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Abstract
Adolescent gambling is a serious and increasingly common problem. Studies in adults have found several within- and between-
person associations between personality and gambling. We aim to extend these findings to a sample of adolescents selected for
gambling behavior. Participants consisted of a racially diverse sample of adolescents between the ages of 13 and 17 (n = 227). We
collected self-reported information on normal-range personality traits, sensation-seeking, and gambling frequency, severity, and
motives in an online survey. Normal-range personality traits were not correlated with gambling, but trait sensation-seeking was
positively correlatedwith gambling. Latent class analyses showed that classes of adolescent gamblers may be differentiated based
on personality trait patterns, although these classes were not differentiated on gambling severity or frequency. Finally, in
hierarchical analyses, six homogenous components representing the five normal-range personality traits and sensation-seeking
accounted for maximum variance in gambling outcomes. In this model, components representing sensation-seeking and consci-
entiousness were the only significant unique predictors of gambling-related outcomes. Our findings suggest that subgroups of
adolescent gamblers may be distinguished based on personality trait patterns before the emergence of problematic gambling. In
other words, personality differences may reflect an early predisposition to divergent pathways to adolescent gambling. Our
findings concur with previous work and underscore the importance of sensation-seeking as a particularly important risk factor of
initiation and escalation of adolescent gambling.
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Prevalence rates of any gambling, at-risk gambling, and prob-
lem gambling are higher among adolescents than any other
age group, including young adults and college students

(Blinn-Pike et al. 2010). Despite legal restrictions on underage
gambling inmany countries, including the United States, teen-
agers are increasingly gaining access to means of gambling
through the Internet and through a proliferation of games and
apps that closely approximate gambling behaviors (i.e.,
risking something of value for a potential gain; Griffiths and
Parke 2010; D. L. King et al. 2014). Under-age adolescents
frequently report gambling on racing or sports (24%), lottery
tickets (23%), and poker machines or video games (13%;
Jackson et al. 2008). Prevalence estimates of under-age gam-
bling vary considerably (Derevensky et al. 2003; Shaffer and
Korn 2002), yet it is clear that adolescent problem gambling
represents a significant public health and social policy issue.

Indeed, adolescent gambling behavior has only started to
gain attention from a public health standpoint, incorporating
questions about the role of community factors, norms, socio-
economic variables, and the role of the media in the past couple
of decades (Korn and Shaffer 1999; Messerlian 2005).
Gambling disorder in adults is associated with deleterious con-
sequences including financial problems, academic impairment,
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social conflict, psychological distress, risk for suicide attempts
and completion, and relationship difficulties (Blinn-Pike et al.
2010; Delfabbro et al. 2006; Derevensky and Gupta 2000;
Neighbors et al. 2002; Weinstock et al. 2008). For a review
of prevalence rates and mental health disorders frequently
comorbid with gambling problems, see Shaffer and Korn
(2002) and Richard and Derevensky (2017). Adult gambling
problems are robustly predicted by patterns of childhood and
adolescent gambling (Carbonneau et al. 2015; Derevensky et
al. 2003). Thus, more research is needed to better identify early
pathways to these problematic outcomes (Blinn-Pike 2017).

A large body of research examining reward processing from a
neural standpoint has established that adolescence is a particular-
ly critical time for brain development (Braams et al. 2015).
Further, studies have shown that hypersensitivity of reward cir-
cuitry in healthy adolescents is context-specific and highly sen-
sitive to social cues (Braams et al. 2014). Relatedly, concerns
about the problematic use of smartphone techonologies and dis-
cussions of Baddiction^ have recently received much research
and popular press attention (Veissière and Stendel 2018), giving
voice to the concern that changing youth’s interactions with and
access to rewarding stimuli (such as winning money in gam-
bling) will produce profound and longstanding changes in neural
circuitry. For these reasons, increased access to online gambling
and gambling-like activities for adolescents and even young chil-
dren may represent especially worrisome possibilities. Thus,
thoroughly understanding the correlates of adolescent gambling
behavior is critical. The present study aims to examine early
personality indicators of gambling behavior in an adolescent co-
hort selected for engagement in some gambling behaviors.

Personality and Gambling

Personality traits reflect individual differences in thoughts, feel-
ings, and actions, and are associated with many forms of
undercontrolled psychopathology, including problematic gam-
bling (Bagby et al. 2007; S. M. King et al. 2010; MacLaren et
al. 2011; Miller et al. 2013). In general, gambling behaviors
have been associated with risk-taking, impulsivity, and
sensation-seeking traits (Bagby et al. 2007; MacLaren et al.
2011; Slutske et al. 2005). Sensation-seeking in particular has
been positively related to gambling frequency in undergraduate
students (Smith et al. 2007), to gambling in an Italian sample of
high school students (Primi et al. 2011), and to online gaming
addiction in a Chinese sample of adolescents (Hu et al. 2017).
A recent meta-analysis found moderate support for sensation-
seeking, impulsivity, and uncontrolled temperament as predic-
tors of later gambling behaviors (Dowling et al. 2017)

