
Original Research

Assessing the Relationship between
Disordered Gamblers with Psychosis
and Increased Gambling Severity:
The Mediating Role of Impulsivity
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Abstract
Objective: Recent research suggests that disordered gambling and psychosis co-occur at higher rates than expected in the
general population. Gamblers with psychosis also report greater psychological distress and increased gambling severity.
However, the mechanism by which psychosis leads to greater gambling symptomology remains unknown. The objective of the
present research was to test whether impulsivity mediated the relationship between comorbid psychosis and gambling severity.

Method: The sample consisted of 394 disordered gamblers voluntarily seeking treatment at a large university hospital in São
Paulo, Brazil. A semistructured clinical interview (Mini-International Neuropsychiatric Interview) was used to diagnosis the
presence of psychosis by registered psychiatrists. Severity of gambling symptoms was assessed using the Gambling Symptom
Assessment Scale, and the Barratt Impulsiveness Scale–11 provided a measure of impulsivity.

Results: Of the sample, 7.2% met diagnostic criteria for psychosis. Individuals with a dual diagnosis of psychosis did not
report greater gambling severity. Conversely, dual diagnoses of psychosis were associated with greater levels of impulsivity.
Higher levels of impulsivity were also associated with greater gambling severity. Importantly, support for our hypothesised
mediation model was found such that impulsivity mediated the association between disordered gambling and psychosis and
gambling severity.

Conclusion: Impulsivity appears to be a transdiagnostic process that may be targeted in treatment among disordered
gamblers with a dual diagnosis of psychosis to reduce problematic gambling behaviours.

Abrégé
Objectif : La recherche récente suggère que le jeu pathologique et la psychose sont co-occurrents à un taux plus élevé
qu’escompté dans la population générale. Les joueurs souffrant de psychose déclarent aussi une plus grande détresse psy-
chologique et une gravité accrue du jeu. Toutefois, le mécanisme par lequel la psychose entraı̂ne une plus grande sympto-
matologie du jeu demeure inconnu. L’objectif de la présente recherche était de vérifier si l’impulsivité servait de médiateur à la
relation entre la psychose comorbide et la gravité du jeu pathologique.
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Méthode : L’échantillon consistait en 394 joueurs pathologiques cherchant volontairement un traitement à un grand hôpital
universitaire de São Paulo, au Brésil. Une entrevue clinique semi-structurée (MINI) a servi à diagnostiquer la présence de
psychose par des psychiatres agréés. La gravité des symptômes de jeu a été évaluée à l’aide de l’échelle d’évaluation des
symptômes du jeu, et l’échelle d’impulsivité de Barratt – 11 mesurait l’impulsivité.

Résultats : Dans l’échantillon, 7,2% satisfaisaient aux critères diagnostiques de la psychose. Les personnes ayant un double
diagnostic de psychose ne déclaraient pas une plus grande gravité du jeu. À l’inverse, les diagnostics doubles de psychose
étaient associés à de plus hauts niveaux d’impulsivité. Les niveaux élevés d’impulsivité étaient aussi associés à une gravité
accrue du jeu. Surtout, notre hypothèse de modèle de médiation s’est confirmée du fait que l’impulsivité médiait l’association
entre le jeu pathologique et la psychose et la gravité du jeu.

Conclusion : L’impulsivité semble être un processus transdiagnostique qui peut être ciblé en traitement chez les joueurs
pathologiques qui ont un double diagnostic de psychose afin de réduire les comportements de jeu problématiques.
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Disordered gambling and psychosis are both rare psychiatric

disorders, with prevalence rates estimated to be 1% to 2%1

and 1% to 3%,2 respectively. There is empirical evidence to

suggest, however, that these disorders co-occur at greater

rates compared to the general population. Studies examining

the co-occurrence of these 2 rare disorders have found that

disordered gamblers are 3.5 to 3.8 times more likely to be

diagnosed with psychosis.3,4 Similarly, 12.2% to 19.2%
of individuals with psychosis meet criteria for disordered

gambling,5-7 suggesting that disordered gamblers are at an

increased risk of psychosis and vice versa.

