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ABSTRACT

Psychological resilience – successful adaptation when faced with
adversity – is a product of the balance of risk and protective factors
relevant to an outcome. This study examined if protective factors
(perceived resilience; mindfulness; grit; self-eﬃcacy) explained variance
in problem gambling tendencies (assessed with the Problem
Gambling Severity Index) beyond the HEXACO personality traits (honesty-humility, emotionality, extraversion, agreeableness, conscientiousness, openness to experience) and risk factors for problem
gambling (gender; age; socio-economic status; high frequency gambling behaviour; harsh unpredictable childhood environments; sensation-seeking; impulsivity; self-control; stress). This study used
a crowdsourced community sample (n = 469) recruited from Amazon
Mechanical Turk. Bivariate analyses showed that risk factors and some
HEXACO traits (especially honesty-humility) were associated with problem gambling issues. Among protective factors, only trait mindfulness showed a bivariate association with problem gambling issues.
Somewhat surprisingly, regression analyses revealed that protective
factors did not explain variance in problem gambling beyond HEXACO
traits and risk factors. However, in exploratory analyses, mindfulness
and self-eﬃcacy – both modiﬁable protective factors – moderated the
relationship between high-frequency gambling (a key proximate antecedent of problem gambling) and problem gambling tendencies.
These results suggest mindfulness and self-eﬃcacy may serve as ‘buffers’ against the development of problem gambling issues and may be
promising targets for clinical interventions.
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Growing attention has been dedicated to understanding protective factors that confer
resilience to mental disorder, for good reason: understanding such factors allows for the
development or reﬁnement of interventions for improved mental health. However,
relatively little research has examined the role of protective factors in the aetiology of
gambling and problem gambling, especially alongside risk factors. Furthermore,
although high-frequency gambling is strongly associated with problem gambling tendencies and clinically diagnosed pathological gambling (Griﬃths, 1999; Mishra,
Lalumière, & Williams, 2010; Welte, Barnes, Wieczorek, Tidwell, & Parker, 2004), not
everyone who engages in high-frequency gambling necessarily exhibits problem
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gambling tendencies, or experiences a transition to pathological gambling. Yet, relatively little is known about protective factors (especially modiﬁable protective factors)
that buﬀer against this transition.
The present study seeks to examine the relative associations of various risk and
protective factors with problem gambling issues. We focus on protective factors that
have been well-studied in other domains of health (i.e. mindfulness; self-eﬃcacy;
perceived resilience; Alsubaie et al., 2017; Chmitorz et al., 2018), but have been
relatively understudied in the context of problem gambling. We also investigate the
inﬂuence of the HEXACO personality traits – honesty-humility, emotionality, extraversion, agreeableness, conscientiousness, and openness to experience (Ashton & Lee,
2007) – on problem gambling. Relatively few studies have examined HEXACO in the
context of gambling (but see McGrath, Neilson, Lee, Rash, & Mandana, 2018), despite
research showing associations of HEXACO traits, especially honesty-humility, to more
general forms of risk-taking (De Vries, de Vries, & Feij, 2009; Weller & Thulin, 2012;
Weller & Tikir, 2011). In the following, we ﬁrst review theory and evidence suggesting
both risk and protective factors are important to understanding the aetiology of
psychopathology, including problem gambling. We then present an empirical study
examining (a) the associations of various risk and protective factors with problem
gambling issues, and (b) whether protective factors can shed light on who experiences
the shift from high-frequency gambling to problem gambling.
The psychology of resilience: risk and protective factors
People’s capacity for resilience – successful adaptation in the face of trial, adversity, or
burden – appears to be more widespread than previously thought (Rutter, 1985, 1987 ;
LinkManagerBM_REF_mkosMxWo ; reviewed in Chmitorz et al., 2018; Fletcher &
Sarkar, 2013; Luthar, Cicchetti, & Becker, 2000). Early research in this area sought to
identify individual diﬀerences in resilience, with the assumption that resilience is itself
a unitary disposition (e.g. a ‘hardy personality’; Block & Block, 1980; Chmitorz et al.,
2018; Hu, Zhang, & Wang, 2015; Ong, Bergeman, Bisconti, & Wallace, 2006). However,
evidence supporting the idea of stable individual diﬀerences in resilience has not been
forthcoming, especially in the context of resilience to mental health problems (e.g.
Bonanno & Diminich, 2013; Kalisch et al., 2017)
Recent approaches have more broadly characterized resilience as an outcome that in
part is determined by dispositional individual diﬀerences (e.g. Chmitorz et al., 2018).
These theoretical approaches suggest that resilience is the result of the combination of
risk factors – variables associated with increased probability of developing a problem
behaviour or condition – and protective factors – variables associated with reduced
probability of developing a problem behaviour or condition, or variables that mitigate
the risk associated with risk factors (Masten & Garmezy, 1985; Mrazek & Haggerty, 1994;
Rutter, 1987). People who demonstrate resilience, especially in the development of mental
disorders, are those whose protective factors exert greater inﬂuence than risk factors,
especially in the face of stress, trauma, or adversity (Luthar et al., 2000; Masten, 2001).
Regardless of the speciﬁc mechanisms, a contemporary understanding of resilience
suggests that it describes one of two outcomes in response to adversity: the nondevelopment of problems (e.g. mental disorders), or quick recovery from mental distress.
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Risk factors
Several risk factors for problem gambling have been identiﬁed in numerous domains
(reviewed in Toneatto & Nguyen, 2007). Among demographic variables, being male
(Nower, Derevensky, & Gupta, 2004), being young (Shaﬀer, Hall, VanderBilt, 1999),
and possessing low socio-economic status (Welte, Barnes, Weczorek, Tidwell, & Parker,
2001) are all risk factors for gambling-related problems. Dispositional (personality)
factors related to greater problem gambling include impulsivity (Blaszczynski, Steel, &
McConaghy, 1997), sensation-seeking (Mishra et al., 2010), low self-control (Mishra,
Lalumière, & Williams, 2017), and high neuroticism (MacLaren, Best, Dixon, &
Harrigan, 2011). Developmental and/or situational risk factors that have been associated with problem gambling include adverse childhood events (Lane et al., 2016) and
psychosocial stress (Coman, Burrows, & Evans, 1997). We examine these risk factors in
the empirical study presented below, in addition to a measure that has been yet
unstudied in the context of gambling – childhood family unpredictability – which we
review among other risk factors in the following.
Early childhood unpredictability
Life history theories of development suggest that unpredictability of early childhood
environments contributes to elevated risk-acceptance (Ellis, Figueredo, Brumbach, &
Schlomer, 2009). Empirical evidence is supportive of this link; measures of early childhood unpredictability have been associated with risky sexual behaviour, criminal conduct, and future discounting (Simpson, Griskevicius, Kuo, Sung, & Collins, 2012; Hill,
Jenkins, & Farmer, 2008). Childhood unpredictability has also been associated with
such health outcomes as alcoholism (Ross & Hill, 2004). However, no studies, to our
knowledge, have examined the association of childhood unpredictability and problem
gambling issues. This association bears investigation given that gambling represents
a domain-speciﬁc form of risk-taking (Mishra et al., 2010).
HEXACO personality traits
Among personality measures, the canonical ‘Big Five’ traits (openness to experience,
conscientiousness, extraversion, agreeableness, and neuroticism) have been amply studied as individual diﬀerences relevant to gambling (Brunborg, Hanss, Mentzoni, Molde,