In addition to impulsivity and related traits, some research
has focused on broader personality traits, including those in the
Five Factor Model (FFM; Costa & McCrae 1992). As with
other forms of externalizing psychopathology, the typical trait

profile for adult pathological gamblers reflects high neuroti-
cism (or negative affectivity), low agreeableness (or interper-
sonal compassion and politeness), and low conscientiousness
(or self-regulation and self-control; Bagby et al. 2007;
Brunborg et al. 2016; MacLaren et al. 2011; Miller et al.
2013; Slutske et al. 2005; Tackett et al. 2015). Another ap-
proach in adults has examined subgroups of gamblers as de-
fined by patterns of personality traits in person-centered analy-
ses. One study found evidence for four groups differentiated by
gambling severity and personality (Vachon and Bagby 2009).
Classes of pathological gamblers were differentiated from one
another such that Bhedonic^ gamblers scored highest on extra-
version and openness, and Bdemoralized^ gamblers scored
highest on neuroticism. A study in college students found ev-
idence for three groups differentiated by personality patterns,
such that Bresilient^ gamblers scored highest on extraversion,
openness, and self-control, and Bvulnerable^ gamblers scored
lowest on these same traits (Tackett et al. 2015). There also
exists evidence for five classes in a small sample of adolescent
problem gamblers (n = 109; Gupta et al. 2013), differentiated
from one another by risk factors and varying profiles of comor-
bidity. The present study examines the potential for extending
the approach of personality-based classes of gamblers to a larg-
er, racially-diverse sample of community adolescents selected
for their participation in gambling behaviors.

There has been much work examining the relationship be-
tween impulsivity and related traits such as sensation-seeking
to the Big Five. Sensation-seeking represents a narrower in-
stantiation of trait extraversion, which is a trait not typically
found to be associated with gambling, although there is some
evidence that sensation-seeking fits into the space between
traits (Zuckerman and Glicksohn 2016). In particular, it has
been argued that, because of gambling’s associations with
high neurtocism and low conscientiousness, using the context
of the UPPS (Urgency, Planning/Persistance, Sensation-seek-
ing) model of impulsivity (Whiteside and Lynam 2001) is
superior to the Big Five Model of personality (Canale et al.
2017). Importantly, an empirical comparison between
sensation-seeking and the Big Five model of personality in
predicting genetic variance in antisocial behavior in a large
sample of twins indicated that sensation-seeking
outperformed other personality traits (Mann et al. 2017).
Despite the theoretical argument that a model of impulsivity
is more appropriate than the Big Five for understanding gam-
bling (Canale et al. 2017), no work to date has provided em-
pirical support for this question of which model is more useful
for understanding gambling behaviors in adolescents.

Personality and Gambling Motives

A three-factor model of motives for gambling has been pro-
posed by Stewart and Zack (2008), and although there are
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other models, this one has attracted the most research attention
to date. The three motives are defined as BCoping^, which is
related to relieving negative affect, BEnhancement^, which is
related to strengthening positive affect, and BSocial^, which is
related to strengthening social connections.

These motives have been connected to the Big Five model
of personality, as well. Tackett et al. (2015) reported that low
agreeableness and high neuroticism were associated with
coping motives, MacLaren et al. (2015) demonstrated that
coping motives moderated the relationships between
conscientiousness and gambling severity, and McGrath et al.
(2018) demonstrated moderation by motives of the relation-
ship between gambling and HEXACO honesty-humility,
agreeableness, and conscientiousness. Finally, in a longitudi-
nal investigation, extraversion was associated with enhance-
ment and social motives and agreeableness was related to
social and coping motives in young adults (Mackinnon et al.
2016). Despite these connections in young adult and older
samples, no work to date has investigated how gambling mo-
tives may fit into the landscape of personality, sensation-seek-
ing, and gambling problems in adolescents.

Hierarchical Models of Personality

Additionally, personality traits are organized hierarchically
(Markon et al. 2005), and it has been shown that higher-order
levels of the hierarchy are useful for providing additional infor-
mation about boundaries and severity of psychopathology
(Kushner et al. 2011; Tackett et al. 2008a). Psychopathology
can also be organized and understood hierarchically, which
helps to explain phenotypic comorbidity among disorders
(Forbes et al. 2016; Kim and Eaton 2015). These studies dem-
onstrate the applicability of hierarchical models of personality
to areas where delineation of subgroups may otherwise be un-
clear. It has repeatedly been shown that understanding the hi-
erarchical structure of broad dimensions of personality that
span both normative and pathological domains can provide
scaffolding to organize the understanding of psychopathology
more broadly (Wright et al. 2012; Wright and Simms 2014).
The specific level of the personality hierarchy providing the
most explanatory power may differ by group and by specific
diagnosis (Hopwood et al. 2015; Kushner et al. 2011); thus, the
present study aimed to determine which level of the personality
hierarchy is most useful for predicting gambling severity, as
well as frequency and motives, in adolescence.