A potential reason for the increased rate of comorbidity

between the 2 disorders may be due to similar dysfunctions

in brain pathology and psychological processes common to

both. For example, both disordered gambling and psychosis

are linked to abnormalities in dopamine and serotonin

transmission,8-10 disruption of motivation and reward

systems, impaired impulse control, and reward-directed

behavioural disturbance10-12—dysfunctions that may also

manifest in increased risk of psychopathology. Indeed,

disordered gamblers with psychosis are at greater risk of

poly-comorbid psychopathology and suicidality compared

to disordered gamblers without psychosis.3

Recent empirical studies have also highlighted that dis-

ordered gamblers with psychosis may experience greater

gambling severity and more cognitive distortions around

gambling.13 Corroborating these findings, disordered gam-

blers with psychosis report significantly more problems

with gambling, including spending more hours gambling

per week and greater psychosocial impairments associated

with their gambling.3 Despite recent accumulating

evidence of greater gambling severity among this dual-

diagnosis population, the mechanism by which the dual

diagnosis of gambling and psychosis leads to increased

gambling severity remains unknown. In the present

research, we propose that impulsivity may represent one

potential mechanism that may account for the relationship

between disordered gamblers with a dual diagnosis of psy-

chosis and increased gambling severity.

The Mediating Role of Impulsivity

Impulsivity is defined as “a predisposition toward rapid,

unplanned reactions to internal or external stimuli without

regards to the negative consequences to these reactions.”14

Impulsivity is widely thought of as a multidimensional con-

struct composed of various psychological facets, including

cognitive, affective, and motor components.15 Recently,

impulsivity has been conceptualised from a transdiagnostic

perspective, in which high levels of impulsivity constitute an

underlying pathology that may lead to the manifestation of a

wide array of psychological symptoms.16 Providing support

for this supposition, impulsivity has been suggested to be a

core feature of addictive disorders, including disordered

gambling,17 as well as psychosis.18,19

In terms of the association between impulsivity and dis-

ordered gambling, disordered gamblers consistently report

greater levels of impulsivity compared to nongamblers.20

The significant role of impulsivity in disordered gambling

has also been demonstrated using behavioural tasks. For

example, delay-discounting tasks show that disordered gam-

blers are more likely to prefer smaller immediate rewards

over larger delayed rewards, which is associated with greater

gambling severity.21 Impulsivity is also a core feature of

psychosis. High levels of impulsivity have been identified

in studies using both self-report measures22 as well as beha-

vioural assessments of impulsivity.23 In fact, impulsivity is

one of the most commonly reported behavioural character-

istics in psychosis,24 which may manifest in increased risk of

problematic engagement with addictive disorders, including

disordered gambling.

Elevated rates of impulsivity may have some important

clinical implications in the treatment of disordered

gambling. For example, among disordered gamblers,

impulsivity is associated with greater severity of gambling

symptomology.25 Furthermore, previous studies have found

that higher levels of impulsivity have been associated with

worse treatment outcomes, including increased likelihood

of treatment failure (i.e., dropout).26-28 Unfortunately, most
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treatment models for disordered gambling do not adequately

incorporate strategies to reduce impulsivity, which poten-

tially reduces treatment efficacy. If impulsivity is shown to

be a mediating mechanism, then it may be possible to target

impulsivity during treatment to improve outcomes both

among disordered gamblers and disordered gamblers with

a dual diagnosis of psychosis.

In sum, the extant literature has identified impulsivity as a

key clinical feature of both disordered gambling and psycho-

sis, which suggests that a dual diagnosis of disordered gam-

bling and psychosis may be associated with increased

impulsivity. In turn, increased impulsivity may be the

mechanism by which disordered gamblers with psychosis

experience greater gambling severity. Providing support for

this supposition, it has been postulated that impulsivity may

be the mechanism that links psychosis with addictive

disorders.29 However, no study to date has empirically tested

this assertion or assessed whether impulsivity mediates the

association between a dual diagnosis of disordered gambling

and psychosis and increased gambling severity. The aim of

the present research was to fill this empirical gap.