Pallesen, 2016; Hwang et al., 2012; MacLaren et al., 2011; Mishra, Lalumière, Morgan, &
Williams, 2011; Mishra et al., 2017). However, the widely, used HEXACO model of
personality (Ashton & Lee, 2007) has had limited examination in the context of
problem gambling (but see McGrath et al., 2018). The HEXACO model largely overlaps
with the Big Five model in its assessment of extraversion, conscientiousness, agreeableness, and openness to experience. However, the HEXACO model decomposes neuroticism into emotionality (characterized by anxiety, fearfulness, empathy, sentimentality,
need for emotional support) and a separate factor, honesty-humility (characterized by
the avoidance of manipulating others, adherence to norms, and avoidance of the
trappings of status). Importantly, low levels of honesty-humility have been associated
with risk-prone behaviours, attitudes, and traits in multiple domains, including health/
safety risk attitudes, risky driving, and status-driven risk-taking (Ashton, Lee, Pozzebon,
Visser, & Worth, 2010; De Vries et al., 2009; Sween, Ceschi, Tommasi, Sartori, &
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Weller, 2017; Weller & Thulin, 2012; Weller & Tikir, 2011). One recent study suggests
meaningful associations between the HEXACO traits and problem gambling; McGrath
et al. (2018) found that consistent with the risk literature, honesty-humility was
a negative predictor of problem gambling tendencies, as were agreeableness and conscientiousness among a sample of undergraduate students.
Protective factors
Although several risk factors for problem gambling have been identiﬁed, comparatively
less attention has been granted to understanding protective factors that may reduce risk
or buﬀer against the development of problem gambling tendencies. Such factors as
family cohesion, school connectedness, social bonding, and peer and familial modelling,
among others, have been identiﬁed as potential sources of resilience among young
gamblers (Dickson, Derevensky, & Gupta, 2008; Lussier, Derevensky, Gupta, & Vitaro,
2014; reviewed in Lussier, Derevensky, Gupta, Bergevin, & Ellenbogen, 2007; Shead,
Derevensky, & Gupta, 2010). Subtypes of gamblers have also been identiﬁed by examining the balance of risk and protective factors (Allami, Vitaro, Brendgen, Carbonneau,
& Tremblay, 2018). Oei and Goh (2015) showed that two protective factors (resilience
and gambling refusal self-eﬃcacy) uniquely predicted problem gambling in a model
that also included three risk factors (gambling cognitions, gambling urges, and psychological distress) among a sample of Singaporeans. In the following, we review several
key modiﬁable protective factors that have been suggested as important targets of
intervention for mental health generally (and in some cases, gambling speciﬁcally):
perceptions of resilience, mindfulness, grit, and self-eﬃcacy.
Perceived trait resilience
Mental health generally and resilience speciﬁcally is in part a product of subjective
perceptions of one’s own ability to ‘bounce back’ after adversity. Resilience is also in
part a product of perceptions of one’s own ability to cope with stressors. The Brief
Resilience Scale (Smith et al., 2008) measures perceptions around trait resilience (e.g. ‘I
usually come through diﬃcult times with little trouble’; Smith et al., 2008), rather than
resources that contribute to resilience (e.g. socio-economic status). Perceived trait
resilience is a potentially modiﬁable protective factor that may serve to inoculate against
mental disorder, and may be of importance in the aetiology of problem gambling. To
our knowledge, no research has examined the association of perceived trait resilience
with general gambling involvement or problem gambling issues.
Grit
Grit describes long-term goal-seeking in the face of adversity, and thus represents
a protective factor that contributes to resilient outcomes (Duckworth, Peterson,
Matthews, & Kelly, 2007). Individual diﬀerences in grit have been shown to predict
achievement in several competitive domains beyond conscientiousness and IQ
(Duckworth et al., 2007). Grit has also been suggested as a modiﬁable factor that can
be targeted for intervention (Duckworth, Gendler, & Gross, 2016). Maddi et al. (2013)
examined grit in the context of problem gambling, and found a small, non-signiﬁcant
association between the two variables.
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Mindfulness
Mindfulness describes purposeful attention directed at present experiences (Brown &
Ryan, 2003; Kabat-Zinn, 1990). Mindfulness has received substantial empirical and
clinical attention in recent years, and evidence suggests its eﬃcacy as a clinical intervention for multiple mental health issues (reviewed in Baer, 2003; Hofmann, Sawyer,
Witt, & Oh, 2010; Keng, Smoski, & Robins, 2011). There is some evidence that mindfulness may be particularly useful for people who demonstrate elevated risk for psychopathology (Beshai & Parmar, in press; Ma & Teasdale, 2004). Dispositional
mindfulness – individual diﬀerences in baseline tendency to attend to the moment –
has been associated with problem gambling and general gambling involvement (de
Lisle, Dowling, & Allen, 2014; Lakey, Campbell, Brown, & Goodie, 2007; Loo, Tsai,
Raylu, & Oei, 2014; McKeith, Rock, & Clark, 2017). Mindfulness-based clinical interventions have also been shown to be promising for the treatment of pathological
gambling (McIntosh, Crino, & O’Neill, 2016; Toneatto, Pillai, & Courtice, 2014;
reviewed in Griﬃths, Shonin, & Van Gordon, 2016). However, as de Lisle, Dowling,
and Allen (2012) noted, the literature is limited, and present studies have methodological limitations (Hedman-Lagerlöf, Hedman-Lagerlöf, & Öst, 2018). Regardless, mindfulness appears to be a potentially important modiﬁable protective factor in the
aetiology of problem gambling requiring further examination.
Self-eﬃcacy
Self-eﬃcacy describes the perception that one is capable of organizing and executing
actions in order to achieved desired outcomes (Bandura, 1977). Self-eﬃcacy was
recognized early as a key protective factor that helps to confer resilience in the face
of risk or adversity (Rutter, 1985), and empirical evidence suggests that higher selfeﬃcacy is associated with enhanced ability to abstain from harmful behaviours (e.g.
substance use; Condiotte & Lichtenstein, 1981; Rounds-Bryant, Flynn, & Craighead,
1997). Some evidence also suggests self-eﬃcacy serves as a protective factor against
problem gambling tendencies (Oei & Goh, 2015; Oei & Raylu, 2015), especially when
measured in a gambling-speciﬁc manner (Hodgins, Peden, & Makarchuk, 2004; May,
Whelan, Steenbergh, & Meyers, 2003). Because self-eﬃcacy is modiﬁable, it represents
a promising candidate for resilience promotion.
Overview
The present investigation had three primary goals. First, we sought to examine
associations between the HEXACO personality traits and problem gambling issues
in a community sample of adults. This examination is particularly informative given
that low levels of honesty-humility (a trait that does not exist in the canonical Big
Five personality model) has been recently associated with problem gambling tendencies among undergraduate students, and has in past research been associated
with various forms of risk-taking in multiple non-gambling domains. Second, we
examined associations between problem gambling issues and several risk and protective factors. We speciﬁcally investigated modiﬁable protective factors (i.e. perceived resilience, grit, mindfulness, and self-eﬃcacy) owing to their potential use for
clinical interventions. We also examined risk factors that have been previously
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associated with problem gambling tendencies (gender; age; socio-economic status;
high frequency gambling behaviour; harsh unpredictable childhood environments;
sensation-seeking; impulsivity; self-control; stress). We hypothesized that both risk
and protective factors would be robustly associated with problem gambling, and that
protective factors would explain unique variance in problem gambling issues beyond
demographics, HEXACO personality traits, and key risk factors. Finally, we explored
support for the hypothesis that modiﬁable protective factors may ‘buﬀer’ the transition from high-frequency gambling to problem gambling (potentially conferring
resilient outcomes).

