used the 15-item short version of the 
GABS developed by Strong et al. (2004). The total score of the GABS-15 ranges from 0 to 
45 points.

Patient Satisfaction Questionnaire (German Acronym ZUF‑8)

An adapted version of the ZUF-8 (Schmidt et al. 1989), the German equivalent of the Cli-
ent Satisfaction Questionnaire (CEQ-8; Larsen et al. 1979), was used to evaluate subjec-
tive appraisal of the intervention. The questionnaire contains eight items that have to be 
answered using a four-point scale. The ZUF-8 shows good psychometric qualities with 
high internal consistency (Cronbach’s α = 0.87–0.93) and has good concurrent and prog-
nostic validity (Schmidt and Wittmann 2002).

Subjective Appraisal of Modules Questionnaire

To evaluate the individual modules of the Gambling-MCT, we administered a ten-item 
questionnaire at the end of each session. Eight items (e.g., “The module was fun”) could 
be answered on a five-point rating scale (ranging from “does not apply at all” to “applies 
completely”), while two items used an open answer format (“I liked today: (...)”, “I did not 
like today: (...)”). Two items (“I would recommend the metacognitive training to a friend 
with similar problems” and “I want to come to the next training session”) were added to the 
questionnaire later. Therefore, not all participants provided data on these items.

Within‑Session and Adverse Effects Questionnaire

To assess within-session changes, a questionnaire developed by our research group was 
administered before and after each module. It contained 15 items that had to be answered 
on a five-point scale (ranging from “does not apply at all” to “applies completely”) that 
assessed occurrence of and impairment by gambling thoughts, control over gambling, 
abstinence motivation (abstinence intentions [“I want to stop gambling”], abstinence con-
fidence [“I think I can manage to stop gambling”], and efforts to resist gambling thoughts 
[“I am trying hard to resist gambling thoughts”]), emotional state (mood and restlessness), 
cognitive distortions (illusion of control and chasing), and positive associations with gam-
bling as well as two module-specific items (e.g., module 8 on relapse prevention: “I know 
strategies to avoid a relapse”). Higher scores indicate higher impairment. Because the 
questionnaire was added to the study during the course of the trial, not all participants pro-
vided within-session ratings for all modules they attended.

Intervention

We developed a metacognitive training for problem and pathological gambling (Gambling-
MCT) in order to address and alleviate the severe distress experienced by problem and 
pathological gamblers. Gambling-MCT aims to bridge the treatment gap resulting from 
individual and structural treatment barriers. The training builds upon current empirical 
findings on (meta-)cognitive distortions associated with problem or pathological gam-
bling behavior (for an overview, see the electronic supplementary material). As comorbid 
depressive symptoms often interact with gambling pathology, Gambling-MCT addresses 
gambling-specific as well as depressive cognitive biases. The training consists of eight 
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modules, including four modules on (meta-)cognition (attributional style, probabilities I 
and II, memory), as well as modules on self-esteem and mood, debt regulation, urge to 
gamble, and relapse prevention (see Table1). A more detailed description of the modules 
is given in the supplementary material (supplementary material B). Metacognitive training 
for problem and pathological gamblers followed the design and concept of already estab-
lished versions of metacognitive training, such as ones for psychosis (MCT; Moritz et al. 
2014) and depression (D-MCT; Jelinek et al. 2015). Each module deals with an independ-
ent topic, which thus allows for an open group format and implementation in both outpa-
tient and inpatient settings. Training materials are presented in a PowerPoint presentation, 
which enables a standardized implementation. To help consolidate training effects and to 
support transfer into everyday life, participants receive homework sheets, including a sum-
mary of the module’s content and further exercises. Due to its high level of standardiza-
tion, besides psychologists and psychotherapists, social workers and addiction counselors 
can facilitate Gambling-MCT. This is deemed especially important for countries such as 
Germany, where the majority of outpatient treatment is provided by addiction counseling 
centers and over 90% of help-seeking individuals receive outpatient addiction counseling 
(Thaller et al. 2017). In addition, Gambling-MCT can be used as an additional treatment 
approach in outpatient psychotherapy practices or to bridge the waiting time for individual 
therapy. In inpatient settings, the intervention can be implemented as part of a multimodal 
treatment concept.

