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Abstract

Gambling Disorder (GD) is a prominent psychiatric disorder affecting individuals world-
wide. Research suggests that key risk factors for GD include stressful life events (SLEs)
and specific psychological factors, such as gambling-related cognitive distortions. The pre-
sent study investigated the potential mediating role of specific psychological factors (i.e.,
gambling-related cognitive distortions, difficulty in emotion regulation, and self-control)
in the relationship between SLEs and GD. A cross-sectional study using an online survey
was developed to investigate the relationship between SLEs and GD in a mediation model.
A total of 516 participants were initially recruited online to the present study, and data
from 290 participants were fully included in the statistical analyses conducted. Sociodemo-
graphic and gambling-related data were collected in addition to data related to participants’
SLEs, GD, gambling-related cognitive distortions, difficulty in emotion regulation, and
self-control. The results of the parallel multiple mediation analysis conducted found that
gambling-related cognitive distortions and difficulty in emotion regulation mediated the
relationship between SLEs events and GD. However, self-control was not found to mediate
this relationship. The findings suggest that individuals who experience SLEs may be more
vulnerable to the development of GD through their belief in gambling-related cognitive
distortions and experience of difficulty regulating their emotions. Implications regarding
potential preventive efforts for GD are discussed.
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Introduction

According to the fifth edition of the Diagnostic and Statistical Manual of Mental Disor-
ders (DSM-5; American Psychiatric Association [APA], 2013), ‘Gambling Disorder’ (GD)
is a psychiatric condition characterised by persistent and recurrent maladaptive patterns
of gambling behaviour leading to clinically significant distress or impairment. Globally,
prevalence rates for GD have been reported to range from 0.7 to 6.5% (Calado & Griffiths,
2016). GD is a significant global health issue, and in Australia, it has been estimated that
approximately 1.5% of men and 0.8% of women are disordered gamblers (Wilkins, 2017).

Previous research has suggested that GD is highly co-morbid with other psychiatric
conditions, such as mood, anxiety, and alcohol-use disorders (Potenza et al., 2019). Fur-
thermore, longitudinal studies have found GD to be associated with the subsequent devel-
opment of additional psychiatric conditions (Parhami et al., 2014). Studies have also
shown GD to be a significant source of psychosocial harm, with GD being associated with
poorer quality of life and increased suicide attempts (Ledgerwood & Petry, 2004) as well
as decreased job productivity, unpaid debts, and engagement in crime to fund the activity
(Walker & Sobel, 2016).

Given the numerous adverse effects associated with GD and its negative impact on indi-
viduals and those around them, it is important that individuals are prevented from becom-
ing disordered gamblers. To achieve this goal, knowledge of the key risk factors that render
individuals more vulnerable to the development of GD is paramount. Empirical evidence
has demonstrated that key risk factors for GD (among others) include stressful life events
(SLEs) (Poole et al., 2017; Tang & Oei, 2011).

Stressful Life Events and Gambling Disorder

SLEs have been shown to predict the onset of GD as the more SLEs an individual experi-
ences, the more likely that person is to develop GD (Wang et al., 2020). Indeed, disordered
gamblers have been found to experience more SLEs than both social and non-gamblers
(Bergevin et al., 2006). A number of models have long theorised that gambling, like other
maladaptive behaviours, may represent a strategy to help individuals cope with SLEs and
related negative emotions (Blaszczynski & Nower, 2002; Jacobs, 1986).

Jacob’s (1986) General Theory of Addiction postulates that SLEs may predispose indi-
viduals to maladaptive behaviours, such as gambling, which are engaged in as a way of
relieving and/or escaping from the negative emotions associated with stressful events. Fur-
thermore, according to Blaszczynski and Nower’s (2002) pathways model of gambling,
there are three subgroups of disordered gamblers, including the emotionally vulnerable
disordered gambler. Emotionally vulnerable individuals, by their very nature, struggle to
adaptively cope with stress, leading emotionally vulnerable disordered gamblers to gamble
as a way of coping with SLEs and associated negative emotions (Blaszczynski & Nower,
2002). Qualitative studies support these theoretical models, with participants stating gam-
bling helped them to escape from SLEs as well as improve their associated negative mood
(Hagen et al., 2013; Wood & Griffiths, 2007). Since addictive disorders are thought to con-
stitute a maladaptive form of coping (Tobin et al., 2014), it is possible GD will follow a
similar pattern in relation to SLEs.