The Present Study

The primary goal of the present study was to examine associ-
ations between personality and gambling behavior in a sample
of adolescents, an under-represented population in the broader

literature. As this is a descriptive study with the primary aim of
providing information about the state of relationships between
Big Five personality, sensation-seeking, and gambling whatev-
er they may be, we did not have specific, directional hypothe-
ses. We approached this goal in several ways: 1) we examined
the correlations between gambling behaviors and personality
measures in adolescents, 2a) we took a person-centered, latent
class approach to understanding potential subgroups differenti-
ated by personality traits, 2b) we examined whether class mem-
bership predicts differences in gambling severity or gambling
motives, and 3) we examined which level of the personality
hierarchy is most powerful for the prediction of gambling se-
verity, frequency, and motives in the context of adolescence.

Methods

Participants

Self-report data were collected from 227 adolescents (51.3%
female) between the ages of 13 and 17 (M = 15.41, SD = 1.08).
Caregivers provided consent before online questionnaires were
sent to the adolescent. Adolescents reported on their race/eth-
nicity: 33.0% identified as White, 27.8% as Latino or Latina,
18.5% as Black, 9.6% as Asian, and 7.9% as Other; 3.2% of
participants refused to provide their race/ethnicity. Although
this sample is quite diverse, participants were not selected on
race/ethnicity in any way. Indeed, this breakdown is generally
representative of the urban area from which the sample was
recruited, which has a population that is 25.8% White, 43.1%
Hispanic, 23.5% Black, and 6.2% Asian. Adolescents also re-
ported on their family financial status: 41.4% responded Bwell-
off financially,^ 47.2% responded Bsufficient to fulfill basic
needs,^ 6.2% responded Bpoor,^ and 0.4% responded Bvery
poor^; 4.8% of participants refused to provide their family
financial status. Adolescents were recruited through targeted
online advertising on social media sites and competitive gam-
ing and sport forums, as well as locally through school- and
community-based recruitment. Participants were screened be-
fore being sent questionnaires. The inclusion criteria were flu-
ency in English and participation in gaming or gambling be-
haviors within the past year.1 The exclusion criteria were learn-
ing disabilities or psychological disorders that would prevent
adolescents from filling out online questionnaires.

1 During screening, potential participants were asked about the following
gaming/gambling behaviors: Used poker applications on social networking
sites such as Facebook or Bebo?; Played games for virtual money on virtual
pet sites such as Fluffy Friends, NeoPets, FooMojo, or FooPets, orWebkinz!?;
Played Bfree-play^/"demo^/"money-free^ games on Internet gambling sites?;
Placed bets on a videogame or arcade game?; Placed bets on the Internet, e.g.,
sports bets (Fantasy Football, March Madness, Super Bowl squares,etc.)?;
Bought a lottery ticket/scratch card?; Played dice/craps for money or some-
thing of value?; Gambled on a slot or poker machine?; Placed bets with a
bookie?
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Measures

Individual Differences

Big five Inventory (BFI; (John et al. 1991) The BFI is a 44-item
questionnaire which measures Openness (O; 10 items),
Conscientiousness (C; 9 items), Extraversion (E; 8 items),
Agreeableness (A; 9 items), and Neuroticism (N; 8 items).
Items were rated on a five-point scale ranging from 1
(Disagree Strongly) to 5 (Agree Strongly). The five traits had
coefficient alphas ranging from .70 to .80 (average α = .74) in
the present sample.

Brief Sensation Seeking Scale (BSSS; (Hoyle et al. 2002) The
BSSS is an 8-item questionnaire adapted from Form Vof the
Sensation Seeking Scale with four subscales (2 items each):
Experience Seeking, Thrill Seeking, Disinhibition, and
Boredom (Zuckerman et al. 1978). The eight items are com-
bined to create a total sensation-seeking (SS) score. Items
were rated on a five-point Likert scale ranging from 1
(Disagree Strongly) to 5 (Agree Strongly). The total SS scale
had a coefficient alpha of .79 in the present sample.

Gambling Behaviors

Canadian Adolescent Gambling Inventory (CAGI; (Tremblay et
al. 2010) The CAGI is a 44-item questionnaire which mea-
sures the frequency of types of gambling activities and the
severity of consequences associated with gambling behavior
in adolescents (Tremblay et al. 2010). The present study fo-
cused on the Global Problems Severity Subscale (GPSS; 9
items) as well as the 19 items that assess gambling frequency.
Items on the GPSS were rated on a four-point Likert scale
ranging from 1 (Never) to 4 (Almost Always); frequency items
were rated on a 6-point scale ranging from 1 (Not in the past
3 months) to 6 (Daily). The GPSS had a coefficient alpha of
.72 in the present sample.