The modules include entertaining exercises that help participants to uncover and work 
on distorted thinking in a playful manner. In addition, numerous pictures, videos, and illus-
trations in the slides are meant to create a stimulating training atmosphere. Ideally, between 
three and ten patients participate in each session. In this study, the training was carried out 
in the two recruitment centers by trained psychologists (level of education: B.Sc. or higher) 
on a weekly basis. Each session lasted 60 min. We assume that the low-threshold approach, 
the open group format, and the stimulating training atmosphere of Gambling-MCT con-
tribute to overcoming the treatment barriers faced by problem and pathological gamblers.

Statistical Analyses

Symptom changes from baseline to post, subjective appraisals, and demographic and base-
line characteristics were analyzed using SPSS® version 23 (IBM Corp 2015). To calcu-
late symptom changes over time (pre/post), paired sample t-tests (two-sided, α = 0.05) were 
conducted for the intention-to-treat sample (all participants), completers (completion of 
baseline and post assessments, participation in at least one module), and the per-protocol 
sample (completion of baseline and post assessments, participation in at least four mod-
ules). Dependent variables were PG-YBOCS total score, PG-YBOCS subscales (thoughts 
and behavior), and GABS total score at pre and post assessment. As no gold standard 
method exists for estimating missing data (Fan et al. 2020), two kinds of intention-to-treat 
analyses were conducted: multiple imputations (MI) and last observation carried forward 
(LOCF). Mean values, standard deviations, and response frequencies (percent) were calcu-
lated to evaluate patients’ subjective appraisals of the intervention.

The analysis that evaluated within-session changes was conducted using linear mixed-
effect models (LMMs) by means of RStudio (RStudio Team 2019) as this method is recom-
mended for analyzing clustered data (Hox 2010; Raudenbush and Bryk 2002). The strategy 
of data analysis was based on our research group’s previous publications (Miegel et  al. 
2019; Schneider et al. 2018). We used a two-level structure with time as the level 1 factor 
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(repeated measures pre and post session) and subject as the level 2 factor. We analyzed 
within-session changes for each item and each module. We also calculated changes due 
to treatment over time using LMM (i.e., changes from first to last treatment session). For 

Table 1   The eight modules of Gambling-MCT

Module Content

1: Attributional style Different styles of (dysfunctional) attribution (e.g., self-serving bias)
Attributional style for problem gambling and consequences: wins are attributed 

to personal skills, losses are attributed to chance or other circumstances
Deducing more realistic attributions by using different sources of attributions 

(self, others, circumstances)
2: Probabilities I Definition of cognitive distortions

Gambling-related cognitive distortions focusing on one’s own impact on gam-
bling outcome

Near misses and gambler’s fallacy
Exercises and information about probabilities in gambling
Thought-action fusion

3: Self-esteem and mood Definition and sources of self-esteem
Identifying personal strengths
Influence of mood and self-esteem on gambling behavior
Tips to improve mood and self-esteem

4: Probabilities II Definition of cognitive distortions
Gambling-related cognitive distortions focusing on one’s own impact on gam-

bling outcome
Illusion of control and illusory correlations
Superstitious thinking, rituals, and lucky charms
Quiz on gambling myths

5: Memory Memory capacity and false memories
Memory biases in problem and pathological gambling: wins are more easily 

recalled than losses
Mood congruency effect and the Pollyanna principle: negative mood evokes 

negative memories, positive mood evokes positive memories
Cognitive distortion in depression: mental filter

6: Gambling urge Triggers of gambling urge, positive and negative consequences of gambling 
behavior