Methods

Participants and Procedures

Disordered gamblers who were voluntarily seeking treat-

ment (N ¼ 349) were recruited at the Gambling Outpatient

Unit of the Institute of Psychiatry at the University of São

Paulo Hospital in Brazil between 2006 and 2015. Ethics

approval was obtained from the ethics committee of the

Clinics Hospital of the University of São Paulo, and

informed consent was obtained from all participants prior

to data collection. Patients were clearly told at the outset that

treatment was not contingent upon research participation.

Measures

Psychosis. The Portuguese version of the Mini-International

Neuropsychiatric Interview (MINI)30 was used by registered

psychiatrists to make a diagnosis of psychosis. The diag-

noses of psychosis in the present research include any dis-

orders in the psychosis spectrum (e.g., schizophrenia,

schizoaffective disorder) but exclude mood disorders with

psychotic features. The MINI is a brief semistructured psy-

chiatric interview that has demonstrated strong psychometric

properties, including reliable diagnoses, compared to the

Composite International Diagnostic Interview (CIDI) and

the Structured Clinical Interview for the DSM (SCID). Com-

pared to the SCID, Sheehan and colleagues31 reported the

following measures of agreement for a clinical diagnosis of

psychosis: k ¼ 0.76, sensitivity ¼ 0.88, specificity ¼ 0.92,

positive predictive value ¼ 0.77, and negative predicted

value ¼ 0.96. Similar measures of agreement were reported

when comparing the MINI to the CIDI: k ¼ 0.70, sensitivity

¼ 0.87, specificity ¼ 0.89, positive predictive value ¼ 0.70,

and negative predicted value ¼ 0.96.32

Gambling severity. Gambling symptom severity was assessed

using a Portuguese version of the Gambling Symptom

Assessment Scale (G-SAS).33 The GSAS is a 12-item self-

report measure that provides an overall indication of gam-

bling severity, including preoccupation with gambling, loss

of control over one’s gambling behaviour, and psychological

and interpersonal harms caused by gambling. The original

validation of the G-SAS reported a test-retest reliability of

.704 and demonstrated good convergent validity with the

Pathological Gambling–Clinical Global Impression.34

In a subsequent study,33 the G-SAS demonstrated good

reliability (test-retest) and validity compared to the Problem

Gambling–Yale Brown Obsessive Compulsive Scale and

physician-rated Clinical Global Impression Scale. Each item

on the G-SAS is rated on a 0- to 4-point Likert scale, with

higher scores indicating more severe gambling symptoms.

The internal consistency of the G-SAS in the present sample

was a ¼ .93.

Impulsivity. The Portuguese version of the Barratt Impulsive-

ness Scale–11 (BIS-11)35 was used to provide a measure of

impulsivity and is arguably the most widely used self-

report measure of impulsivity.36 The BIS-11 contains

30 items that assess various aspects of impulsivity and is

anchored from 0 (rarely/never) to 4 (almost always/

always). The items are summed to provide an overall score,

with elevated scores indicating greater levels of impulsiv-

ity. The BIS-11 has demonstrated excellent psychometric

properties in both clinical and nonclinical populations and

has been shown to reliably differentiate between nonaddic-

tion and addiction populations, including disordered

gamblers.36 Indeed, the internal consistency from the current

sample was a ¼ .73.

Analytic Plan

To test our mediation model, we first used Baron and

Kenny’s 3-step test of mediation37 to assess the associations

B = 7.07, SE = 2.81* B = .38, SE = .07** 

Gambling Severity 
Dual Diagnosis of 

Psychosis 

B = 5.11, SE = 3.17 
(B= 2.7, SE = 1.22, 95% CI= .54, 5.35) 