Although longitudinal studies have shown SLEs to predict GD (e.g., Luce et al.,
2016), alternative evidence exists suggesting SLEs may be unrelated to gambling and the
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subsequent development of GD. For example, Lightsey and Hulsey (2002) found among
females, SLEs were not a direct predictor of GD, while among males, SLEs only indirectly
predicted GD through lower levels of impulsiveness. Similarly, Storr et al. (2012) reported
no association between adverse life events and GD in their study.

Blaszczynski and Nower’s (2002) pathways model of gambling also serves to support
the idea that SLEs may be unrelated to GD. That is, in addition to the emotionally vulner-
able disordered gambler who gambles as a way of coping with SLEs, Blaszczynski and
Nower (2002) also identified the behaviourally conditioned disordered gambler and the
antisocial impulsivist disordered gambler. Behaviourally conditioned disordered gamblers
are theorised to become disordered gamblers through behavioural reinforcements, such as
classical and operant conditioning (e.g., learning to associate gambling with positive emo-
tions; Blaszczynski & Nower, 2002). However, antisocial impulsivist disordered gamblers
are said to become disordered gamblers due to the impulsive traits they possess (Blaszc-
zynski & Nower, 2002).

Jacob’s (1986) general theory of addiction also reinforces the idea that SLEs and GD
may be unrelated. Along with individuals gambling to relieve or escape from negative
emotions associated with SLESs, this theory posits that another predisposing condition for
maladaptive behaviours, such as disordered gambling, is abnormally high or low physi-
ological arousal states (Jacobs, 1986). More specifically, it is theorised that individuals
with chronically high or low arousal levels will likely only respond to a narrow window
of stress-reducing substances or experiences, which may potentially be addictive (e.g.,
gambling). For example, an individual with chronic low levels of arousal may gamble and
subsequently develop GD because gambling is a stimulating activity which enhances their
physiological arousal state (Jacobs, 1986).

Given the existing conflicting evidence, Tang and Oei (2011) suggested that not all
gamblers who experience SLEs subsequently develop GD, indicating that the relationship
between these two phenomena may not be straightforward. Consequently, it is important to
further investigate the relationship between SLEs and GD to delineate the underlying fac-
tors that may mediate this relationship.

Gambling-Related Cognitive Distortions

Gambling-related cognitive distortions are erroneous beliefs gamblers may hold regarding
their ability to influence, control, or predict the outcome of a chance-based event (Griffiths,
1994; Jacobsen et al., 2007). Such cognitive distortions also encompass the belief gam-
bling will result in various positive outcomes and money lost to gambling will be recovered
by gambling further (Griffiths, 1994; Jacobsen et al., 2007). A robust relationship has been
shown between gambling-related cognitive distortions and GD, with disordered gamblers
consistently being found to hold more cognitive distortions about gambling than non-disor-
dered gamblers (Griffiths, 1994; Leonard & Williams, 2016).

The cognitive model of gambling posits that gambling-related cognitive distortions play
a significant role in the development of GD (Leonard & Williams, 2016). More specifi-
cally, gamblers who hold such erroneous beliefs may come to gamble at disordered levels
as they mistakenly believe they are more likely to win, due to their perceived control over
gambling outcomes and misunderstanding as to the nature of probability in chance-based
events (Griffiths, 1994; MacKay & Hodgins, 2012). Although the relationship between
gambling-related cognitive distortions and GD is supported by several studies, including
robust longitudinal research (e.g., Leonard & Williams, 2016), it remains unclear whether
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such cognitive distortions predispose disordered gambling or whether these erroneous
beliefs stem from disordered levels of gambling (Brooks et al., 2020). Consequently, causal
inferences between these variables cannot currently be established.