Functional analysis of gambling behavior: analyses of triggers and consequences 
(positive/negative) of gambling behavior in specific situations

Triggers and acute urge to gamble
Mindfulness meditation

7: Debt regulation Downward spiral of debt and measures to stop it
Upward spiral of money management: short-term and long-term measures to 

reduce debt
Money-related dysfunctional cognitions and attitudes

8: Relapse prevention Self-determined relapse prevention
Personal triggers and warning signs of a relapse
Emergency plan
Depression and gambling
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both analyses, we tested random slopes. Random slope and fixed slope models were com-
pared using analysis of variance (ANOVA), and model fit was evaluated using the Akaike 
information criterion (AIC). The AIC is a commonly used criterion for model selection in 
LMM. The AIC considers two parameters: (1) the log likelihood (goodness of fit) and (2) 
the simplicity of the model. The lower the AIC, the better the model fit (Xu et al. 2015). 
The following R packages were used for data analyses: (1) lme4 package (Bates et al. 2015) 
was used for model computation and (2) lmerTest (Kuznetsova et al. 2017) was used for 
calculating p-values. Maximum likelihood estimation was used for parameter calculation 
(Nakagawa and Schielzeth 2013). Further information on the calculation of LMM in this 
study as well as specific equations can be found in the electronic supplementary material 
(supplementary material C).

Results

Thirty-eight individuals with gambling problems were recruited over a period of one and a 
half years (June 2018 to December 2019), thirteen of whom had to be excluded for violat-
ing the inclusion criteria (n = 2) or declining to participate in the study (n = 11). The final 
sample consisted of 25 participants. Baseline demographics and psychopathology are dis-
played in Table 2. The vast majority of participants were male (92%, n = 23). Most partici-
pants (72%, n = 18) were recruited in the two treatment facilities (64% counseling center, 
n = 16; 8% outpatient institution for psychotherapy, n = 2). The rest (28%, n = 7) learned 
of the study through a Google AdWords campaign. Participants showed moderate sever-
ity of gambling symptoms (M = 16.48, SD = 8.53) and dysfunctional gambling attitudes 
(M = 20.04, SD = 6.41) as assessed with the PG-YBOCS and the GABS. On average, par-
ticipants attended four of the eight sessions (M = 4.16, SD = 2.84). All eight modules were 
completed by 24% (n = 6) of the sample; 24% (n = 6) only visited one module. Almost three 
out of four (72%, n = 18) completed the post assessment. Completion rate (i.e.,  comple-
tion of baseline and post assessment; 72% vs. 71%) and module attendance (t(23) = 0.17, 
p = 0.865) did not differ between participants recruited at the two treatment centers, who 
were therefore already seeking help, and those, who were recruited via Google AdWords. 
Approximately one-quarter (24%, n = 6) of the sample was undergoing other treatment 
during the study period, including CBT (8%, n = 2), antidepressants (8%, n = 2), inpatient 
interval treatment (4%, n = 1), and psychiatrist consultation (4%, n = 1). Approximately 
one-third (36%, n = 9) had used mental health care in the past (e.g., psychotherapy, phar-
macotherapy, counseling).

Intention‑to‑Treat and Per‑Protocol Analyses

Intention-to-treat analyses using both MI and LOCF showed significant symptom reduc-
tions on all measures with small to moderate effect sizes (dz = 0.37—0.79; see Table 3), 
except for the behavior subscale of the PG-YBOCS. In the per-protocol analyses as well 
as analyses of the completer sample, significant symptom changes were observed on all 
scales, with moderate to strong effect sizes for completers (dz = 0.47–1.02) and the PP sam-
ple (dz = 0.73–1.37). A Mann–Whitney U Test was calculated in the PP sample to detect 
differences in symptom reduction among participants who were undergoing other treat-
ment during the study period, and participants who were being treated with Gambling-
MCT only. No significant differences emerged on any outcome measure (GABS: U = 7.50, 
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Z =  − 1.78, p = 0.076; PG-YBOCS total: U = 7.50, Z =  − 1.78, p = 0.076; PG-YBOCS 
thoughts: U = 8.50, Z =  − 1.67, p = 0.100; PG-YBOCS behavior: U = 10.50, Z =  − 1.45, 
p = 0.164).

