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Abstract

Objectives—To identify subtypes of adolescent gamblers based on the 10 Diagnostic and 

Statistical Manual of Mental Disorders, fourth edition criteria for pathological gambling and the 9 

Diagnostic and Statistical Manual of Mental Disorders, fifth edition criteria for gambling disorder 

and to examine associations between identified subtypes with gambling, other risk behaviors, and 

health/functioning characteristics.

Methods—Using cross-sectional survey data from 10 high schools in Connecticut (N = 3901), 

we conducted latent class analysis to classify adolescents who reported past-year gambling into 

gambling groups on the basis of items from the Massachusetts Gambling Screen. Adolescents also 

completed questions assessing demographic information, substance use (cigarette, marijuana, 

alcohol, and other drugs), gambling behaviors (relating to gambling formats, locations, 

motivations, and urges), and health/functioning characteristics (eg, extracurricular activities, 

mood, aggression, and body mass index).

Results—The optimal solution consisted of 4 classes that we termed low-risk gambling (86.4%), 

at-risk chasing gambling (7.6%), at-risk negative consequences gambling (3.7%), and problem 

gambling (PrG) (2.3%). At-risk and PrG classes were associated with greater negative functioning 

and more gambling behaviors. Different patterns of associations between at-risk and PrG classes 

were also identified.

Conclusions—Adolescent gambling classifies into 4 classes, which are differentially associated 

with demographic, gambling patterns, risk behaviors, and health/functioning characteristics. Early 
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identification and interventions for adolescent gamblers should be sensitive to the heterogeneity of 

gambling subtypes.
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In the Diagnostic and Statistical Manual of Mental Disorders, fourth edition (DSM-IV) 

(American Psychiatric Association, 2000), pathological gambling (PG) was classified as an 

impulse-control disorder determined by endorsement of 5 or more criteria. Recently, the 

Diagnostic and Statistical Manual of Mental Disorders, fifth edition (DSM-V) (American 

Psychiatric Association, 2013) renamed PG to gambling disorder (GD), eliminated the 

inclusionary criterion of “committing illegal acts to finance gambling,” and lowered the 

diagnostic threshold from 5 to 4 inclusionary criteria.

The lifetime PG rate among adults in North America ranges from 0.4% to 1.9% and the 

past-year rate from 0.2% to 1.4%, with higher estimates derived from gambling screens 

(Shaffer and Hall, 2001; Petry et al., 2005). Past-year estimates of problem gambling (PrG), 

which typically employs a lower threshold than PG, among adults globally range from 0.5% 

to 7.6%, yielding an average rate of 2.3% (Williams et al., 2012). Both PrG and PG are 

associated with significant mental health concerns and public health costs (Shaffer and Hall, 

2001; Desai and Potenza, 2008).

Youth gambling is of major concern and needs examination. Prevalence estimates of youth 

PrG and PG are more than double those among adults (Gupta and Derevensky, 1998; 

Shaffer et al., 1999; Shaffer and Hall, 2001). Lifetime PG among adolescents is 3.4% and 

PrG is 8.4% (Shaffer and Hall, 2001). In a nationally representative sample of US 

adolescents (ages 14–21), 68% gambled in the past year and 17% gambled more than once 

per week (Barnes et al., 2009). Pathological gambling in youth has been associated with 

multiple negative outcomes, such as poor academic performance, substance use, depression, 

and aggression (Lynch et al., 2004; Yip et al., 2011a). Even low-risk and at-risk gambling 

(as compared with nongambling) among youth have been associated with health and 

functioning impairments (Yip et al., 2011a). Efforts to identify classes of adolescent 

gamblers may have implications for improving the health of adolescents.

The DSM-IV and the DSM-V (American Psychiatric Association, 2013) use a dichotomous 

categorization of a gambling diagnosis; however, PG may be better conceptualized as 

dimensional constructs (Carragher and McWilliams, 2011; Potenza, 2013). Several 

researchers have sought to distinguish the gambling subtypes to expand the understanding of 

etiological and clinical significance of PG (see the review by Milosevic and Ledgerwood, 

2010). For example, the Pathway model integrates developmental, neurobiological, 

cognitive, and personality variables to identify 3 subtypes of problem gamblers 

(Blaszczynski and Nower, 2002; Nower and Blaszczynski, 2004). However, more research 

that employs data-driven approaches is warranted to best classify gambling behaviors, 

particularly among youth gamblers who may be qualitatively different from adult gamblers.
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Latent class analyses (LCAs) have been used to identify classes of adult gamblers (Xian et 

al., 2008; Hong et al., 2009; McBride et al., 2010; Carragher and McWilliams, 2011). An 