Impulsivity 

Figure 1. Mediation model with dual diagnosis of psychosis as the
independent variable (coded : 0 ¼ no psychosis, 1 ¼ psychosis),
impulsivity as the mediator, and gambling severity as the dependent
variable. The unstandardized coefficients and standard error shown
in parentheses reflect the inclusion of the mediator in the equation.
*p < .05, **p < .01.
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between a dual diagnosis of disordered gambling and psy-

chosis, impulsivity, and gambling severity (see Figure 1). In

the first step of the model, we tested whether a dual diagnosis

of disordered gambling and psychosis was associated with

increased gambling severity. Next, we tested whether disor-

dered gamblers with psychosis reported greater levels of

impulsivity and whether increased impulsivity was associ-

ated with greater gambling severity when controlling for

dual diagnosis. In the final step, we assessed whether impul-

sivity weakened the association between disordered gam-

blers with psychosis and increased gambling severity (i.e.,

mediation). We then obtained bias-corrected 95% boot-

strapped confidence intervals (CIs) of this indirect effect

with 10,000 iterations using Preacher and Hayes’s38 PRO-

CESS macro (model 4). The number of disordered gamblers

with psychosis (n ¼ 25) was at the minimum level for

regression-based mediation models, and therefore we chose

to bootstrap with 10,000 iterations to provide more stability

to our model. Support for mediation is found when the 95%
CIs of the indirect effect do not cross zero. Bootstrapping

techniques have become the gold standard for testing media-

tion as it provides increased power and is a nonparametric

test (i.e., does not assume normal distribution). Furthermore,

simulation tests show that bootstrapping is the most valid

method of testing mediation.39

We did not collect age of onset for psychosis, which would

have helped to establish temporality between the independent

variable (IV) and dependent variable (DV). We proceeded to

test a mediation model with the following theoretical justifi-

cation: (1) the age of onset for gambling problems in the

present sample was 39.29 (SD, 12.92), and (2) the age of onset

for psychosis is typically early to mid-20s for men and late 20s

for women.40 As such, it is plausible that, on average, the

onset of psychosis preceded the onset of gambling problems,

which helps to partly address the issue of temporality. Finally,

we controlled for gender in our mediation analysis as women

were more likely to be diagnosed with psychosis and reported

greater levels of gambling severity in our sample.

Results

Preliminary Results

Table 1 provides a summary of the demographic character-

istics of the sample. The rate of psychosis in the present

sample was 7.2% (n¼ 25). The results found that disordered

gamblers with psychosis were more likely to be female and

reported lower years of formal education. No other demo-

graphic differences were found, Ps > 0.35.

Main Results

Table 2 provides correlations and means/standard deviations

(on the diagonal) for our variables of interest. In regards to

our main analysis, no significant differences were found

between disordered gamblers with and without psychosis

on gambling severity (B ¼ 5.11; SE ¼ 3.17; t ¼ 1.30;

Table 1. Comparison of Demographic Characteristics between Disordered Gamblers with and without Psychosis.

Disordered Gamblers without
Psychosis (n ¼ 324)

Disordered Gamblers with
Psychosis (n ¼ 25)

Characteristics n % M (SD) n % M (SD) Test P Value

Age 47.1 (12.6) 47.6 (10.1) U ¼ 0.15a 0.880
Sex w2 ¼ 5.61 0.018b*

Male 191 60.3 9 36.0
Female 126 39.7 16 64.0

Ethnic group 0.224c

Caucasian 225 72.3 14 58.3
African American 23 7.4 5 20.8
Mixed race 48 15.4 5 20.8
Asian 11 3.5 0 0.0
Other 3 1.0 0 0.0

Marital status 0.380c

In a relationship 161 51.9 11 44.0
Single 89 28.7 12 48.0
Other 59 19.4 2 8.0

Sexual orientation 0.714c

Heterosexual 295 94.6 25 100.0
Homosexual 13 4.2 0 0.0
Bisexual 3 1.0 0 0.0

Years of education 11.3 (4.6) 9.6 (6.3) U ¼ –2.11a 0.035*
Income ($USD) 5242.27 (6861.66) 3532.40 (2951.95) U ¼ –0.93a 0.354

aMann-Whitney U.
bChi-square.
cFisher’s exact test was used as expected cell counts were less than 5.
*P < 0.05.
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P ¼ 0.196; 95% CI, –2.14 to 10.36). Conversely, disordered

gamblers with psychosis reported significantly higher levels

of impulsivity (B ¼ 7.07; SE ¼ 2.81; t ¼ 2.51; P ¼ 0.013;

95% CI, 1.52-12.61). Impulsivity was also significantly

associated with greater gambling severity, even when con-

trolling for a dual diagnosis of psychosis (B¼ .38; SE¼ .07;

t ¼ 5.24; P < 0.001; 95% CI, .23-.53).