Linear Mixed‑Effect Models

The AICs for all tested models of within-session analysis and analysis over the duration 
of the treatment are displayed in the supplementary material (supplementary material D). 
Calculation of treatment effects over the intervention period using LMM (i.e., changes 
from first to last session in within-session items) showed best model fit of random intercept 
models for all items except abstinence confidence, financial trigger, illusion of control, and 
chasing. Significant reductions in gambling thoughts (b =  − 0.08, 95% CI [− 0.15, − 0.01], 
p = 0.017), control over gambling (b =  − 0.12, 95% CI [− 0.21, − 0.04], p = 0.005), impair-
ment due to gambling thoughts (b =  − 0.10, 95% CI [− 0.17, − 0.03], p = 0.005), finan-
cial trigger (b =  − 0.14, 95% CI [− 0.23, − 0.04], p = 0.005), sadness (b =  − 0.14, 95% CI 
[− 0.21, − 0.06], p < 0.001), restlessness (b =  − 0.14, 95% CI [− 0.22, − 0.06], p = 0.001), 
positive associations with gambling (b =  − 0.08, 95% CI [− 0.13, − 0.02], p = 0.005), illu-
sion of control (b =  − 0.10, 95% CI [− 0.17, − 0.02], p = 0.015), and chasing (b =  − 0.07, 

Table 2   Sociodemographic characteristics and psychopathology. Means and standard deviations (in brack-
ets) or frequency (percent)

PG-YBOCS = Yale-Brown Obsessive Compulsive Scale adapted for Pathological Gambling; GABS = Gam-
bling Attitudes and Beliefs Scale

Variable Sample (N = 25)

Demographics
Gender Female 2 (8%)

Male 23 (92%)
Age (in years) 40.16 (12.72)
Highest educational level No school-leaving qualification 2 (8%)

Lower secondary school 2 (8%)
Secondary school 12 (48%)
Higher education entrance qualification 9 (28%)

Years of gambling 12.28 (11.25)
Currently employed 18 (72%)
Diagnosis Pathological gambling 5 (20%)

Depression 5 (20%)
Substance-related disorder 1 (4%)
Other 2 (8%)

Other treatment/therapy Current 6 (24%)
Past 9 (36%)

Psychopathology
PG-YBOCS Thoughts 9.28 (4.55)

Behavior 7.20 (4.80)
Total 16.48 (8.53)

GABS 20.04 (6.41)
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95% CI [− 0.13, − 0.02], p = 0.011) were found. Items related to abstinence motivation 
(abstinence intentions, abstinence confidence, and efforts to resist gambling thoughts) 
remained unchanged during the study period.

The within-session changes are displayed in Table 4. LMM analysis of within-session 
changes showed that for the majority of analyses the model that provided the best fit was 
the random intercept model. In contrast, for module 2 (probabilities I), random slope mod-
els demonstrated the best fit for seven of the twelve constructs assessed (gambling thoughts, 
effort to resist gambling thoughts, abstinence confidence, restlessness, positive associa-
tions, illusion of control, chasing). Random slope models for impairment due to gambling 
thoughts, abstinence intention, financial trigger, positive associations, and illusion of con-
trol were found to best fit module 1 (attributional style). Moreover, within-session changes 
in abstinence confidence were best described by random slope models for module 3 (self-
worth and mood), module 4 (probabilities II), and module 8 (relapse prevention). The 
superiority of the fit of the random slope model for these analyses points out a significant 
variance in participants’ level of these constructs at the beginning of the sessions as well 
as in their within-session change. After Bonferroni correction for multiple testing, no sig-
nificant within-session changes remained. All uncontrolled changes have to be interpreted 
with caution. Calculations showed adverse effects for the second module (probabilities I) 
on occurrence of gambling thoughts, perceived control over gambling, positive associa-
tions with gambling, and financial trigger (“If I had more money, I would start gambling 
again”). After module 1 (attributional style), participants reported higher impairment due 
to gambling thoughts compared to all other modules, but at the same time fewer gambling 
thoughts were reported. After module 8 (relapse prevention), stronger efforts to resist gam-
bling were reported. Module 3 (self-esteem and mood) led to a reduction in reported sad-
ness of participants. 