The DSM-IV-Multiple Response-Juvenile Criteria to Identify
Adolescent Problem Gambling (DSM-IV-MR-J; (Fisher 2000)
The DSM-IV-MR-J is a 9-item symptom checklist reflecting
the DSM-IV criteria in adolescents. The nine items are
summed to create a total DSM-IV-MR-J score. Items were
rated on a 4-point scale ranging from 1 (Never) to 4 (Often).
The DSM-IV-MR-J had a coefficient alpha of .86 in the pres-
ent sample.

Gambling Motives Questionnaire (GMQ; (Stewart and Zack
2008) The GMQ is a 15 item measure modeled after the
Drinking Motives Questionnaire (Cooper et al. 1992) which
measures gambling-specific motives. The three subscales (5
items each) include Enhancement Motives, Coping Motives,
and Social Motives. Items were rated on a 6-point scale

ranging from 1 (Almost Never/Never) to 6 (Daily). The sub-
scales had the following coefficient alphas in the present sam-
ple: Enhancement Motives = .86, Coping Motives = .84, and
Social Motives = .83.

Procedure

Parental consent was required for the adolescents to partici-
pate, and consent was submitted either online or through post-
al mail. Adolescent participants filled out an online assent
form before filling out questionnaires through Qualtrics, an
online survey platform. Adolescents were compensated with
a $30 gift card. The study methods and materials were ap-
proved by the Research Ethics boards at the relevant institu-
tions. Missing data were present in this sample because some
participants discontinued before they had reached the end of
the survey. Specifically, no participants were missing the BFI,
one participant was missing the BSSS (0.4%), 11 participants
were missing the GPSS (4.8%), 12 participants were missing
the DSM-IV-MR-J (5.3%), and 13 participants were missing
the GMQ (5.7%). However, data were missing completely at
random (Little’s MCAR X2 (45) = 43.00, p = .557).

Results

Sample Descriptives

All participants in the sample were selected for having en-
dorsed some form of gambling in the past 12 months; 37%
endorsed some form of gambling within the last 3 months.
The following items were endorsed most frequently (at least
once per month within the last three months): 36.87% of the
sample endorsed having gambled on a dare or challenge that
you or someone else could do something, 24.65% of the sam-
ple endorsed having gambled on your or someone else’s per-
formance on games of skill, and 20.6% of the sample endorsed
having gambled on arcade or video games. Five or more
DSM-IV criteria (the symptom threshold for diagnosis) were
endorsed by 9.2% of the sample. Full sample descriptives can
be found in Supplemental Table 1.

To understand whether the present sample, selected for
gambling behavior, was different from the general population
in terms of personality, a comparison sample was needed. To
examine age-related changes in personality, Soto et al. (2011)
collected an extremely large cross-sectional Internet sample
(n = 1,267,218) over a period of seven years. Participants were
not screened on or selected for any particular variables, and
were diverse in terms of race/ethnicity and SES; 72% of the
sample resided in the United States (Soto et al. 2011). For
these reasons, we expected that this would make a reasonably
good population-representative comparison sample on per-
sonality variables. Data on the Big Five Inventory from all
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participants between the ages of 13 and 17 were shared with
us by the study’s first author, resulting in a subset of 255,986
adolescents. Because of the extreme difference in sample
sizes, a Welch’s T test was performed to account for unequal
variances. Some differences between the two samples were
observed, with the present sample scoring higher on E
(t(226) = 2.15, p = .033), higher on A (t(226) = 3.63, p
< .001), higher on C (t(226) = 6.23, p < .001), and lower on
N (t(226) = 3.81, p < .001). The two samples did not differ on
O (t(226) = 1.92, p = .057). Full information on trait compar-
isons can be found in Supplemental Table 2.

Personality, Gambling Severity, and Motives

Aggregate gambling severity was modeled in a one-factor
confirmatory factor analysis (CFA) in MPLUS 7.0. Sets of
items from the CAGI and DSM-IV-MR-J were aggregated
into 12 parcels2 which were modeled as the indicators of the
latent factor in the CFA. Correlations were estimated between
the gambling severity factor score, gambling motives, and
personality traits (Table 1). Gambling severity was positively
correlated with SS, enhancement motives, and coping mo-
tives. Social motives were positively correlated with E, and
coping motives were positively correlated with O. FFM traits
were not significantly correlated with gambling severity.

Latent Class Analyses

Latent class analyses were conducted inMPLUS 7.0, based on
within-person covariation in the six personality traits mea-
sured: N, E, A, C, O, and SS. The Akaike Information
Criterion (AIC) and Bayesian Information Criterion (BIC)
are goodness-of-fit measures used to compare models; lower
observed values indicate better fit. Entropy indicates greater
classification certainty and ranges from 0 to 1, with higher
values indicating more certainty in classification. These statis-
tical indicators were combined with conceptual analysis of
model results to determine the most desirable model.