LCA of data from the Vietnam Era Twin Registry identified 3 classes (low-risk [88.7%], 

moderate-risk [9.2%], and high-risk [2.1%] classes) using the Diagnostic and Statistical 

Manual of Mental Disorders, Third Edition Revised PG criteria (Xian et al., 2008). A 

separate LCA study of gamblers in Britain using the DSM-IV criteria for PG also found 3 

comparable classes as follows: “nonproblematic gambler” (88.9%), “preoccupied chaser” 

(9.7%), and “antisocial impulsivist gambler” (1.4%) (McBride et al., 2010). In the US 

National Epidemiologic Survey on Alcohol and Related Conditions data, the following 3 

classes were identified: classes with no gambling problems (93.3%), moderate gambling 

problems (6.1%), and pervasive gambling problems (0.6%) (Carragher and McWilliams, 

2011). Examination of gambling classes among a sample of older adults using the DSM-IV 

PG criteria identified the following 2 classes: non-PrG (lifetime: 89.2%, current: 92%) and 

PrG (lifetime: 10.8%, current: 8.4%) (Hong et al., 2009). Taken together, these studies 

demonstrate the utility of using LCA to identify classes of gamblers, provide support for 

qualitative differences among gambling classes, and suggest that PG and PrG should not be 

conceptualized as a single categorical entity but rather as a dimensional construct.

Studies using LCA to categorize adolescent gamblers are scant. Faregh and Derevensky 

(2011) used LCA to examine the DSM-IV criteria for PG separately for males and females 

using adolescent community and treatment samples. The largest 2 classes consisted of 

“social gamblers” and “probable pathological gamblers” in both samples. However, among 

higher-severity gambling groups, different numbers of classes (ranging from 2 to 4) emerged 

depending on the types of sample and sex examined. Recently, an LCA of a sample of 

adolescents who reported past-year gambling from an inner-city emergency department 

yielded 2 classes (low- and high-consequence gamblers) (Goldstein et al., 2013). High-

consequence gamblers were more likely to use substances, engage in violent and delinquent 

behaviors, and report negative peer influences than low-consequence gamblers. The extant 

literature on latent-class patterns among adolescents indicates that gambling pathology risk 

is multifaceted and ranges from low to high risks, although there is no consensus on 

adolescent gambling classes; thus, identifying classes of adolescent gamblers is an important 

clinical and research goal. Furthermore, assessing risk and health/functioning characteristics 

that uniquely characterize these classes is crucial, given the co-morbidities between PG and 

PrG and psychiatric and medical disorders (Erickson et al., 2005; Petry et al., 2005; Morasco 

et al., 2006; Desai and Potenza, 2008).

Among adults, strong comorbidities between lifetime PG and major depression, generalized 

anxiety and substance-use disorders exist (Petry et al., 2005). Among adolescents, PG and 

PrG are associated with substance use, depression, aggressive behaviors, poor school 

performance (Ellenbogen et al., 2007; Yip et al., 2011a), and demographic characteristics 

(eg, male sex and living in a single-parent family home) (Gupta and Derevensky, 1998; 

Fisher, 1999; Desai et al., 2005). Pathological gambling and problem gambling in these 

studies were classified on the basis of clinical experiences or expert consensus, and to our 

knowledge studies have not examined empirically derived latent classes of adolescent 

gambling classes with various health functioning and risk behaviors. Thus, we used a data-
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derived approach by conducting LCA using the 10 DSM-IV PG and the 9 DSM-V GD 

inclusionary criteria among high school–aged adolescents who reported past-year gambling. 

We then used logistic regression analyses to examine the relationships between gambling 

classes and various gambling behaviors and health/functioning characteristics.

On the basis of prior studies of adolescent and adult gamblers (Xian et al., 2008; Hong et al., 

2009; McBride et al., 2010; Carragher and McWilliams, 2011; Faregh and Derevensky, 

2011; Goldstein et al., 2013), we hypothesized that heterogeneous gambling classes would 

be identified. We also hypothesized that higher-risk/PrG classes would be associated with 

male sex, poorer academic performances, less engagement in extracurricular activities, and 

greater likelihoods of substance use, aggressive behaviors, depressed mood, being 

overweight, and more severe gambling behaviors.