According to Tang and Oei (2011), SLEs can trigger cognitive distortions, including
gambling-related cognitive distortions, which in turn, may increase an individual’s vulner-
ability to GD. For example, Friedland et al. (1992) found participants experiencing high
levels of stress were more likely to hold distorted beliefs about gambling in comparison
to participants experiencing low levels of stress. Previous research has demonstrated that
SLEs can compromise skills associated with executive functioning, including the ability to
successfully appraise situations (Pechtel & Pizzagalli, 2011). Due to this deficit in cogni-
tive appraisal ability, individuals who experience SLEs may be more susceptible to cogni-
tive distortions, such as gambling-related cognitive distortions (Tang & Oei, 2011). This
is because individuals with an impaired cognitive appraisal ability struggle to adequately
evaluate situations, resulting in a potentially distorted view of those situations (Tang &
Oei, 2011).

Psychological interventions targeting gambling-related cognitive distortions have been
shown to be moderately effective in the treatment of GD (Ladouceur et al., 2001). How-
ever, upon review of these studies, high rates of treatment non-response and relapse were
found to be present (Daughters et al., 2003), suggesting that additional psychological fac-
tors (e.g., difficulty in emotion regulation and lack of self-control) may underlie the rela-
tionship between SLEs and GD.

Difficulty in Emotion Regulation

The term ‘emotion regulation’ refers to the cognitive process whereby individuals exert
control over which emotions they experience, and when and how they experience them
(Poole et al., 2017). Difficulty in emotion regulation, therefore, refers to deficits in this
complex process. Difficulty in emotion regulation is a key risk factor for the develop-
ment of GD (Poole et al., 2017), with the DSM-5 diagnostic criteria for GD (APA, 2013)
accounting for this and including “gambling when feeling distressed” within the core diag-
nostic criteria for GD. This indicates that disordered gamblers may have difficulty regulat-
ing their negative emotions, potentially leading them to gamble more to cope with these
emotions (Navas et al., 2017). Several studies have found difficulty in emotion regulation to
be positively associated with GD, with disordered gamblers consistently exhibiting greater
difficulty regulating their emotions when compared to non-disordered gamblers (Navas
et al., 2017; Poole et al., 2017).

An individual’s emotion regulation skills are thought to influence their mood (Marchica
et al., 2020). More specifically, individuals with poor emotion regulation skills are likely to
experience negative emotions more fully owing to the fact that they struggle to control their
emotions, particularly negative emotions (Marchica et al., 2020). Consequently, individu-
als who experience difficulty regulating their emotions may be more likely to engage in
maladaptive behaviours, such as gambling, in order to relieve their negative mood, poten-
tially rendering them more vulnerable to the development of GD as a maladaptive coping
mechanism (Marchica et al., 2020).

Wang et al. (2020) have suggested that SLEs can facilitate emotion regulation diffi-
culties, in turn, increasing susceptibility to GD. Burns et al. (2010) found females who
had experienced SLEs (e.g., physical, emotional, or sexual abuse) had greater difficulty
regulating their emotions compared to females who had not experienced such adversities.
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Building on this, Poole et al. (2017) found that difficulty in emotion regulation mediated
the relationship between adverse childhood experiences (i.e., a specific type of stressful life
event occurring during childhood) and GD.

According to Burns et al. (2010), SLEs trigger intense negative emotions which over-
whelm and consequently impair an individual’s capacity to effectively regulate their emo-
tions. This difficulty in emotion regulation among individuals who experience SLEs results
in them being less able to control their negative emotions (Burns et al., 2010). Conse-
quently, such individuals may be more likely to engage in potentially problematic behav-
iours (e.g., problematic gambling) to down-regulate their adverse emotions, possibly ren-
dering them more susceptible to the development of GD as a maladaptive coping strategy
(Burns et al., 2010). While there is evidence suggesting that SLEs can elicit emotional
vulnerabilities, such as deficits in emotional regulation, it is important to note that such
emotional vulnerabilities may also render individuals more sensitive to stress (Tang & Oei,
2011).

Self-Control

Self-control refers to an individual’s capacity to modify or override their impulses, urges,
desires, and habitual responses (Hagger et al., 2010). Therefore, in the context of disor-
dered gambling, self-control may refer to an individual’s ability to modify or override their
urge to gamble. According to Baumeister et al. (2007), individuals who lack self-control
are more likely to experience maladaptive behavioural and social outcomes, such as GD.
Indeed, self-control failures are central to the development of GD (Bergen et al., 2012),
with repeated unsuccessful attempts to resist the urge to gamble being one of the key
DSM-5 diagnostic criteria for GD (APA, 2013). Previous research has demonstrated a neg-
ative relationship between self-control and GD, wherein disordered gamblers report lower
levels of self-control and exhibit less controlled behaviours compared to non-disordered
gamblers (e.g., Bergen et al., 2012; McQuade & Gill, 2012).