Two items were not included in the LMM analyses as they were assessed for those mod-
ules only. Ratings of those items will be used for adaption of Gambling-MCT but are not 
further discussed in this article. Another item had to be excluded from the analyses because 
of ambiguous interpretation by participants (“If I stopped gambling, all my problems would 
be solved”). Some participants referred to their gambling problems only when answering 
the item, while others referred to all their personal problems, including those that could not 
be changed by their behavior (e.g., death of a relative, physical health problems).

Subjective Appraisal

The subjective appraisal of Gambling-MCT was good (see Table 5). Out of the 18 partici-
pants who completed the post assessment, more than 90% (n = 17) rated the quality of the 
intervention as good to excellent. Almost 90% (n = 16) were satisfied with the program and 
would recommend it to individuals with similar problems. More than 80% (n = 15) stated 
that Gambling-MCT helped them cope with their problems more successfully and that they 
would participate again. The intervention met the needs and expectations of almost 80% 
(n = 14) of participants.

Subjective appraisal of individual modules can be derived from Table  6 that gives 
percentages and absolute numbers of participants taking part in each module. Over 90% 
of participants confirmed that seven of the eight modules were fun. The session on self-
esteem and mood was rated as fun by slightly less than two-thirds of the participants 
(64%). The majority of participants reported that they learned something new in all mod-
ules, and all participants affirmed this for modules 5 (memory) and 8 (relapse prevention). 
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Moreover, all participants reported they intended to adopt what they had learned in the 
modules about targeting gambling urge, debt regulation, and relapse prevention in their 
daily routine. Depending on the module, 80% to 100% rated the content of the session 
personally relevant and understandable. After all the modules, at least 90% expressed their 
intention to come to the next training session.

Discussion

Problem and pathological gambling results in severe impairments in psychosocial func-
tioning and a low quality of life (Cowlishaw et  al. 2016; Weinstock et  al. 2017). At the 
same time, only a small percentage of those affected are in treatment (Meyer et al. 2011), 
which reflects both a lack of available treatment programs (Thaller et al. 2017) and treat-
ment barriers on the patient side (Suurvali et al. 2009). In order to narrow this treatment 
gap, we developed a low-threshold metacognitive group training for individuals with gam-
bling problems (Gambling-MCT).

Main Findings

Significant symptom reduction in gambling-related cognitive distortions (moderate to 
large effect sizes), as measured with the GABS, emerged from baseline to post assessment. 
Moreover, overall symptom severity, as measured with the PG-YBOCS, declined at small 
to large effect sizes. Speaking for the safety of the approach, linear mixed models evalu-
ating session-specific changes did not show any adverse effects in symptomatology after 
Bonferroni correction for multiple testing. In fact, analysis of changes over the duration of 
the treatment indicated symptom reduction over the treatment course, as measured with the 
Within-Session and Adverse Effects questionnaire. However, deterioration on some items 
(occurrence of gambling thoughts, perceived control over gambling, positive associations 
with gambling, financial trigger) were observed after module 2 (probabilities I) compared 
to all other modules. Although none of these adverse effects remained significant after 
Bonferroni correction, we intend to revise this module. Compared with the other modules 
of Gambling-MCT, this module contained the most gambling-related pictures, which may 
have triggered the gambling urge (Ashrafioun et al. 2012).