Based on previous models identified in the literature
(Goldstein et al. 2013; Tackett et al. 2015; Vachon and
Bagby 2009) we extracted 2-, 3-, and 4-class models (Table
2). AIC and entropy favored a 4-class model, but this model
included one class with a very small sample size (n = 2), so
this model was rejected. Between the 2- and 3-class models,
AIC favored the 3-class model, and as this was consistent with
previous work in this area, the 3-class model was examined in
further analyses. However, entropy for all models was lower
than is ideal, so classes should be interpreted tentatively.

Personality and gambling scores for each class are present-
ed in Table 3. Classes were labeled based on their personality

profile (see Fig. 1). Members of class 1 (n = 42), labeled
Bcontrolled^ adolescent gamblers, have the lowest scores on
both E and SS, as well as the highest scores on A and C, with
average scores on O and relatively low N. Members of class 2
(n = 73), referred to as Breward-sensitive^ adolescent gam-
blers, have the highest scores on both E and SS, and the lowest
scores on N, with moderate scores on self-regulatory traits (A
and C). Members of class 3 (n = 112), referred to as
Bvulnerable^ adolescent gamblers, have the highest scores
on N, low scores on those traits associated with resiliency
(E, A, C), and moderate scores on O and SS. The trait profiles
for the three classes are illustrated in Fig. 1.

Class membership did not differ significantly by age
(χ2(8) = 10.65, p = .222), gender (χ2(2) = 3.77, p = .152), or
race (χ2(18) = 17.06, p = .519), so no covariates were includ-
ed in the remaining analyses. A series of univariate general-
ized linear models (GLM) was used to examine evidence for
class differences. Gambling severity, frequency and coping
motives did not differ significantly across classes. However,
enhancement (F = 3.73, p = .026) and social (F = 5.76,
p = .004) motives differed significantly across all three classes
such that reward-sensitive gamblers were highest relative to
the other two classes (Table 3). Exploratory post-hoc analyses
were conducted to examine potential 2-class differences
where no 3-class differences were found. In these analyses,
lower CAGI severity and frequency scores differentiated con-
trolled gamblers from reward-sensitive gamblers, but did not
differentiate vulnerable gamblers from either group (Table 3).

Hierarchical Analyses

Following Goldberg’s (2006) Bbass-ackwards^ method, we
next examined the hierarchical structure of individual differ-
ences in this selected sample of adolescent gamblers. This was
to determine whether higher-order levels of the personality
hierarchy provide additional information in predicting gam-
bling severity. The 44 items of the BFI and the 8 items of the
BSSS were together subjected to principal components anal-
yses. First, one unrotated principal component was extracted.
Next, varimax rotation was applied, and 2 through 6 factors
were extracted. The regression-based factor scores at each
level were saved and then correlated, which provides path
estimates between factors from one level of the hierarchy to
the next. Figure 2 shows the six levels of the hierarchy and
their intercorrelations. Items with a loading of .40 or greater
were considered in determining the content of each compo-
nent. Complete factor loadings are available on the Open
Science Framework: https://osf.io/dywg5/?view_only=
383329c9a7554b8ab4cca1b9c24baf1f.

At Level 2, there were two components, labeled Approach
(high loadings from E, O, and SS), and Avoidance (high load-
ings from N, A (reversed), and C (reversed)). At Level 3,
Approach split into two components labeled Reward (high

2 3 parcels for 9 items of the GPSS from the CAGI; 6 parcels for 19 frequency
items from the CAGI; 3 parcels for 9 items of the DSM-IV-MR-J
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loadings from E and SS) and Adaptability (high loadings from
A, O, and C). Level 2 Avoidance was preserved at Level 3. At
Level 4, Adaptability and Avoidance from Level 3 were pre-
served, and Reward split into two factors, one defined by SS,
and one defined by E. At Level 5, SS, E, A, and O all emerge
as separate components. The remaining factor comprises N
and C (reversed). Finally, at Level 6, six homogenous compo-
nents emerge (N, O, SS, E, A, and C (reversed)). Full descrip-
tions of the content of the factors can be found in
the Appendix.

Multiple regression analyses were then conducted using
factor scores at each level of the personality hierarchy to pre-
dict gambling severity, frequency, and motives (Table 4).
Those components containing SS items (i.e., Approach at
Level 2, Reward at Level 3, and SS at Levels 4, 5, and 6)
significantly predicted Aggregate Gambling Severity, CAGI
Frequency, and both enhancement and coping motives at all
levels of the hierarchy (i.e., levels 1–6). The SS component at
Levels 4–6 significantly predicted gambling in the past three
months, and at Level 4 the SS component predicted coping
motives. The C (reversed) component at Level 6 significantly
predicted Aggregate Severity as well as enhancement and

copingmotives. This C (reversed) component contains unique
information only once it becomes differentiated from A, at
Level 6. Based on these analyses, Level 6 of the hierarchy,
containing homogenous components for each of the FFM
traits and SS separately, may be the most useful level of anal-
ysis for explaining variance in variables related to adolescent
gambling.