Arguably, the dominant theoretical model with regards to self-control is the strength
model (Baumeister et al., 2007). This model proposes that self-control is a finite resource
whereby acts of self-control temporarily deplete an individual’s self-control store, thus
impairing successive acts of self-control in the short-term. Consistent with this model,
those who have a weakened self-control store may be more vulnerable to the development
of GD because such individuals may be less able to control their gambling urges (McQuade
& Gill, 2012). While most studies investigating the strength model of self-control have pro-
vided supporting evidence (see Hagger et al., 2010), a few studies have found conflicting
evidence. Specifically, that participants’ self-control stores were not significantly weaker
after engaging in activities requiring self-control (e.g., Stillman et al., 2009).

SLEs are thought to deplete an individual’s self-control store, consequently increasing
vulnerability to GD (Friedland et al., 1992). Evidence for this notion comes from a qualita-
tive study conducted by Ricketts and Macaskill (2003), which found participants with GD
did not believe they would be able to modify or override their urge to gamble in the face
of a negative emotional trigger, such as SLEs. According to Hamilton (1982), when con-
fronted with SLEs, individuals automatically represent that stress and the effort needed to
cope with it in their conscious minds. However, this conscious representation requires finite
resources, such as self-control, leading this automatic event to unintentionally weaken an
individual’s self-control store (Hamilton, 1982). Furthermore, SLEs trigger intense neg-
ative emotions (Burns et al., 2010), and attempting to control or suppress emotions has
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been found to weaken an individual’s self-control store (Muraven et al., 1998). Namely,
the act of controlling or suppressing emotions involves individuals overriding the habitual
response of experiencing emotions as they are, which requires self-control (Hagger et al.,
2010).

Study Aim and Hypothesis

Based on the aforementioned rationale, the aim of the present study was to establish the
potential mediating role of specific psychological factors (i.e., gambling-related cognitive
distortions, difficulty in emotion regulation, and self-control) in the relationship between
SLEs and GD. Consistent with previously discussed theory and research findings, it was
hypothesised that gambling-related cognitive distortions, difficulty in emotion regula-
tion, and self-control would mediate (through significant indirect effects) the relationship
between SLEs and GD.

Methods
Design and Sample Size Considerations

This study adopted a cross-sectional design utilising an online survey to investigate the
aforementioned hypothesis. Accordingly, a mediation model comprising one main predic-
tor variable (i.e., SLEs), three mediating variables (i.e., gambling-related cognitive distor-
tions, difficulty in emotion regulation, and self-control), and one outcome variable (i.e.,
GD) was computed. Prior to data collection, an a priori power analysis was conducted
using G*Power 3.1.9.7 to determine the minimum sample size the present study required.
Based on a pre-set power (1 —f=0.95), medium effect size (£270.15), and alpha of 0.05
with six predictor variables, it was estimated a minimum of 146 participants would need to
be recruited to achieve sufficient statistical power.

Participants and Procedure

Initially, 516 participants were recruited to the study using an online survey created on
SurveyMonkey. In order to be eligible to participate, all participants had to fulfil the fol-
lowing inclusion criteria: (i) being Australian citizens or permanent residents, (ii) being at
least 18 years old, (iii) having proficiency in English, and (iv) having gambled within the
past 12 months. The present study was granted ethics approval by the Tasmania Social Sci-
ences Human Research Ethics Committee (Project ID: 20,602).

Participants recruited were either undergraduate psychology students from the Univer-
sity of Tasmania (n=42) or members of the broader Australian population either recruited
through Prolific (n=365) or social media platforms (e.g., Facebook) (n=109). Participants
recruited from the University of Tasmania were compensated with course credit (i.e., 0.25
credits per 15 min), while those recruited through Prolific received monetary compensa-
tion (i.e., £7.80 per hour). Participants recruited through social media did not receive any
form of compensation.