METHODS

Procedures

All public 4-year and nonvocational or special education high schools in Connecticut were 

invited to participate in the study. Ten high schools participated in this survey study in 2006 

to 2007, for a total sample size of 4523. Although this is not a random sample of high school 

students in Connecticut, the inclusion of the schools in each of the 3 tiers of the state’s 

district reference groups ensures adequate socioeconomic representation within the study 

sample. District reference groups are groupings of schools on the basis of the socioeconomic 

status of the families in the school district.

Recruitment and study procedure have been described previously (Schepis et al., 2008; 

Potenza et al., 2011; Yip et al., 2011b). In brief, the research staff explained the voluntary, 

anonymous, and confidential nature of the study before survey administration in an 

assembly setting in each school.

Passive consent procedures were used to obtain consent from parents—letters were sent to 

parents informing them about the study and outlining the procedure by which they could 

deny permission for their child to participate. If no message was received from a parent, 

parental permission was assumed. All participating school boards and/or school 

superintendents and the institutional review board of the Yale University approved the study 

procedures.

Measures

Demographic variables included sex, grade, age, race, and family structure (eg, living with 2 

parents or with a single parent).

Twelve questions from the Massachusetts Gambling Screen (MAGS) (Shaffer et al., 1994) 

assessed the 10 DSM-IV and 9 DSM-V criteria for PG and GD, respectively. This scale has a 

Cronbach α of 0.87 and successfully classified 96% of the adolescent gamblers as either PG, 

in transition, or non-PG (Shaffer et al., 1994). Two MAGS items assessed gambling 

tolerance (gambling larger amounts of money to get the same level of excitement and 

finding that the same amount of gambling had less effect than before) and 2 items assessed 
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gambling to escape (gambling to reduce uncomfortable feelings as a result of reducing 

gambling and gambling to reduce negative feelings). Endorsement of either item was scored 

as meeting the respective criterion as was done previously (Potenza et al., 2011; Yip et al., 

2011a).

Assessments of gambling and health and functioning were coded as described previously 

(Yip et al., 2011a) and are detailed in the supplementary materials (Supplemental Digital 

Content 1, available at http://links.lww.com/JAM/A19).

DATA ANALYSIS

We used Mplus version 7.0 (Muthén and Muthén, 1998–2012) to conduct LCA of PG/GD 

criteria on adolescents who reported past-year gambling (N = 3901). Missing data were 

assumed to be missing at random, and Mplus uses all data available to estimate the model 

using full information maximum likelihood. The 10 MAGS items that correspond to the 

DSM-IV PG criteria and the 9 MAGS items (without the item assessing committing illegal 

acts to finance gambling) that correspond to the DSM-V GD criteria were entered into 

separate LCAs. To determine the optimal model, 1- to 9-class unconditional LCAs were 

conducted and their relative fits were compared. The best-fitting models were assessed on 

the basis of smaller Bayesian Information Criteria (BICs), sample size–adjusted BICs, 

Akaike Information Criterion values, higher entropy values, and Lo-Mendell-Rubin (LMR) 

and bootstrapped likelihood ratio (LR) tests. We also considered theory, parsimony, 

interpretability, and average latent class probabilities of the solutions in determining the 

final models (Muthen, 2004; Nylund et al., 2007). The LCA modeling uses criterion-

endorsement probabilities to determine the likelihood that each criterion is endorsed for each 

class, and each participant was assigned to the class having the greatest posterior probability. 

Once the optimal class solution was identified, we used logistic regression using SPSS 

version 19 to calculate odds ratios with latent classes as an independent variable, with the 

lowest-risk gambling class as the reference group and gambling, risk, and health functioning 

behavior variables as separate dependent variables.

RESULTS

Latent Class Analyses

The LCAs of the 10 and 9 inclusionary criteria for PG and GD, respectively, indicated that 

the 4-class solution was determined to be best (Table 1). The 4-class solution of the 10-

criteria model had the lowest BIC value, one of the most reliable information criteria 

(Nylund et al., 2007), and the largest class solution to have significant LMR and 

bootstrapped LR tests (P < 0.001). For the 9-criteria model, the 4-class solution was also 

determined to be optimal, having the most parsimonious solution. It had the lowest BIC 

value, a relatively high entropy value, and a significant bootstrapped LR test. Although the 

LMR test was not significant for the 4-class solution as it was for the 3-class solution, the 3-

class solution did not provide a useful class differentiation beyond symptom severity (ie, 

simple high, medium, and low probability classes).
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Because the 2 models only differed on 1 criterion and produced a comparable number of 

classes, we used the 4-class solution derived from the 10-item model (DSM-IV) to assess 

associations with gambling and health/functioning characteristics. The 4 classes were 

labeled as follows: low-risk gambling (LG), at-risk chasing gambling (ACG), at-risk 

negative consequences gambling (ANCG), and PrG.