Gambling-MCT demonstrated high acceptance among problem and pathological gam-
blers in this trial. Satisfaction with treatment was comparable to the level of acceptance in 
other treatment studies targeting problem and pathological gamblers undergoing dialectical 
behavioral group therapy (Christensen et al. 2013), couples therapy (Nilsson et al. 2018), 
and internet-based interventions (Bücker et al. 2018; Casey et al. 2017; Jonas et al. 2019) 
and was better than the appraisal of e-mail counseling (Jonas et al. 2019) as well as a moni-
toring, feedback, and support program (Casey et al. 2017). This high level of treatment sat-
isfaction along with the absence of negative side effects and good adherence (completion 
rate: 72%) support the feasibility of Gambling-MCT.

The completion rate of baseline and post assessments (72%) was good; completion 
rates in other treatment studies range from 38% (Ladouceur et al. 2015) to 100% (Tone-
atto 2016). On average, participants attended half of the training sessions. Approximately 
one-quarter finished all modules; another quarter attended only one module. These findings 
corroborate the clinical observation that motivation for treatment in problem and patholog-
ical gamblers fluctuates, resulting in high dropout rates and postponements or cancellations 
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of appointments as well as discontinuation of therapy (Ronzitti et al. 2017; Toneatto 2005). 
To further improve module attendance, Gambling-MCT may be extended through motiva-
tional techniques such as motivational interviewing (Miller and Rollnick 2002). Such tech-
niques may increase treatment motivation in problem and pathological gamblers (Jonsson 
et al. 2020; Pfund et al. 2020).

Treatment Gap for Problem and Pathological Gamblers

We hypothesized that the low-threshold and normalizing treatment approach, the cost-
effectiveness, the open group format, and the stimulating training atmosphere of Gam-
bling-MCT would contribute to reducing the treatment gap for problem and pathological 
gamblers by addressing both treatment barriers of the health system (e.g., lack of treatment 
programs, financial concerns) as well as barriers on the patient side (e.g., fear of failing in 
therapy, shame). Despite great effort and the implementation of different recruitment meth-
ods (i.e., media advertisements and recruitment through treatment facilities) that have been 
shown to recruit individuals with varying gambling severity (i.e., problem and pathological 
gamblers; Williams et al. 2010), only 25 participants were recruited over a period of almost 
one and a half years. This is in line with prior observations that recruitment of participants 
is a major challenge in gambling research (Toneatto 2005) due to the barriers experienced 
by problem and pathological gamblers (see introduction). The problems in recruitment 
of participants may suggest, contrary to our hypothesis, that the implementation of low-
threshold metacognitive training did not fully overcome the treatment barriers of problem 
and pathological gamblers. This indicates that barriers on the patient side seem to be more 
decisive than the dearth of treatment options. Patient-related barriers such as problem 
denial may be especially hard to overcome (Gainsbury et al., 2014; Khayyat-Abuaita et al. 
2015). However, it may also be possible that certain features of Gambling-MCT were not 
sufficiently highlighted in the study advertising. Future studies on Gambling-MCT should 
address this shortcoming by pointing out the advantages of the group training in the study 
advertising (e.g., video clips showing examples of the program and feedback from partici-
pants) because positive treatment perceptions have been associated with higher treatment 
initiation in the past (Khayyat-Abuaita et al. 2015).

To conclude, addressing treatment barriers as well as expectations and wishes of 
patients regarding treatment, which we are only beginning to understand, is important in 
reducing the treatment gap for individuals with gambling problems. Previous studies on 
treatment barriers show several methodological weaknesses, namely, small sample sizes, 
retrospective assessment via self-report, and a lack of assessment of important sociodemo-
graphic variables (Suurvali et al. 2009). Future studies need to address these shortcomings. 
Subsequently, based on these findings, treatment programs such as Gambling-MCT need 
to be adapted to better address fears and reservations about treatment initiation and to meet 
the needs and wishes for intervention held by problem and pathological gamblers.