Prior to commencing the survey, participants were required to read a participant infor-
mation and informed consent sheet, which informed them about their right to remain anon-
ymous as well as that full participation would take approximately 15 min. All participants
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provided informed consent before beginning the survey. In order to determine participant
eligibility, those who responded ‘no’ to the question, ‘Have you engaged in any gam-
bling activity in the past 12 months’ (n=212), were screened-out. Similarly, participants
who failed an attention check question included in the survey (i.e., ‘Please select strongly
disagree’, n=14) were also excluded to increase the quality of the data collected. Conse-
quently, the final sample size used in the analyses included a total of 290 participants.

Measures

Socio-demographics and gambling-related behaviours. Demographic data were collected
on participants’ gender, age, relationship status, and gambling expenditure (see Supple-
mentary Table 1 for full descriptive statistics). The question ‘Have you been negatively
impacted by the COVID-19 pandemic?’ was also included to estimate potential effects
related to the global pandemic. Data pertaining to participants’ gambling behaviours were
assessed in the context of a typical month in the past year, and collected by asking for fre-
quency of engagement in land-based and online gambling (1= ‘Not at all’ to 5="Daily’),
average AUD amount spent on gambling, and frequency of spending on a variety of gam-
bling activities as outlined in Boldero and Bell (2012) (1= ‘Not at all’ to 5= ‘Daily’).

DSM-5 Diagnostic Criteria for GD (APA, 2013). Disordered gambling was assessed
using the nine DSM-5 diagnostic criteria for GD. All nine criteria were responded to on a
binary scale (0= ‘No’ or 1= ‘Yes’), with participants indicating whether they had endorsed
each criterion in the past 12 months. A total score for the nine criteria was calculated, with
respondents who scored four or above being classed as potentially disordered gamblers
(APA, 2013). In the present study, the DSM-5 diagnostic criteria for GD exhibited good
internal consistency (a=0.81).

Stressful Life Events Scale (Santini et al., 2015). The Stressful Life Events Scale assesses
an individual’s experience of 12 SLEs using a binary scale (0= ‘I have never experienced
this event’ or 1= "I have experienced this event’). In response to the COVID-19 pandemic,
three new items were added to this self-report scale to estimate stressful events related to
the global pandemic (i.e., ‘Death of a significant other due to illness’, ‘Professional or
financial difficulties’, and ‘Significant unplanned change to your lifestyle’). A total score
for this 15-item scale was calculated, with higher scores indicating a greater number of
SLEs experienced. The Stressful Life Events Scale had acceptable internal consistency in
the present study («=0.79).

Gamblers’ Beliefs Questionnaire (GBQ; Steenberg et al., 2002). The GBQ is a 21-item
self-report scale assessing the extent to which gamblers hold distorted beliefs about gam-
bling. Participants were asked to specify their belief in each gambling-related cognitive
distortion using a seven-point Likert scale (1= ‘Strongly disagree’ to 7= ‘Strongly agree’).
A total score was computed for the GBQ, with higher scores representing a greater belief
in gambling-related cognitive distortions. In the present study, the GBQ exhibited excellent
internal consistency (a=0.94).

Difficulties in Emotion Regulation Scale Short Form (DERS-SF; Kaufman et al., 2016).
The DERS-SF assesses self-perceived emotion regulation difficulties. The 18 items were
rated on a five-point Likert scale (1="‘Almost never’ to 5="‘Almost always’), with par-
ticipants indicating how often a variety of statements apply to them. A total score for
the DERS-SF was calculated, with higher scores indicating greater deficits in emotion
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regulation. The DERS-SF demonstrated excellent internal consistency in the present study
(x=0.91).

Amsterdam Executive Function Inventory (AEFI; Van der Elst et al., 2012). The AEFI
is a 13-item self-report scale assessing important components of executive functioning
across three subscales. To achieve the aims of the present study only the ‘self-control’
subscale (five items) was included. Respondents rate the extent to which they agree with
each statement using a five-point Likert scale (1 = ‘Strongly disagree’ to 5= ‘Strongly
agree’). A total score for this subscale was computed, with higher scores indicating
greater impairments in self-control. In the present study, the self-control subscale of the
AEFI exhibited acceptable internal consistency (o= 0.67).