Discussion

In this group of adolescents selected for gambling participa-
tion, gambling behaviors were positively correlated with trait
SS but not with any of the FFM personality traits, in contrast
to common findings in adults (MacLaren et al. 2011; Miller et
al. 2013; Tackett et al. 2015). This is in line with findings from
other forms of externalizing problems (e.g., antisocial behav-
ior), that SS holds more explanatory power than the Big Five
traits (Mann et al. 2017).

Nonetheless, the present study also demonstrated meaning-
ful subgroups of adolescents who gamble as defined by clus-
ters of personality traits. Specifically, evidence supported a 3-
class solution, differentiating (1) a vulnerable group, with the
highest level of N and lowest levels of self-regulatory traits;
(2) a reward-sensitive group, with high levels of E and SS and
the lowest levels of N; and (3) a controlled group, with the
highest levels of C and A, and the lowest levels of E and SS.
These personality profiles are similar to those in emerging
adults (i.e., college students; Tackett et al. 2015), with the
exception of the controlled gamblers in this adolescent sam-
ple. The vulnerable class of adolescent gamblers displayed the
established pattern of personality traits associated with prob-
lem gambling (i.e., low C and A, and high N), and this may be
the group most likely to go on to develop gambling-related
problems later in life. Notably, the vulnerable subgroup also
represents the largest class in this sample specifically selected
for previous gambling behavior. Unlike previous research in
adults finding Bhedonic^ and Bdemoralized^ classes that

Table 1 Correlations between
gambling severity, motives, and
personality variables

M

(SD)

E

r

A

r

C

r

N

r

O

r

SS

r

Gambling

Aggregate Severity 0.00 (0.62) .09 −.07 −.12 −.10 .10 .21**

Motives

Enhance 1.27 (0.47) .12 .04 −.09 −.10 .13 .26***

Social 1.19 (0.39) .15* .03 −.07 −.13 .12 .27***

Coping 1.15 (0.34) .04 .02 −.07 −.12 .15* .12

Aggregate Severity score = regression-based factor scores derived throughConfirmatory Factor Analysis from the
Canadian Adolescent Gambling Inventory (CAGI) severity and frequency items and the DSM-IV-MR-J items; E
extraversion, A agreeableness, C conscientiousness, N neuroticism, O openness to experience, SS sensation
seeking, Enhance enhancement motives; *p < .05. **p < .01. ***p < .001

Table 2 Statistical fit indices from latent class analyses

2-Class model 3-Class model 4-Class Model

Statistical fit indices

AIC 3827.95 3820.63 3811.44

BIC 3893.02 3909.68 3924.46

Entropy 0.568 0.553 0.659

Class size

Class 1 96 42 2

Class 2 131 73 46

Class 3 112 116

Class 4 63

AIC akaike’s information criterion, BIC bayesian information criterion
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mapped neatly onto Cooper et al.’s (2008) model of enhance-
ment and coping motives, respectively (Vachon and Bagby
2009), in the present study, only the reward-sensitive class
was distinguished by higher enhancement and social motives.
No variables distinguished the controlled from the vulnerable
class. Importantly, there were no significant differences across
all three classes in gambling severity or frequency. These re-
sults underline the importance of including measures of per-
sonality in studies about adolescent gambling – although only
suggestive, these findings point to the possibility that person-
ality traits differentiate types of adolescent gamblers even
when observed gambling behaviors do not.

Next, to understand the predictive power of higher-order
levels of the hierarchy, the present study investigated the struc-
ture of personality in adolescent gamblers. The resulting hier-
archy looks quite similar to previous models in youth (Tackett
et al. 2012) and adults (Markon et al. 2005), with, at the two-
factor level, one higher-order factor representing Approach
(E, O, and SS), and the other representing Avoidance (C, A,
and N). Unlike previous work using the hierarchy to predict

outcomes (Kushner et al. 2011; Tackett et al. 2008b), very few
components provided predictive power with respect to gam-
bling variables. In fact, only those components containing
variance from SS and Cwere predictive of any of the variables
of interest, and the analyses suggested that Level 6, containing
discrete components for each of the FFM traits and SS, was
the most useful level of analysis. Thus, the higher-order levels
of the hierarchy do not provide important predictive power for
gambling severity. The levels of the hierarchy did a particu-
larly poor job accounting for variance in coping motives; this
is in line with previous work that has suggested that a clear
coping pathway may emerge later in development, and would
not be readily detected in a sample of adolescents (Cooper et
al. 2008; Tackett et al. 2015; Vachon and Bagby 2009). The
results of the present study further suggest that SS is not re-
dundant with the information provided by the FFM, but rather
complementary. The results from both the correlational anal-
yses and the hierarchical structure analyses suggest that in-
cluding a measure of SS, in addition to broad personality, is
prudent in the context of adolescent gambling behaviors.