Method
Participants
Four hundred and sixty-nine participants were recruited from the Anglosphere –
English-speaking, Western countries (i.e. Australia, Canada, Ireland, New Zealand,
the United Kingdom, and the United States) – using Crowdﬂower, an online crowdsourcing platform that has been widely used and validated for mental health research
(reviewed in Chandler & Shapiro, 2016), including gambling research (Mishra &
Carleton, 2017).
Measures
Participants completed measures of demographics, general gambling involvement,
problem gambling issues, HEXACO personality traits, risk factors, and protective
factors as described below. Participants were compensated with $0.75 USD (or equivalent). Ethics approval for this study was granted by the University of Regina Research
Ethics Board. All participants provided informed consent and were debriefed following
their participation.
Problem gambling
Problem gambling issues were measured using the Problem Gambling Severity Index
(PGSI; Ferris & Wynne, 2001). Participants self-reported their gambling behaviours and
feelings related to gambling (e.g. ‘Have you bet more than you could really aﬀord to
lose?’) within the last 12 months, on a scale ranging from 0 (never) to 3 (almost always),
with higher scores indicating greater problem gambling tendencies. The PGSI has been
shown to consistently demonstrate high reliability and internal and external validity,
and is considered one of the best measures of problem gambling tendencies (Currie
et al., 2012; Orford, Wardle, Griﬃths, Sproston, & Erens, 2010; Stinchﬁeld et al., 2016).
Scores categorize participants as follows: non-problem or non-gamblers (0), at-risk
gamblers (1–4), and problem and pathological gamblers (5–27) (Williams & Volberg,
2014).
HEXACO personality traits
The HEXACO personality traits were assessed using the 24-item Brief HEXACO
Inventory (BHI; De Vries, 2013). Participants self-reported degree of agreement with
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statements related to six underlying traits: honesty-humility (e.g. ‘I ﬁnd it diﬃcult to
lie’); emotionality (e.g. ‘I worry less than others’); extraversion (e.g. ‘I easily approach
strangers’); agreeableness (e.g. ‘I often express criticism’); conscientiousness (e.g. ‘I work
very precisely’); and openness to experience (e.g. ‘I like people with strange ideas’). The
HEXACO inventory has been increasingly widely used, especially as an (arguably) more
ecologically valid, evolutionarily, informed alternative to the Big Five personality traits
(Ashton & Lee, 2007). Although short personality inventories have limitations that
confer low internal reliability, they are still useful in situations of constrained time given
their convergence with full inventory measures, their adequate test-retest reliability, and
their pattern of convergent validity with relevant other measures (De Vries, 2013;
Gosling, Rentfrow, & Swann, 2003). The BHI in particular shows strong psychometric
properties for a brief personality inventory, including adequate factor structure, adequate test-retest reliability (ranging from .71 to .79, depending on facet), and adequate
convergent validity with the full HEXACO-PI-R (ranging from .59 to .83, depending on
facet and subsample) (De Vries, 2013).