Statistical Analyses

All data analyses were conducted utilising the statistical package, R (version 1.3.1056;
R Core Team, 2020). Statistical analyses included (i) descriptive analysis of the sam-
ple’s sociodemographic features and gambling-related behaviours, as well as of all the
measures used in the present study, (ii) correlational analysis of the study’s main vari-
ables using Holm adjustment to mitigate potential Type 1 error, and (iii) a parallel mul-
tiple mediation analysis to examine whether gambling-related cognitive distortions, dif-
ficulty in emotion regulation, and self-control would mediate the relationship between
SLEs and GD. In order to perform the correlational and mediation analyses in R, the
corr.test() and mediate() functions within the ‘psych’ package (Revelle, 2020) were
utilised.

Assumptions of the parallel multiple mediation were checked to ascertain the suitability
of the data for this analysis. In parallel multiple mediation models, mediators are thought
to not causally influence one another (Hayes, 2013). This is in opposition to serial multi-
ple mediation models wherein mediators do causally influence each other (Hayes, 2013).
However, mediators in parallel multiple mediation models are assumed to be correlated to
some extent since they share a common theme, specifically they are all theorised to play
a role in the relationship between the same two variables (Hayes, 2013). Preliminary cor-
relational analysis between the three mediators used in the mediation model demonstrated
that these variables were related, but not multicollinear. According to Berry and Feldman
(1985), multicollinearity between variables may be evidenced at »>0.80. The correlation

Table 1 Correlation matrix for 1 5 3 4 5
main variables in the present
study 1.GD _

2. SLEs 2Dk -

3. GRCDs 53k L2k

4. DER 3Gk 18 2Dk -

5. Self-control ~ — .23%*%  _ 2¥¥k _ DIwEE . S]kkE

p-value=***< 001, **<.01, *<.05; Holm adjustments applied for
multiple comparisons

GD Gambling Disorder, SLEs Stressful Life Events, GRCDs Gam-
bling-Related Cognitive Distortions, DER Difficulty in Emotion Regu-
lation

@ Springer



Journal of Gambling Studies (2023) 39:87-101 95

coefficients for the mediators in the present study were all between r=0.22 and 0.51 (see
Table 1), supporting the absence of multicollinearity among the mediators.

Results
Socio-Demographics and Gambling-Related Behaviours

The average age of participants was 33.63 years (SD=11.87 years), with 167 being male
(57.59%), 121 being female (41.72%), and two identifying as ‘other’ (0.69%). With regards
to gambling expenditure among participants, the average amount spent on gambling activi-
ties in a typical month in the past year was $170.50 AUD (SD =$365.14 AUD). In relation
to GD, 36 participants (12.41%) met at least four of the diagnostic criteria for GD as out-
lined in the DSM-5 (APA, 2013), and were classed as potentially disordered gamblers (see
Supplementary Table 1).

Gambling Disorder Correlates

Correlational analysis indicated that GD was positively associated with gambling-related
cognitive distortions (r=0.53, p<0.001), difficulty in emotion regulation (r=0.38,
p<0.001), and SLEs (r=0.22, p<0.001), and negatively associated with self-control
(r=-0.23, p<0.001) (see Table 1).

Stressful Life Events and Gambling Disorder Mediators

A parallel multiple mediation analysis was conducted to assess whether gambling-related
cognitive distortions, difficulty in emotion regulation, and self-control mediated the rela-
tionship between SLEs and GD. Overall, the results of this analysis found this mediation
model to be statistically significant (F[4, 285]=43.21, p <0.001), accounting for approxi-
mately 38% of the total variance in GD (R?>=0.38).

As evidenced in Fig. 1, SLEs produced statistically significant effects on two of the
three mediator variables, difficulty in emotion regulation (a,=0.18, SE=0.06, p=0.002)
and self-control (a;=-0.21, SE=0.06, p <0.001), as well as a statistically significant direct
effect on the outcome variable, GD (¢’ =0.18, SE=0.05, p<0.001). However, SLEs did
not have a significant effect on gambling-related cognitive distortions (a; =0.02, SE=0.06,
p=0.779). Furthermore, gambling-related cognitive distortions (b;=0.48, SE=0.05,
p<0.001) and difficulty in emotion regulation (b,=0.27, SE=0.05, p<0.001) both pro-
duced statistically significant effects on GD, while the path from self-control to GD was
non-significant (b;=0.05, SE=0.06, p =0.340).