The DSM-IV model showed that the LG class was most prevalent (86.4%), characterized by 

low probability for all 10 criteria; the ACG class was second most prevalent (7.6%), 

characterized by relatively elevated probabilities of gambling to win back lost money and 

gambling more money over time; the ANCG class was third most prevalent (3.7%), 

characterized by relatively elevated probabilities of losing/jeopardizing relationship or 

career opportunities, committing illegal acts to support gambling, turning to other financial 

sources to support gambling, and unsuccessful attempts to reduce or quit gambling; and the 

PrG class (2.3%) had high probability for all 10 criteria (Fig. 1).

Logistic Regression Analyses

Table 2 presents the descriptive statistics and Table 3 presents odds ratios and confidence 

intervals for the associations among latent classes and demographic, gambling, and health/

functioning variables.

Demographic Variables—Compared with the LG class, other gambling classes were 

more likely to be associated with male sex (P ≤ 0.009), lower school grades (P ≤ 0.001), and 

living with adults other than their parents (P ≤ 0.001). The PrG class was associated with 

higher likelihood of living with 1 parent than the LG class (P = 0.024).

Compared with the LG class, the ACG class was more likely to be associated with Hispanic 

ethnicity (P = 0.026), the ANCG class with multiple (P ≤ 0.001), African American (P = 

0.022), and Asian (P = 0.045) races, and the PrG class with multiple races (P ≤ 0.001). The 

ACG class was more likely to include those aged 18 years or older than the LG class (P = 

0.003).

Gambling Variables

Form of gambling: Compared with the LG class, the ACG class demonstrated stronger 

associations with strategic gambling, the ACG and ANCG classes demonstrated stronger 

associations with nonstrategic gambling, and the ACG, ANCG, and PrG classes showed 

stronger associations with machine gambling (P ≤ 0.001).

Gambling locations: Compared with the LG class, other gambling classes showed stronger 

associations with gambling online, on school grounds, and at casinos (P ≤ 0.005).

Gambling motivations: Compared with the LG class, other gambling classes were more 

likely to gamble for excitement, for financial reasons, and to escape/relieve dysphoria (P ≤ 

0.001). Compared with the LG class, the ACG and ANCG classes were more strongly 

associated with motivations to gamble for social reasons (P ≤ 0.001).
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Gambling urge: Compared with the LG class, other gambling classes showed stronger 

associations with feeling pressure to gamble and relief of anxiety only by gambling (P ≤ 

0.001).

Gambling partners/time spent on gambling: Compared with the LG class, other gambling 

classes showed stronger associations with gambling with adults and strangers, gambling 

alone, and spending more than 1 hour per week gambling (P ≤ 0.025). The ACG and ANCG 

classes showed stronger associations with gambling with friends and family than the LG 

class (P ≤ 0.001).

Gambling age of onset: Compared with the LG class, the ANCG and PrG classes were 

more strongly associated with younger gambling age of onset, with the ANCG and PrG 

classes more strongly associated with initiating gambling at 8 years old or younger (P ≤ 

0.018) and the ANCG at 9 to 11 years old (P = 0.002).

Health/Functioning Variables

Extracurricular activities: The PrG class was less strongly associated with extracurricular 

activity participation than the LG class (P = 0.009).

Substance use: Compared with the LG class, other gambling classes were more strongly 

associated with ever trying other drugs (P ≤ 0.022), the ACG and ANCG classes were more 

strongly associated with lifetime cigarette and marijuana use (P ≤ 0.001), and only the 

ANCG class showed stronger association with drinking alcohol in the past 30 days (P ≤ 

0.001). Compared with the LG class, the ACG and ANCG (P = 0.001) classes were less 

likely to consume 1 to 2 caffeinated drinks per day (P ≤ 0.039), and the ANCG class showed 

stronger associations with 3 or more caffeinated drinks (P = 0.008).