Table 3 3 Class solution profile: age, gender, personality trait scores, gambling hehaviors, and gambling motives by personality class

Class 1 (n = 42)
Controlled M(SD)

Class 2 (n = 73)
Reward-Sensitive M(SD)

Class 3 (n = 112)
Vulnerable M(SD)

Pairwise comparisons

1 versus 2 2 versus 3 1 versus 3

Age 15.24(1.03) 15.61(1.16) 15.34(1.04)

p .075 .096 .604

Gender (% female) 60% 42% 54%

p .079 .124 .552

Individual differences

Extraversion 3.07(0.53) 3.96(0.58) 3.20(0.63)

Agreeableness 4.140(0.39) 3.85(0.54) 3.41(0.52)

Conscientiousness 3.87(0.44) 3.69(0.49) 3.07(0.45)

Neuroticism 2.52(0.57) 2.36(0.55) 3.30(0.64)

Openness 3.50(0.48) 3.80(0.52) 3.53(0.57)

Sensation Seeking 19.48(5.58) 31.01(4.48) 26.01(5.76)

Gambling outcomes

CAGI GPSS 8.98(2.31) 9.94(2.34) 9.46(2.46)

p .041 .193 .273

DSM-IV-MR-J 9.83(2.00) 10.70(3.17) 10.43(3.41)

p .158 .586 .293

CAGI Frequency 20.64(3.80) 23.25(5.74) 22.28(5.94)

p .016 .253 .105

Motives

Enhancement 1.19(0.37) 1.40(0.57) 1.23(0.42)

p .022 .018 .666

Coping 1.10(0.23) 1.31(0.48) 1.15(0.35)

P .533 .466 .962

Social 1.14(0.32) 1.18(0.35) 1.14(0.34)

p .003 .004 .464
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Limitations and Future Directions

Developmental research is required to understand changes
across time in patterns of problematic behavior, and the entire
span of adolescence (ages 13–17) is well-represented in the
current study. Longitudinal research spanning several

developmental periods, in combination with focal investiga-
tions examining large samples of circumscribed ages, will be
crucial for understanding exactly how personality associations
with gambling emerge over time. Longitudinal data is neces-
sary to test the hypothesis, drawn from the current results, that
vulnerable personality group members may be more likely to

Fig. 2 Structure of the Big Five
Inventory and Brief Sensation
Seeking Scale extracted using the
Bbass-ackwards^ method
(Goldberg 2006)

Fig. 1 Big Five and Sensation-
Seeking scores resulting from the
three-class solution of a
personality-based latent class
analysis of a selected sample of
adolescent gamblers
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develop problems related to pathological gambling later in
life. Additionally, the supposition that severity and motive-
based differences in gamblers, which were not found in the
present study, may emerge later in life and be foreshadowed
by differences in personality in adolescence, is a testable hy-
pothesis deserving of careful future study.

The present study was conducted on a sample that was
racially and ethnically diverse; however, the moderate sample
size and the lower prevalence of some racial/ethnic subgroups

(e.g., the sample was only 9.6% Asian) meant that there was
not enough power to conduct analyses separately by sub-
group. Previous research suggests differences in attitudes
and behavior, as well as motives and parental/familial approv-
al of gambling behaviors across cultures (Kessler et al. 2008;
Raylu and Oei 2004). Thus, a larger diverse sample would be
better positioned to investigate whether patterns of personality
subgroups and the hierarchical structure of individual differ-
ences remains consistent across racial and ethnic subgroups.

Table 4 Multiple regression results examining the components of personality hierarchy in predicting gambling severity, frequency, and motives

Severity Frequency Motives

GPSS DSM Agg. Sev. CAGI Freq. Gam. Past 3 mos. Enhance Coping Social

Level 1

Personality .19* .08 .15* .14 .01 .19* .12 .21**

R2 .04 .01 .02 .02 .00 .04 .01 .04

Level 2

1: E/O/SS .21** .14 .20** .17* .05 .22** .14 .23**

2: N/A(r)/C(r) .00 .09 .05 .02 .07 .02 .02 .00

R2 .04 .03 .04 .03 .01 .05 .02 .06

Level 3

1: E/SS .20** .18* .25** .29*** .10 .28*** .11 .26**

2: N/C(r) .00 .08 .04 −.02 .06 .00 .02 −.01
3: A/O/C .02 −.01 .00 −.12 −.06 −.01 .08 .04

R2 .07 .04 .06 .10 .02 .08 .02 .07

Level 4

1: N/C(r) .00 .07 .04 −.01 .02 .00 .00 −.01
2: A/O .08 .00 .01 −.11 −.09 .00 .07 .05