Mediation Analysis

Although a nonsignificant direct effect of comorbid psycho-

sis and gambling severity was observed, we proceeded to test

the hypothesised mediation model as advances in mediation

analysis no longer require a significant direct effect when

proposing a significant indirect effect.38,41,42 The results of

the bootstrapping found that the bias-corrected 95% CI of the

indirect effect was estimated to lie between .54 and 5.35

(B ¼ 2.70; SE ¼ 1.22), thus providing support for our

hypothesised mediation model (Figure 1). The association

between psychosis and gambling severity weakened when

impulsivity was included in the model (B¼ 1.41; SE¼ 3.03;

t ¼ .47; P ¼ 0.642; 95% CI, –4.57 to 7.39). We also ran the

above mediation analysis with the DSM-540 symptom count

for gambling disorder as an alternate measure of gambling

severity. The pattern of results remained consistent, provid-

ing further support for our mediation model.

Discussion

Disordered gamblers with a dual diagnosis of psychosis

remain an understudied population, despite recent research

suggesting that they represent a high-risk clinical group.

The present research adds to a growing understanding of

potential factors that may lead these individuals to experi-

ence significantly elevated levels of psychopathology and

distress. In the present research, we found that impulsivity

is a potential mechanism leading disordered gamblers with

psychosis to experience significantly greater gambling

severity compared to disordered gamblers without psycho-

sis. These results make theoretical sense given the impor-

tant role of impulsivity in the manifestation of both

disordered gambling and psychosis, as well as increased

severity of gambling problems.

An interesting finding of the present research is that

women were more likely to be diagnosed with psychosis and

in turn exhibited greater levels of impulsivity. This finding at

first may seem go against the extant literature, which con-

sistently finds that men are more likely to be diagnosed with

psychosis43 and are more likely to be impulsive.44 However,

amongst people diagnosed with psychosis, previous research

on gender differences has found that women are in fact more

likely to experience greater levels of impulsivity than

men.45,46 As the present research hypothesised impulsivity

as the mechanism that may lead to greater gambling severity,

it is plausible that the greater proportion of women in our

sample with psychosis may be due to the elevated levels of

impulsivity among women with psychosis leading to greater

gambling severity and thus being more likely to seek treat-

ment than male gamblers with psychosis.

The finding that impulsivity is elevated amongst disor-

dered gamblers with a dual diagnosis of psychosis converges

with previous research that has examined impulsivity among

gamblers with comorbid psychiatric disorders. For example,

impulsivity has been found to be elevated amongst disor-

dered gamblers with comorbid substance use disorders,

including alcohol47,48 as well as mood disorders.49 These

findings are not surprising when examined from the

influential pathways model of problem and pathological

gambling.50 According to the pathways model, impulsivity

is a key characteristic of the pathway 3 gamblers, who are

likely to present with the greatest impairments in gambling

severity, distress, and comorbid psychiatric disorders. Further-

more, it is thought that impulsivity is heightened during peri-

ods of negative affect (i.e., urgency), which may further

increase gambling severity and distress. Given impulsivity has

been linked to a wide array of comorbid psychiatric disorders

(including psychosis) and that it is linked to greater severity

suggests the important role impulsivity may play in the

expression of comorbid disorders and the need to be targeted

during treatment for disordered gambling.

The results of the present research have important clinical

implications. Recent advances in the study of psychopathol-

ogy have moved from symptom-based models towards those

emphasising clusters of syndromes and transdiagnostic

approaches that cut across psychopathology.51,52 Impulsivity

has been identified as one key potential transdiagnostic fac-

tor, which may underlie the expression of various psychiatric

disorders, including addictive disorders and psychosis.53

Identifying underlying psychological processes has immense

treatment benefits in that targeting and treating these pro-

cesses can be more efficient in alleviating psychopathology54

and can reduce secondary psychiatric symptoms in compari-

son to treatments targeting a single disorder. For example,

transdiagnostic treatments for anxiety disorders often result

in not only reduced symptoms of anxiety but also ameliorate

symptoms of depression.55

Applied to the context of the present research, treatment

strategies that help disordered gamblers with psychosis

(and disordered gamblers without psychosis) to make less

Table 2. Correlations between Dual Diagnosis of Psychosis,
Gambling Severity, and Impulsivity (Means and Standard Deviations
on the Diagonal).