Limitations

We would like to acknowledge some limitations of the present study. First, while the results 
tentatively demonstrate the safety and feasibility of the intervention, due to the uncontrolled 
design of the pilot study, the results on the efficacy of Gambling-MCT are not fully reli-
able. We cannot rule out that symptom changes might be due to reasons other than partici-
pation in Gambling-MCT, namely, the effects of concurrent participation in other treatment 
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programs or spontaneous remission since approximately one-third of all gamblers manages 
to quit gambling without seeking help (Cunningham et al. 2009; Meyer et al. 2011; Slut-
ske 2006). The first is unlikely as no significant differences emerged between participants 
using versus not using other treatment programs. Also, the latter might not be as common 
in this study as it is most likely to occur in patients with low symptom severity (Meyer 
et al. 2011); participants in the Gambling-MCT in this study on average showed moderate 
gambling severity at baseline. Nevertheless, effects of spontaneous remission are possible.

Second, we did not differentiate between diagnosed and non-diagnosed pathological 
gamblers but included all participants with subjective gambling problems because we con-
sider the need for treatment among problem gamblers to be high (see introduction). This 
liberal inclusion strategy may lead to a higher chance of a Type I error. Third, due to the 
difficulties in recruitment discussed above, the sample size of the study was rather small, 
which limited the generalizability of the results. Moreover, not all participants provided 
data on two items of the module-specific subjective appraisal questionnaire and within-
session ratings for all modules they attended as these two measures were added after the 
study period had started. In addition, participants only attended, on average, four of the 
eight modules. Due to the small sample size, these two points limit the results. Future stud-
ies need to evaluate Gambling-MCT with larger samples. Fourth, data were collected using 
self-report measures. Although these are time efficient, they are susceptible to biases such 
as social desirability or tendencies toward extreme response behavior. To address these 
biases, anonymous assessments and instruments with high psychometric qualities (GABS, 
PG-YBOCS) were used. Nevertheless, external ratings should be included in future studies. 
Finally, as Gambling-MCT addresses gambling-related and depressive symptoms, future 
studies should include measures assessing depressive symptomatology. Depressive symp-
toms were not assessed in the current trial. Accordingly, it cannot be discerned whether the 
reduction  of gambling-related cognitive distortions ans gambling symptoms was caused 
by a decline in depressive symptoms or gambling-specific cognitive distortions or both. 
Furthermore, it is not yet known whether addressing depressive cognitive distortions in 
Gambling-MCT is necessary to yield an effect.

All in all, to assess valid data on the efficacy and acceptance of Gambling-MCT, ran-
domized controlled trials with large sample sizes and follow-up assessments are needed. 
We did not conduct such a trial as the primary aim of this pilot study was to evaluate the 
feasibility, acceptance and safety of our approach as a first step. We plan to conduct a ran-
domized controlled trial to evaluate long- and short-term effectiveness of the intervention.

Implications

This trial offers first evidence of the acceptance and safety of Gambling-MCT, which sup-
ports the feasibility of the training. However, participants’ attendance of the modules in 
this trial was not fully satisfactory. Moreover, recruitment of participants remains a critical 
task in gambling research. Future studies need to evaluate the effectiveness of the interven-
tion in randomized controlled trials with a larger sample to provide data on short- and long-
term effects of the intervention. Reasons for non-initiation of treatment need to be further 
investigated so that treatment programs and recruitment strategies can be adapted to the 
needs and reservations of individuals with gambling problems. Moreover, including moti-
vational strategies in study advertising, such as highlighting reasons to initiate treatment 
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and creating positive treatment perceptions, as well as offering treatment programs that 
contain strategies from MI, may raise treatment motivation.
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