3: SS .19* .19* .25** .29*** .23** .28*** .16* .26**

4: E .09 .05 .09 .14 −.07 .12 −.01 .11

R2 .05 .05 .07 .12 .07 .09 .03 .08

Level 5

1: N −.03 .05 .00 −.03 −.01 .00 −.02 −.02
2: O .13 .08 .10 −.05 .01 .01 .10 .06

3: SS .17* .18* .23** .30*** .21** .30*** .15 .26**

4: E .07 .04 .08 .14 −.08 .12 −.02 .11

5: A/C .00 −.07 −.07 −.09 −.14 .01 .01 .03

R2 .05 .05 .08 .12 .07 .10 .03 .08

Level 6

1: N −.07 −.03 −.07 −.08 −.03 −.08 −.10 −.08
2: O .14 .09 .11 −.04 .01 .03 .12 .08

3: SS .15 .15 .20** .28*** .21** .27*** .11 .23**

4: E .06 .02 .06 .13 −.08 .10 −.05 .10

5: A .02 −.03 −.04 −.07 −.14 .05 .06 .06

6: C(r) .07 .17* .15* .12 .05 .15* .17* .11

R2 .06 .06 .09 .12 .07 .11 .07 .09

All regression coefficients are betas (standardized). Agg. Sev. = regression-based factor scores derived through Confirmatory Factor Analysis from the
Canadian Adolescent Gambling Inventory (CAGI) severity and frequency items and the DSM-IV-MR-J items; DSM= total score for DSM-IV-MR-J;
GPSS global problems severity subscale from the CAGI,E extraversion,A agreeableness,C conscientiousness,N neuroticism,O openness to experience,
SS sensation seeking, Enhance enhancement motives, Freq. frequency,Gam. past 3 mos. gambled in the past 3 months; *p < .05. **p < .01. ***p < .001
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The measure of gambling motives used in the present study
included only three subscales and was adapted from a model
originally constructed to assess drinking motives (Stewart and
Zack 2008). Additional research incorporating a larger range
of gambling specific motivations may help refine profiles as-
sociated with different classes of risk among adolescents.
Similar approaches in longitudinal or cohort sequential de-
signs would also be useful in identifying patterns associated
with increasing severity over time and/or motivational transi-
tions from positive (e.g., thrill and excitement) to negative
reinforcement (escape, experiential avoidance, and coping).

Conclusions

The present study highlighted the importance of SS as a per-
sonality trait central to adolescent gambling behavior, and
further found evidence for three classes of gamblers among
a sample of adolescents selected for previous participation in
gambling behaviors. The largest subgroup reflected a vulner-
able personality class of adolescent gamblers with high N, low
A, and low C. Evidence was also found for a controlled per-
sonality class and a reward-sensitive personality class. These
three classes were not differentiable based on gambling sever-
ity or frequency; this highlights the critical importance of
measuring personality to identify meaningful distinctions in
subgroups of adolescent gamblers. Finally, hierarchical anal-
yses suggested that the level containing six discrete compo-
nents representing the FFM traits and SS was the most useful
in predicting variance in gambling, with SS providing the
greatest predictive power. Taken together, these results under-
line the importance of measuring personality traits broadly in
adolescent gamblers. If assessed early, the specificity provided
by differentiating between these classes may be especially
useful in minimizing the detrimental health outcomes related
with gambling problems later in life.
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Appendix

Full description of the content of the model
resulting from the Bbass-ackwards^
extraction of a hierarchy

Level 2. At Level 2, the first component was defined by
high loadings of items from the Extraversion and Openness to
Experience Scales, as well as some Sensation-Seeking items.
This component was labeled Approach. The second compo-
nent was defined by high loadings of items from Neuroticism,
as well as Agreeableness (reversed) and Conscientiousness
(reversed). This component was labeled Avoidance.

Level 3. At Level 3, Approach split into a factor primarily
defined by high loadings of items from Extraversion and
Sensation-Seeking, labeled Reward, and a factor primarily
defined by high loadings of items from Agreeableness,
Openness to Experience, and Conscientiousness, labeled
Adaptability. The level 2 component Avoidance was largely
replicated at level 3, although primarily defined only by items
from Neuroticism and Conscientiousness (reversed).

Level 4. At Level 4, Avoidance was again largely replicat-
ed, defined by items from Neuroticism and Conscientiousness
(reversed), with some items from Agreeableness (reversed).
The second component at this level replicates Adaptability
from Level 3, with items from Agreeableness, Openness to
Experience, and some from Conscientiousness. The third
component at this level is defined almost entirely by
Sensation-Seeking items, with one from Neuroticism (re-
versed). The fourth component is defined by Extraversion,
with one item from Openness to Experience.

Level 5. At level 5, components emerge which are defined
entirely by Sensation-Seeking, Extraversion, Openness to
Experience. One of the remaining two components is a mix-
ture of Neuroticism with some Conscientiousness (reversed),
and the final component is almost entirely Agreeableness with
two items from Conscientiousness and one from Openness to
Experience.

Level 6. At Level 6, components emerge which are almost
entirely homogenous (Neuroticism, Openness to Experience,
Sensation-Seeking, Extraversion, Agreeableness, and
Conscientiousness). There are only two exceptions: One item
fromAgreeableness (reversed) loads on the Neuroticism com-
ponent, and one item from Conscientiousness loads on the
Agreeableness component.
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