Risk factors
Gambling Behaviours Scale (GBS)
High-frequency gambling is an important proximate risk factor for problem gambling.
Frequency of engagement with various types of gambling behaviours was assessed using
the frequency subscale of the Gambling Behaviours Scale (GBS; Mishra et al., 2010).
Participants self-reported the frequency of engagement in diﬀerent types of gambling
behaviours (e.g. ‘lottery tickets’; ‘bingo’) over the previous 12 months, on a scale
ranging from 1 (daily) to 7 (never). Scores were reversed so that higher total scores
indicated more frequent gambling behaviours. This scale has been used in previous
work to assess general gambling involvement (e.g. Mishra & Carleton, 2017; Mishra
et al., 2011).
Adverse Childhood Experiences (ACE)
Experiences of physical, psychological and sexual abuse perpetrated by family members
were measured by the Adverse Childhood Experiences scale (ACE; Felitti et al., 1998).
Participants self-reported their experiences (yes/no) with 25 adverse childhood events
(e.g. ‘Did a parent or other adult in the household often or very often swear at, insult, or
put you down?’). Higher scores indicated a higher frequency of adverse childhood
experiences.
Retrospective Family Unpredictability Scale (RFUS)
Inconsistency in family behaviours during childhood was measured using the
Retrospective Family Unpredictability Scale (RFUS; Ross & McDuﬀ, 2008). The RFUS
contains subscales of unpredictability in meals, money, nurturance (separated based on
parent) and discipline (separated based on parent). Participants self-reported their
agreement with 28 statements (e.g. ‘Some months we had plenty of money to spend,
other months we were quite poor’) on a scale ranging from 1 (not at all) to 5
(extremely). Higher scores indicated greater childhood family unpredictability.
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Brief Sensation Seeking Scale (BSSS-8)
The Brief Sensation Seeking Scale (BSSS-8) measures the need for varied, stimulating
experiences and disinhibited behaviour across eight items (Hoyle, Stephenson,
Palmgreen, Lorch, & Donohew, 2002). Participants self-reported their preferences for
eight stimulating experiences (e.g. ‘I would like to do frightening things’) on a scale
ranging from 1 (strongly disagree) to 5 (agree strongly), with higher scores indicating
greater sensation-seeking.
Barratt Impulsiveness Scale (BIS-15)
Impulsivity was measured with the Barratt Impulsiveness Scale (BIS-15), assessing
attentional impulsivity, motor impulsivity, and non-planning (Spinella, 2007).
Participants self-reported their agreement with 15 behavioural statements (e.g., ‘I get
easily bored when solving thought problems’) on a scale ranging from 1 (rarely/never)
to 4 (always). Higher scores indicated greater impulsivity.
Brief Self-Control Scale (BSCS)
Self-control was measured using the Brief Self-Control Scale (BSCS; Tangney,
Baumeister, & Boone, 2004). Participants self-reported their agreement with 13 dispositional statements (e.g. ‘I say inappropriate things’) on a scale ranging from 1 (not at
all like me) to 5 (very much like me). Higher total scores indicated poorer self-control.
Perceived Stress Scale (PSS-10)
Perceptions of stress were measured with the Perceived Stress Scale (PSS-10; Cohen,
Kamarck, & Mermelstein, 1983). Participants self-reported the magnitude of their
stress, coping abilities and self-conﬁdence across 10 items (e.g. ‘In the last month,
how often have you felt that you were unable to control the important things in your
life?’) over a 1-month period of time, on a scale ranging from 0 (never) to 4 (very often).
Higher total scores indicated greater perceived stress.
Protective factors
Short Grit Scale (Grit-S)
Consistency of interest and perseverance of eﬀort were measured using the Short Grit
Scale (Grit-S; Duckworth & Quinn, 2009). Participants self-reported their agreement
with eight dispositional statements (e.g. ‘New ideas and projects sometimes distract me
from previous ones’) on a scale ranging from 1 (very much like me) to 5 (not like me at
all). Higher scores indicated greater grit.
Five-Facet Mindfulness Questionnaire – Short Form (FFMQ-SF)
Mindfulness was assessed using the Five Facet Mindfulness Questionnaire – Short Form
(FFMQ-SF; Bohlmeijer, Ten Klooster, Fledderus, Veehof, & Baer, 2011). Participants
self-reported their agreement with 24 statements about daily experiences (e.g. ‘I’m good
at ﬁnding the words to describe my feelings’) on a scale ranging from 1 (never or very
rarely true) to 5 (very often or always true). Higher total score indicated greater
mindfulness.
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Brief Resilience Scale (BRS)
Subjective perceptions about ability to cope with hardship was assessed by the Brief
Resilience Scale (BRS; Smith et al., 2008). Participants self-reported their agreement
with six dispositional statements (e.g. ‘I tend to bounce back quickly after hard times’)
on a scale ranging from 1 (strongly disagree) to 5 (strongly agree). Higher scores
indicated greater subjective perceptions of resilience.
New General Self-Eﬃcacy scale (NGSE)
General self-eﬃcacy was assessed by the New General Self-Eﬃcacy scale (NGSE; Chen,
Gully, & Eden, 2001). Participants self-reported their agreement with eight statements
about their perceived performance and ability to achieve goals (e.g. ‘When facing
diﬃcult tasks, I am certain that I will accomplish them’) on a scale ranging from 1
(strongly disagree) to 7 (strongly agree). Higher scores indicated greater self-eﬃcacy.
Data preparation
Among demographic variables, missing values were observed for age (n = 4), gender
(n = 4) and country of origin (n = 3). Participants were excluded from the ﬁnal sample for
failing an attention check (n = 127; Goodman, Cryder & Cheema, 2013), being under the
age of 18 (n = 1) or residing outside the Anglosphere (n = 3). A ﬁnal sample of 327
participants (187 females, 135 males, 1 trans*; age: M = 35.6, SD = 12.6, range: 18–78) was
included in the study. The proportion of missing values within each scale for each
participant was calculated. If this proportion exceeded 20%, a total score was not computed and was treated as a missing value; if the missing proportion was less than 20%,
mean imputation was used (Downey & King, 1998; Shrive, Stuart, Quan, & Ghali, 2006).
Simulation studies have shown that error estimates signiﬁcantly increase after more than
20% of values are missing within-scale (e.g. Dong & Peng, 2013). Fewer than 5% of total
scores were missing, at random, so we utilized listwise deletion.