SLEs had significant indirect effects on GD as mediated through gambling-related
cognitive distortions (ab; =0.09, 95%CI [0.02, 0.15]) and difficulty in emotion regulation
(ab,= —0.06, 95%CI [—0.11,—0.02]), but not through self-control (ab;=0.01, 95%CI
[—0.01, 0.03]). The total indirect effect of SLEs on GD through all three mediator vari-
ables was non-significant (B,,,,=0.04, 95%CI [—0.03, 0.12]). Finally, after taking into
account all three mediator variables, the total effect of SLEs on GD was statistically sig-
nificant (c=0.22, SE=0.06, p <0.001).

In order to determine the statistical significance of indirect effects in multiple mediation
analyses, 95% confidence intervals need to be interpreted (Shrout & Bolger, 2002). If zero
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ab, = .09, 95%CI .02, .15]*

Gambling-related
Cognitive
Distortions

-.06, 95%CI [-.11, -.02]*

Difficulty in
Emotion
Regulation

ab, = .01, 95%CI [-01, .03]

2 00V vl Self-control
_ 06,7
2\, SE
3~
Stressful c=.22,SE=.06,p <.001%**
Life GD
Events ¢’ =.18, SE= .05, p <.001%***

Fig. 1 Indirect effect of gambling-related cognitive distortions, difficulty in emotion regulation, and self-
control on the relationship between stressful life events and GD. p-value=***<.001, **<.01, *<.05.
GD = Gambling Disorder

is encompassed within the 95% confidence range, then the mediation effect is non-signifi-
cant. Consistent with this approach, support was found for two of the three indirect effects
in the present study, SLEs and GD as mediated by gambling-related cognitive distortions
(95%CI [0.02, 0.15]) and SLEs and GD as mediated by difficulty in emotion regulation
(95%CI [—0.11, —0.02]). However, support was not provided for the relationship between
SLEs and GD as mediated by self-control (95%CI [—0.01, 0.03]). Accounting for the sig-
nificant direct effect of SLEs on GD (i.e., c’), these findings indicate that partial mediation
effects were present for two of the three mediator variables (i.e., gambling-related cognitive
distortions and difficulty in emotion regulation) in the relationship between SLEs and GD.

Discussion

In the absence of a robust body of research seeking to establish factors which may under-
lie the relationship between SLEs and GD, the present study is the first to determine the
potential mediating role of specific psychological factors in the relationship between SLEs
and GD. These psychological factors included gambling-related cognitive distortions, dif-
ficulty in emotion regulation, and self-control.

The hypothesis that gambling-related cognitive distortions, difficulty in emotion
regulation, and self-control would mediate (through significant indirect effects) the
relationship between SLEs and GD, was partially supported in the present study. More
specifically, gambling-related cognitive distortions and difficulty in emotion regulation
were both found to mediate the relationship between SLEs and GD. However, in con-
trast to that hypothesised, self-control was not found to mediate this relationship. Based
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on these findings, individuals who experience SLEs may be more susceptible to the
development of GD through their belief in gambling-related cognitive distortions and
experience of difficulty regulating their emotions.

The finding that gambling-related cognitive distortions mediated the relationship
between SLEs and GD is consistent with prior research. Specifically, individuals experi-
encing high levels of stress have been shown to hold more distorted beliefs about gam-
bling than those experiencing low levels of stress (Friedland et al., 1992). In turn, it has
been consistently demonstrated that disordered gamblers hold more gambling-related
cognitive distortions compared with non-disordered gamblers (Griffiths, 1994), with
disordered gamblers also being found to experience more SLEs than both non-disor-
dered gamblers and non-gamblers (Bergevin et al., 2006).

Stress has been shown to impair an individual’s executive functioning skills, includ-
ing the ability to successfully appraise situations (Pechtel & Pizzagalli, 2011). Due to
this deficit in cognitive appraisal ability, individuals who experience SLEs may be more
vulnerable to cognitive distortions, including those which are gambling-related (Tang
& Oei, 2011). Gambling-related cognitive distortions are erroneous beliefs regarding
the ability to influence or predict the outcome of a chance-based event (Griffiths, 1994;
Jacobsen et al., 2007). Consequently, individuals who hold such erroneous beliefs may
engage in disordered gambling because they mistakenly believe they are more likely to
win, due to their perceived control over gambling outcomes and misunderstanding as to
the nature of probability (Griffiths, 1994; MacKay & Hodgins, 2012).