Psychosis Gambling Severity Impulsivity

Psychosis n ¼ 25
Gambling severity .12a 26.09 (11.18)
Impulsivity .17a* .34** 73.12 (10.39)

aDenotes point-biserial correlations. Gambling severity was assessed with
the Gambling Severity Assessment Scale.33 Impulsivity was assessed using
the Barratt Impulsiveness Scale.35

*P < 0.05, **P < 0.01 level (2-tailed).

374 The Canadian Journal of Psychiatry 63(6)



impulsive choices may be an effective strategy in decreas-

ing problematic gambling behaviour. A potential treatment

strategy that could be applied in this context is working

memory training. There is evidence suggesting that

working memory training can effectively increase self-

control and reduce impulsivity (e.g., delayed reward

discounting).56 While working memory training has yet to

be examined in populations of pathological gamblers, it has

shown promise as an adjunctive treatment for individuals

with other addictions57 and individuals with psychosis.58

These results suggest that working memory training may

be an efficient and effective method of reducing gambling

symptoms, particularly those with an already elevated risk

of impulsivity such as individuals with a dual diagnosis of

disordered gambling and psychosis.

A second clinically significant finding in the present

research is that, while the rates of comorbid psychosis were

not as high as comorbid mood or substance use disorders

typically found among gamblers,59 7.2% is a significant pre-

valence and is approximately 3 times higher than rates of

psychosis found in the local population.60 Moreover, previ-

ous research suggests that disordered gamblers with psycho-

sis represent a uniquely high-risk population, as individuals

with this dual diagnosis present with greater levels of impair-

ment and distress, including suicidality.3 As such, we hope

that the present research further highlights the need for clin-

icians who specialise in the treatment of disordered gamblers

to be cognisant of the potential dual diagnosis of psychosis

and the potential need for critical care.

Limitations

A limitation of the present research is the cross-sectional

nature of the study. Although the present research provides

preliminary support that impulsivity is an important

mechanism that leads disordered gamblers with psychosis

to experience greater severity of gambling problems, long-

itudinal studies are needed to infer causality. However, in

the present research, we examined theoretically plausible

mediation pathways, as the age of onset for problem gam-

bling in the sample is significantly older than the typical

age of onset for psychosis, suggesting that the onset of

psychosis generally preceded the onset of gambling. Sec-

ond, the sample consisted of treatment-seeking gamblers,

which may reduce the generalisability of results; however,

the results of our present research may have greater clinical

utility. Third, the present sample cannot speak to specific

DSM-540 psychotic disorders. As such, it is not known

whether the association between psychosis and impulsivity

and gambling severity is dependent on chronicity or sever-

ity. Fourth, the data collection in the present sample ranged

10 years, which may introduce historical threats. That said,

the Gambling Outpatient Unit of the Institute of Psychiatry

at the University of São Paulo Hospital was under the direc-

tion of the senior author (H.T.) throughout the duration of

the study, which provides stability in data collection.

Indeed, no major changes to the recruitment or protocol

occurred during the study period, which helps to control

for historical threats. Last, there are likely other mechan-

istic factors that are important in understanding the rela-

tionship between this dual-diagnosis population and

increased psychopathology, such as emotional dysregula-

tion, reliance on maladaptive coping strategies, and that

gambling may fill a social need among disordered gamblers

with psychosis.13 Future research assessing other potential

mediators would be highly informative.

Conclusion

Disordered gamblers with a dual diagnosis of psychosis

represent a high-risk population. Yet, there is a paucity of

empirical literature assessing clinical and psychological

correlates in this population. The present research aimed

to add to our growing understanding in this population by

examining impulsivity as a mechanism by which disor-

dered gamblers with psychosis experience greater gam-

bling severity. These results highlight the need for further

research on disordered gamblers with psychosis, as well as

the need for sophisticated treatments in working with this

population in clinical practice.
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