Results
Descriptive statistics for demographics are provided in Table 1, and for all other
measures in Table 2. The following clinically informed PGSI cut-oﬀ scores recommended by Williams and Volberg (2014) were used to categorize participants: nonproblem or non-gamblers (0), at-risk gamblers (1–4) and problem and pathological
gamblers (5–27). Participants were categorized as follows: non-problem or nongamblers (69.1%); at-risk gamblers (10.4%); problem and pathological gamblers
(14.4%); missing (6.0%).
Problem gambling and HEXACO personality, risk factors and protective factors
Pearson correlations (r) between problem gambling issues, the HEXACO personality
traits, and the various risk and protective factors assessed in this study are presented in
Table 3. PGSI scores were signiﬁcantly and negatively associated with honesty-humility,
extraversion, conscientiousness, and openness to experience. PGSI scores were signiﬁcantly and positively associated with all risk factors save for perceived stress. Among
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Table 1. Demographic frequency statistics.
Employment status
Employed full-time
Employed part-time
Previously employed
Never employed
Retired
(Not reported)
Educational attainment
Did not ﬁnish high school
High school or GED
Some college/university
College/university
Graduate/postgraduate/professional degree
(Not reported)
Relationship status
Single
Dating/long-term relationship
Married or equivalent
Separated/divorced
Widowed
(Not reported)
Annual personal income
< $10,000
$10,001–20,000
$20,001–30,000
$30,001–40,000
$40,001–50,000
$50,001–75,000
$75,001–100,000
> $100,000
(Not reported)
Annual household income
< $10,000
$10,001–20,000
$20,001–30,000
$30,001–40,000
$40,001–50,000
$50,001–75,000
$75,001–100,000
> $100,000
(Not reported)

48.62%
22.32%
18.96%
3.67%
5.20%
1.22%
0.61%
16.51%
22.63%
40.37%
18.87%
0.92%
33.64%
11.31%
48.01%
3.98%
2.14%
0.92%
27.52%
12.84%
16.82%
10.40%
11.32%
12.54%
3.67%
3.06%
1.83%
4.28%
6.42%
15.29%
10.09%
11.93%
22.63%
13.46%
14.68%
1.22%

protective factors, PGSI scores were signiﬁcantly and negatively associated with total
mindfulness scores.

Do protective factors explain unique variance in problem gambling issues?
To examine whether resilience factors were signiﬁcantly predictive of problem gambling after controlling for demographics, HEXACO personality traits, and risk factors,
we conducted a hierarchical regression with PGSI scores as the dependent variable,
demographics entered in step one, HEXACO traits entered in step two, risk factors in
step three, and protective factors in step four of the analysis. Contrary to our hypotheses, this analysis revealed that resilience did not predict a signiﬁcant portion of
variance in PGSI scores (Table 4) after controlling for variance of demographics,
personality traits and risk factors.
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Table 2. Descriptive statistics and reliabilities for
problem gambling, and risk and protective factors.
Measure
Problem gambling
PGSI
HEXACO personality
BHI-H
BHI-E
BHI-X
BHI-A
BHI-C
BHI-O
Risk factors
GBS (Frequency)
ACE
RFUS
BSSS
BIS
BSCS
PSS
Protective factors
Grit-S
FFMQ
BRS
NGSE

α

M (SD)

.96

10.69 (4.13)

.48
.40
.68
.48
.50
.44

14.78
12.14
13.38
11.38
13.71
14.12

.82
.89
.91
.81
.79
.89
.89

13.26 (14.62)
2.18 (3.41)
72.69 (18.94)
21.84 (5.94)
31.73 (6.08)
33.44 (9.58)
27.86 (7.69)

.82
.86
.88
.95

26.89
78.45
18.82
40.30

(2.85)
(2.58)
(3.20)
(2.49)
(2.54)
(2.48)

(5.42)
(11.98)
(4.95)
(9.16)

α ≥ .9 = excellent; .9 > α ≥ .8 = good; .8 > α ≥ .7 = acceptable;
.7 > α ≥ .6 = questionable; α < .6 = poor. PGSI = Problem
Gambling Severity Index. GBS = Gambling Behavior Scale.
ACE = Adverse Childhood Experiences. RFUS = Retrospective
Family Unpredictability Scale (total score). BHI = Brief HEXACO
Inventory; H = honesty-humility; E = emotionality;
X = extraversion; A = agreeableness; C = conscientiousness;
O = openness to experience. BSSS = Brief Sensation Seeking
Scale. BIS = Barratt Impulsiveness Scale. BSCS = Brief SelfControl Scale. PSS = Perceived Stress Scale. Grit-S = Short
Grit Scale. FFMQ = Five-Facet Mindfulness Questionnaire –
short form (total score). BRS = Brief Resilience Scale.
NGSE = New General Self-Eﬃcacy scale.