Aggression: Compared with the LG class, other gambling classes were more likely to get 

into serious fights and carry weapons (P ≤ 0.001).

Mood, body mass index: The ANCG and PrG classes showed stronger association than the 

LG class with depressed mood (P ≤ 0.001) and being underweight (P ≤ 0.009).

DISCUSSION

Using a sample of past-year adolescent gamblers, LCA identified the following 4 gambling 

classes: LG, ACG, ANCG, and PrG. These classes were determined to be best fitting using 

both the DSM-IV and DSM-V criteria for PG and GD, respectively. These classes show 

similarities to those identified in previous examination of adolescent gamblers (Faregh and 

Derevensky, 2011) and also differences from adult gamblers (Xian et al., 2008; Hong et al., 

2009; McBride et al., 2010; Carragher and McWilliams, 2011). The inclusion or exclusion 

of the “illegal acts” criterion from LCA models had little effect on the classification of 

gambling groups, a finding that corroborates the decision to omit this criterion from the 

DSM-V (Zimmerman et al., 2006). In this study, we reported the results from the 4 latent 

classes using the 10 inclusionary criteria model.
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Most (86.4%) past-year adolescent gamblers were classified as LG, and this class exhibited 

a low probability of endorsing any inclusionary criteria for PG. The PrG was the smallest 

class (2.3%); this class exhibited high endorsement probabilities for all criteria. Between the 

2 classes were 2 at-risk/ PrG classes—ACG (7.6%) and ANCG (3.7%). Among the ACG 

class, there was a high probability of chasing and increased tolerance. Chasing refers to 

continuing to gamble to recover gambling-related losses. Among adult gamblers, chasing 

characterizes the lowest level of PrG severity and mainly seems to differentiate between no-

symptom and few-symptom gamblers (Toce-Gerstein et al., 2003; Xian et al., 2008). The 

ANCG class had elevated probabilities of endorsing multiple PG criteria that indicated 

various difficulties due to gambling. Different symptom profiles among at-risk/PrG classes 

suggest that adolescents who may not meet PG criteria may still experience impairments 

relating to their gambling (Carragher and McWilliams, 2011).

Consistent with previous findings (Yip et al., 2011a), at-risk/PrG classes engaged in risky 

gambling behaviors and experienced poor health/functioning characteristics. Compared with 

the LG class, at-risk/PrG classes showed greater associations with various gambling 

behaviors. These classes also displayed more aggressive (getting into serious fights, carrying 

weapons, and so on) and substance-use (trying other drugs) behaviors.

Unlike most LCA findings that showed that the class with high probability on all 10 criteria 

experienced poorer outcomes than classes with endorsement of fewer criteria, we found that 

the ANCG class that had higher probability on 4 criteria shared similar risk factors as the 

PrG class that had high probability on all 10 criteria. Both classes had greater likelihoods of 

having younger ages of gambling onset, being underweight, and experiencing negative 

mood than the LG class. There were also notable differences between 2 classes—the PrG 

class seemed to lack social protective factors. For instance, the PrG class was less likely to 

be involved in extracurricular activities than the LG class, whereas the ANCG class did not 

differ. Problem gambling was also the only class that did not differ from LG in ever having 

tried caffeine, tobacco, or marijuana. Experimenting with commonly used substances such 

as caffeine, alcohol, and tobacco could arguably be normative social behaviors that occur in 

adolescence, given that 90% of adult smokers initiate during this age (US Department of 

Health and Human Services, 2012) and 78% of adolescents have consumed alcohol 

(Swendsen et al., 2011). However, the PRG class was more likely to have tried other drugs, 

suggesting that they are at risk for problematic, high-risk behaviors. Interestingly, even 

though the PrG class engaged in similar gambling behaviors as the ACG and ANCG classes, 

they differed in social aspects of gambling. Compared with the LG class, the PrG class was 

more likely to report gambling alone and with strangers and adults but did not differ in their 

reports of gambling with friends and family. Consistent with the resilience framework that 

suggests that protective factors such as social bonding and feeling connected to school, 

family, and community correlated with lower PrG severity (Lussier et al., 2007), members in 

the PrG class may experience greater problems associated with gambling because they lack 

these social protective factors. These findings suggest that clinicians working with 

adolescent gamblers should incorporate individualized screening to assess social risk factors, 

and interventions should focus on teaching social skills to mitigate PrG behaviors.
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There are several limitations to this study. The cross-sectional nature of the data prevents us 

from assessing the temporal precedence of psychiatric/health impairments and gambling 

problems. Future studies should examine gambling and psychiatric/health trajectories using 

longitudinal designs. As adolescents reach the legal gambling age, their gambling behaviors 

may change because they have legal access to age-restricted venues and the classification of 

gambling classes and patterns of associations with gambling-related and health variables 

may also change over time. Other study limitations include recall bias and the absence of 

clinician-validated PG criteria.