Additionally, the finding that difficulty in emotion regulation mediated the relation-
ship between SLEs and GD is also in line with past research, as difficulty in emotion
regulation was found by Poole et al. (2017) to mediate the relationship between stressful
childhood experiences and GD. SLEs can trigger intense negative emotions which are
thought to overwhelm and consequently compromise an individual’s capacity to suc-
cessfully regulate their emotions (Burns et al., 2010). This emotion regulation impair-
ment may lead individuals experiencing SLEs to be less able to control their nega-
tive emotions, therefore experiencing these adverse emotions more fully (Burns et al.,
2010). Consequently, those who experience SLEs and subsequent difficulties in emotion
regulation may be more likely to engage in maladaptive behaviours (e.g., gambling) to
modify or escape from their negative emotions, potentially rendering such individuals
more vulnerable to the development of GD as a maladaptive coping mechanism (Mar-
chica et al., 2020).

The finding that self-control did not mediate the relationship between SLEs and GD is
inconsistent with previous research. For example, previous qualitative research reported
that participants with GD did not believe they would have the self-control required to mod-
ify or override their urge to gamble when experiencing SLEs (Ricketts & Macaskill, 2003),
suggesting self-control would mediate the relationship between SLEs and GD.

The strength model of self-control is a state-based theory which conceptualises self-
control as a finite resource whereby acts of self-control temporarily deplete an individual’s
self-control store, consequently impairing successive acts of self-control in the short-term
(Baumeister et al., 2007). Therefore, acts of self-control stemming from the experience of
SLEs (e.g., trying to control or suppress the intense negative emotions such events trigger)
are expected to only briefly weaken an individual’s self-control store. However, the self-
control measure utilised in the present study (Van der Elst et al., 2012) may be assessing
more stable trait-based levels of self-control (i.e., ‘I often forget what I have done yester-
day’ and ‘I often lose things’). Consequently, this instrument may not have been sensitive
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enough to the state-based changes in self-control, potentially confounding the present find-
ings in relation to self-control.

Implications

In relation to GD prevention, previous research has suggested that preventive efforts
targeting at-risk gambling behaviours alone may be ineffective at reducing the incidence
of GD in the community (Felsher et al., 2010), with a more effective approach being to
develop prevention strategies which address identified risk factors for GD (Hagen et al.,
2013). The results reported in the present study suggest that individuals who experience
SLEs may be more susceptible to the development of GD through their belief in gam-
bling-related cognitive distortions and experience of difficulty regulating their emotions.
Therefore, in order to prevent the development of GD, those who experience SLEs may
benefit from in-depth emotion regulation skills training (Lakey et al., 2007) as well as
cognitive behavioural therapy (CBT) skills training focusing on cognitive restructuring
techniques for fallacious gambling beliefs (Yakovenko et al., 2016).

Limitations

There are several potential limitations in the present study that should be noted. Firstly,
the present study utilised a cross-sectional design which does not allow for the experimen-
tal manipulation of variables. Therefore, causal inferences based on the results reported
cannot be established. Secondly, the present study utilised self-report measures to collect
data, therefore observed results may have been subjected to specific biases, such as social
desirability bias. Finally, because the present study’s findings are based on a convenience
sample of individuals who had gambled within the past 12 months, observed results may
not necessarily generalise to a clinical sample of disordered gamblers. Future studies may
benefit from rectifying these limitations, as well as investigating the COVID-related items
added to the Stressful Life Events Scale (Santini et al., 2015).

Conclusion

The present study found gambling-related cognitive distortions and difficulty in emotion
regulation to mediate the relationship between SLEs and GD. Despite its potential limita-
tions, the present study’s findings help refine current understandings of the possible risk
factors for GD, potentially enabling more specific and targeted prevention efforts for GD.
However, future research utilising a robust longitudinal design and clinical sample of disor-
dered gamblers is needed to supplement the knowledge on risk factors for GD.
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