Do protective factors buﬀer against problem gambling issues?
High-frequency gambling is a necessary precondition to the development of problem
gambling issues. We conducted a series of exploratory hierarchical regressions to
examine whether four modiﬁable protective factors (grit, mindfulness, perceived resilience, and self-eﬃcacy) serve as a ‘buﬀer’, diminishing the association between highfrequency gambling and problem gambling issues. Results indicated that mindfulness
and self-eﬃcacy both served as signiﬁcant moderators of the association between highfrequency gambling (GBS) and problem gambling issues (PGSI). Neither grit nor
perceived resilience were found to be signiﬁcant moderators of this association. These
results are summarized in Tables 5 and 6.
To aid in the visual interpretation of the moderation eﬀect of mindfulness and selfeﬃcacy, we created three groups based on tertile scores for gambling frequency, mindfulness, and self-eﬃcacy: ‘Low’ (n = 109), ‘Moderate’ (n = 109) and ‘High’ (n = 109)
(Figure 1, 2). People who were in the top tertile of gambling frequency who also
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Table 3. Pearson correlation coeﬃcients (r) of problem gambling (PGSI total scores), HEXACO personality, and risk and protective factors.
PGSI
HEXACO personality
BHI-H
BHI-E
BHI-X
BHI-A
BHI-C
BHI-O
Risk factors
ACE
RFUS
GBS – Frequency
BSSS
BIS
BSCS
PSS
Protective factors
Grit-S
FFMQ
BRS
NGSE

−.35**
−.001
−.13*
.003
−.20**
−.13*
.15**
.22**
.39**
.23**
.20**
.19**
.10
−.07
−.13*
.00
−.09

* p < .05. ** p < .01. PGSI = Problem Gambling Severity Index.
GBS = Gambling Behavior Scale. ACE = Adverse Childhood
Experiences. RFUS = Retrospective Family Unpredictability
Scale. BHI = Brief HEXACO Inventory. BSSS = Brief Sensation
Seeking Scale. BIS = Barratt Impulsiveness Scale.
BSCS = Brief Self-Control Scale. PSS = Perceived Stress
Scale. Grit-S = Short Grit Scale. FFMQ = Five-Facet
Mindfulness Questionnaire – short form. BRS = Brief
Resilience Scale. NGSE = New General Self-Eﬃcacy scale.

possessed high levels of mindfulness (Figure 1) or self-eﬃcacy (Figure 2) showed
signiﬁcantly lower problem gambling issues.

Discussion
The results of this study support previous research suggesting that risk factors are
highly implicated in problem gambling issues, including early childhood unpredictability, a yet unstudied risk factor for gambling. Among HEXACO personality traits,
we observed signiﬁcant bivariate associations between problem gambling issues and
honesty-humility, extraversion, conscientiousness, and openness to experience.
Among protective factors, we observed only a single bivariate association between
problem gambling issues and mindfulness. Protective factors did not collectively
explain unique variance in problem gambling issues beyond known risk factors.
Finally, we found in exploratory analyses that high levels of self-eﬃcacy and mindfulness serve to reduce the association between high-frequency gambling and problem gambling issues. Taken together, although risk factors appear to have greater
predictive power than protective factors in the aetiology of (adult) problem gambling, mindfulness and self-eﬃcacy represent potentially promising modiﬁable protective factors that may serve to buﬀer against the development of problem gambling
issues.
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Table 4. Predictive power of protective factors on PGSI scores, beyond demographics, personality,
and risk factors.
Step 1 (Demographics): R = .38, R2 = .14**
Age
Gender
Relationship status
Education
Personal income
Household income
Step 2 (Personality): R = .46, R2 = .21, ΔR2 = .066**
BHI-H
BHI-E
BHI-X
BHI-A
BHI-C
BHI-O
Step 3 (Risk factors): R = .58, R2 = .34, ΔR2 = .13**
GBS (Frequency)
ACE
RFUS
BSSS
BIS
BSCS
PSS
Step 3 (Protective factors): R = .59, R2 = .35, ΔR2 = .014
Grit-S
FFMQ
BRS
NGSE

B

SE

β

t

−.06
−1.49
.24
.54
−.16
−.24

.02
.50
.24
.20
.13
.12

−.19
−.18
.063
.15
−.08
−.12

−2.73**
−3.00**
1.02
2.74**
−1.22
−1.90

−.19
.04
−.08
.06
−.20
−.20

.09
.11
.09
.10
.13
.10

−.14
.03
−.06
.04
−.13
−.12

−2.11*
.40
−.86
.67
−1.58
−2.11**

.10
.15
.12
.02
.05
−.01
−.03

.02
.08
.07
.05
.05
.04
.04

.31
.13
.12
,03
.09
−.02
−.05

5.48**
1.97*
1.78
.42
.98
−.20
−.74

.13
.02
−.02
.01

.06
.03
.06
.03

.17
.06
−.03
.03

1.99*
.50
.75
.68

* p < .05. ** p < .01. PGSI = Problem Gambling Severity Index. GBS = Gambling Behavior Scale. ACE = Adverse
Childhood Experiences. RFUS = Retrospective Family Unpredictability Scale. BHI = Brief HEXACO Inventory.
BSSS = Brief Sensation Seeking Scale. BIS = Barratt Impulsiveness Scale. BSCS = Brief Self-Control Scale.
PSS = Perceived Stress Scale. Grit-S = Short Grit Scale. FFMQ = Five-Facet Mindfulness Questionnaire – short form.
BRS = Brief Resilience Scale. NGSE = New General Self-Eﬃcacy scale.

Table 5. Moderating eﬀect of GRIT (Right) and mindfulness (FFMQ, Left) in the relationship of
gambling frequency and PGSI total scores.
Grit (Grit-S)
β
t
Main Eﬀects: R = .39, R2 = .16**
Gambling Frequency (Centred)
.39 7.58**
Grit-S (Centred)
−.06 −1.13
2
2
Interaction: R = .40, R = .16, ΔR = .01
Gambling Frequency (Centred)
.39 7.57**
Grit-S (Centred)
−.08 −1.54
Gambling Frequency x Grit-S
−.09 1.71

Mindfulness (FFMQ)
β
t
Main Eﬀects: R = .41, R2 = .17**
Gambling Frequency (Centred)
.39 7.59**
FFMQ Total (Centred)
−.12 −2.43*
2
2
Interaction: R = .46, R = .21, ΔR = .04**
Gambling Frequency (Centred)
.38 7.70**
FFMQ Total (Centred)
−.20 −3.83**
Gambling Frequency x FFMQ
−.23 −4.26**

* p < .05; ** p < .01. FFMQ = Five-Factor Mindfulness Questionnaire. PGSI = Problem Gambling Severity Index.

Previous research examining the canonical Big Five traits suggests that high neuroticism, low conscientiousness and low agreeableness are associated with severity of
gambling problems (reviewed in Brunborg et al., 2016). In one recent study, McGrath
et al. (2018) found associations between honesty-humility, agreeableness, and conscientiousness as measured by the HEXACO in a sample of undergraduate students. We
observed that in the HEXACO personality space, low honesty-humility, low extraversion, low conscientiousness, and low openness to experience explained variance in
gambling issues. The HEXACO traits diﬀer from the Big Five primarily in the absence
of neuroticism; components of neuroticism are instead distributed among honesty-
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Table 6. Moderating eﬀect of resilience (BRS; Left) and self-eﬃcacy (NGSE; Right) in the relationship
of gambling frequency and PGSI total scores.
Perceived Resilience (BRS)
β
t
Main Eﬀects: R = .39, R2 = .15**
Gambling Frequency (Centred)
.40 7.64**
BRS Total (Centred)
−.05 −0.95
Interaction: R = .39, R2 = .16, ΔR2 = .00
Gambling Frequency (Centred)
.40 7.69**
BRS Total (Centred)
−.07 −1.21
Gambling Frequency x BRS
−.05 −0.90

Self-Eﬃcacy (NGSE)
β
t
Main Eﬀects: R = .40, R2 = .16**
Gambling Frequency (Centred)
.39 7.72**
NGSE Total (Centred)
−.10 −1.96*
Interaction: R = .43, R2 = .19, ΔR2 = .03**
Gambling Frequency (Centred)
.39 7.71**
NGSE Total (Centred)
−.14 −2.77**
Gambling Frequency x NGSE
−.17 −3.19**

* p < .05; ** p < .01. NGSE = New General Self-Eﬃcacy Scale. PGSI = Problem Gambling Severity Index. BRS = Brief
Resilience Scale.
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Mean PGSI Total Scores

8
7
6

High Mindfulness

5

Moderate Mindfulness

4

Low Mindfulness
3
2
1
0

Low Frequency

Moderate Frequency

High Frequency

Self-Reported Frequency of Gambling Behavior
Figure 1. Mindfulness moderates the association between frequency of gambling behaviour and
self-reported problem gambling issues as measured by the Problem Gambling Severity Index (PGSI).

humility, agreeableness, and emotionality (especially components related to having
a quick temper). As a result, some divergent results (e.g. a lack of association with
emotionality in the HEXACO space in the present study) may reﬂect the inﬂuence of
diﬀerent subcomponents of personality. We administered a short version of the
HEXACO, and so were unable to examine the associations of speciﬁc subfacets of
HEXACO personality traits with problem gambling issues in the present study. It would
be highly informative to administer a full HEXACO inventory (with its six core traits,
and four facet-level subscales for each trait) in future studies of problem gambling to
better understand the personality mechanisms that might contribute to problem gambling issues.
A number of our ﬁndings involving risk factors are consistent with previous
research. Gambling frequency was robustly associated with problem gambling issues.
We also found signiﬁcant associations between dispositional risk factors (impulsivity,
sensation-seeking, low self-control, conscientiousness) and problem gambling issues,
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10
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Mean PGSI Total Scores

8
7
6

High Self-Efficacy

5

Moderate Self-Efficacy

4

Low Self-Efficacy
3
2
1
0
Low Frequency

Moderate Frequency

High Frequency

Self-Reported Frequency of Gambling Behavior
Figure 2. Self-eﬃcacy moderates the association between frequency of gambling behaviour and
self-reported problem gambling issues as measured by the Problem Gambling Severity Index (PGSI).

consistent with a large body of previous research (reviewed in Mishra et al., 2017;
Toneatto & Nguyen, 2007). Poorer developmental environments were also associated
with higher levels of gambling issues (Lane et al., 2016). Of note, this is the ﬁrst
empirical demonstration of the association of childhood unpredictability with problem
gambling. The results provide evidence that the condition of early childhood environments in the forms of both harshness (as measured by the ACE) and unpredictability
(measured by the RFUS) explain variance in problem gambling issues. Early childhood
unpredictability is implicated as a key factor in the development of ‘fast’ life history
strategies, which are characterized by impulsive and present-oriented decision-making
(reviewed in Del Giudice, Gangestad, & Kaplan, 2015). Previous work has linked fast
life history strategies to gambling (e.g. Mishra, Templeton, & Meadows, 2017; Tiﬀeret,
Agrest, & Shlomo, 2011); knowledge of the developmental pathways that lead to such
outcomes would be illuminating.
Protective factors explained less variance in problem gambling issues than expected.
Hierarchical regression analyses demonstrated that protective factors did not account
for variance beyond demographics, personality and risk factors. There was also only one
signiﬁcant bivariate correlation involving mindfulness, which is consistent with some
previous research (Lakey et al., 2007; Riley, 2014). Interestingly, we found evidence that
dispositional mindfulness ‘protects’ against frequent gambling behaviour in predicting
problem gambling. Compared to people reporting high dispositional mindfulness, those
who reported frequent gambling and low dispositional mindfulness were signiﬁcantly
more likely to also report problem gambling behaviour. This ﬁnding is consistent with
studies in the area of depression, which demonstrate that mindfulness approaches may
provide the greatest beneﬁt for those who need them the most (i.e. showing greatest
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risk; Beshai & Parmar, in press; Bockting, Hollon, Jarrett, Kuyken, & Dobson, 2015; Ma
& Teasdale, 2004; Williams & Volberg, 2010).
The null association between grit and problem gambling issues also replicates results
from one previous study (Maddi et al., 2013). Grit – passion and perseverance in the
achievement of long-term goals – has been lionized as a powerful and potentially selfdriven pathway to success. However, psychometrically, grit has not weathered scrutiny
well. Strong recent evidence suggests grit is essentially another form of conscientiousness. For example, Rimfeld, Kovas, Dale, and Plomin (2016) showed in a large sample
of teenagers that grit did not explain additional phenotypic or genotypic variance
beyond conscientiousness in the prediction of school grades. In a meta-analysis of 88
independent samples comprised of 66,807 individuals, Crede, Tynan, and Harms (2017)
showed that there is no coherent higher structure for the concept of grit, grit is only
moderately associated with achievement outcomes, and grit does not explain variance
in outcomes beyond conscientiousness. Taken together, this evidence suggests grit may
not be a promising target for interventions.
It was somewhat surprising to observe a null association between self-eﬃcacy and
problem gambling issues. Previous work has shown that gambling domain-relevant selfeﬃcacy (e.g. gambling control self-eﬃcacy, gambling self-refusal; Casey, Oei, Melville,
Bourke, & Newcombe, 2008; Kaur, Schutte, & Thorsteinsson, 2006) appears to be
protective against problem gambling issues. However, general self-eﬃcacy has not
been previously associated with problem gambling, although it has been associated
with other forms of mental distress. One possibility is that general self-eﬃcacy (i.e.
general conﬁdence in one’s abilities) is not particularly relevant to a behavioural outcome that is in large part determined by luck (Gist & Mitchell, 1992).
Although bivariate correlations and regression analyses suggested that protective
factors were less important than expected, exploratory moderation analyses suggest
that some protective factors may interact with gambling frequency to inﬂuence problem
gambling issues. We found that both mindfulness and self-eﬃcacy signiﬁcantly moderated the association between self-reported frequency of gambling behaviour and
problem gambling issues. High-frequency gambling is strongly associated with problem
gambling tendencies and clinically diagnosed pathological gambling (Griﬃths, 1999;
Mishra et al., 2010; Welte et al., 2004). However, not everyone who gambles at a high
frequency necessary develops mental distress as a consequence. The immunization
hypothesis of resilience suggests that certain traits or abilities can serve as a ‘buﬀer’
against the development of pathology, even in the presence of risk factors (reviewed in
Davydov, Stewart, Ritchie, & Chaudieu, 2010). In this case, it appears that mindfulness
and general self-eﬃcacy appear to ‘buﬀer’ against high-frequency gambling shifting into
problem gambling issues. However, it must be noted that our data is cross-sectional and
this analysis is exploratory, and so replication and extension is necessary before any
strong claims can be made. However, mindfulness and self-eﬃcacy are promising
‘immunization’ candidates because both are modiﬁable through intervention
(Alsubaie et al., 2017), and indeed both have been targets of successful mental health
interventions (Ashford, Edmunds, & French, 2010; Khoury et al., 2013).
This study examined risk factors and protective factors for gambling issues in
concert. Our ﬁndings are somewhat consistent with previous research. Lussier et al.
(2014) showed that collectively, resource protective factors (social bonding, personal
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competence and social competence) did not moderate problem gambling tendencies,
although social bonding was a meaningful individual predictor. Oei and Goh (2015)
showed among a sample of Singaporeans that two protective factors (perceived resilience and gambling refusal self-eﬃcacy) explained variance in problem gambling
beyond risk factors (gambling cognitions, gambling urges and psychological distress),
and that risk factors interacted with protective factors to further predict problem
gambling. Our studies somewhat replicate and extend these previous ﬁndings. We did
not ﬁnd that protective factors explained variance beyond personality and (a larger set
of) risk factors. However, certain protective factors (namely, mindfulness and selfeﬃcacy) moderated the association between gambling frequency (a fundamental risk
factor for problem gambling) and problem gambling itself. Our study also used a large
Western adult community sample, and so is complementary to the research Lussier
et al. (2014) conducted among young people, and research Oei and Goh (2015)
conducted among an East Asian population. We suggest that future problem gambling
research would beneﬁt from the assessment and integration of both risk and protective
factors within studies.
Our results have limitations that provide directions for future research. Our study
was cross-sectional, meaning that the results provide no information about the directionality of the associations we observed (save for retrospective measures about childhood environments). Future research using designs that allow for the inference of
causal mechanisms (e.g. experimental, longitudinal designs) would be highly informative. We also used only self-report measures. Future studies would beneﬁt from an
assessment of risk and protective factors for people who have been clinically diagnosed
with pathological gambling.
Numerous measures were administered in this study. As a consequence, we used the
24-item Brief HEXACO Inventory instead of the full HEXACO-PI-R (200 items) or the
intermediate versions of the scale (60 and 100 items) due to time constraints. Short
personality measures suﬀer from inherent shortcomings, including low internal reliability (due to few items assessing each personality facet). However, previous research
has shown that these measures have adequate test-retest reliability, and overlap signiﬁcantly with full measures of personality (De Vries, 2013; Gosling et al., 2003). Future
research using full personality inventories would be useful for fully understanding
associations between the HEXACO traits and problem gambling tendencies. Another
potential methodological limitation is the use of mean imputation for missing values for
scales missing less than 20% of item-level data. Previous research has suggested that
mean imputation is a simple and appropriate method for dealing with missing data
(Shrive et al., 2006), and that a 20% cut-oﬀ for within-scale scoring is reasonable given
that error estimates signiﬁcantly increase after more than 20% of values are missing
(e.g. Dong & Peng, 2013).
Although we used a large and diverse Western crowdsourced sample, there are some
limitations to data acquired from this convenience population. Crowdsourced samples are
not representative of the general community, especially when it comes to gambling
research (Mishra & Carleton, 2017). Our own sample showed that 14.4% met PGSI cutoﬀ scores for problem and pathological gambling, which is remarkably higher than typical
population base rates. However, such a large proportion of at-risk and problem/pathological gamblers allows us increased variability to examine our hypotheses of interest.
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Conclusions
Taken together, the results of this study aﬃrm that risk factors are particularly important
to the aetiology of problem gambling issues. These risk factors include harsh and unpredictable early developmental environments, traits associated with risk-taking generally,
and high-frequency gambling engagement. Although protective factors did not explain
unique variance in gambling issues above and beyond demographics, HEXACO personality traits, and risk factors, two modiﬁable protective factors – mindfulness and selfeﬃcacy – appear to buﬀer against the development of problem gambling issues among
those who gamble frequently. These results provide further support for the study of
protective factors in the context of problem gambling and mental health more generally,
especially given that such factors can form the basis of clinical interventions.
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