The strength of this study is using LCA to identify classes rather than using the number of 

PG criteria endorsed. The LCA methodology accounts for a number of criteria and the 

overall pattern of criterion endorsement without a priori assumptions about precise number 

of classes (Xian et al., 2008). This method allows for a complementary and arguably more 

detailed understanding of PrG and extends categorical conceptualizations of PG on the basis 

of expert consensus to subtypes based on data-driven analyses.

CONCLUSIONS

This study underscores the importance of considering different characteristics of adolescent 

gambling classes and their characteristics. The increased likelihood of risk behaviors 

endorsed by the ANCG class highlights that subclinical gamblers may be an important group 

to target with respect to intervention efforts. Furthermore, findings suggest that interventions 

for the PrG class should focus on enhancing social protective factors to reduce gambling 

problems.
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Refer to Web version on PubMed Central for supplementary material.
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FIGURE 1. 
Four-class solution using the 10 inclusionary criteria for PG (N = 3901).
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TABLE 3

Associations Between Latent Classes and Demographic, Gambling, and Health/Functioning Measures*

Class 2 (ACG)
OR (CI 95%)†

Class 3 (ANCG)
OR (CI 95%)†

Class 4 (PrG)
OR (CI 95%)†

Demographic variables

 Sex

  Male 4.58 (3.34–6.28) 4.13 (2.63–6.47) 2.59 (1.26–5.30)

 Race

 White (reference)

  Multirace 1.33 (0.85–2.07) 6.35 (4.05–9.96) 5.33 (2.29–12.42)

  African American 1.55 (0.97–2.47) 2.25 (1.12–4.51) 2.27 (0.65–7.94)

  Hispanic 1.66 (1.06–2.58) 1.69 (0.79–3.62) 2.84 (0.93–8.69)

  Other 1.89 (0.99–3.61) 1.65 (0.50–5.39) —

  Asian 1.09 (0.43–2.74) 3.48 (1.35–9.00) 2.34 (0.30–18.00)

 Grade

  9th (reference)

  10th 0.79 (0.56–1.11) 1.08 (0.66–1.77) 0.68 (0.31–1.48)

  11th 0.71 (0.50–1.01) 0.92 (0.54–1.55) 0.50 (0.21–1.21)

  12th 1.17 (0.81–1.67) 1.48 (0.87–2.51) 0.34 (0.10–1.18)

 Age

  <14 (reference)

  15–17 1.44 (0.92–2.25) 0.84 (0.48–1.46) 0.78 (0.35–1.75)

  18+ 2.22 (1.30–3.80) 1.83 (0.95–3.52) 0.19 (0.02–1.49)

 Grade average

  A+B (reference)

  C 1.56 (1.17–2.09) 1.48 (0.94–2.33) 1.92 (0.89–4.15)

  D+F 2.08 (1.44–3.00) 3.60 (2.24–5.77) 3.93 (1.71–9.02)

 Family structure

  2 parents (reference)

  1 parent 1.09 (0.80–1.49) 1.19 (0.74–1.92) 2.31 (1.12–4.78)

  Others 2.21 (1.39–3.52) 6.42 (3.92–10.50) 6.45 (2.63–15.77)

Gambling variables

 Form of gambling

  Strategic 6.81 (2.17–21.39) 2.31 (0.84–6.30) —

  Nonstrategic 1.66 (1.23–2.25) 4.76 (2.55–8.90) 1.18 (0.58–2.40)

  Machine 5.77 (4.31–7.73) 12.34 (7.24–21.01) 5.33 (2.57–11.05)

 Location of gambling

  Online 6.03 (4.55–8.00) 20.24 (13.50–30.37) 5.00 (2.47–10.09)

  School grounds 7.75 (5.89–10.20) 14.53 (9.26–22.79) 3.78 (1.97–7.24)

  Casinos 4.22 (2.86–6.23) 42.23 (27.85–64.04) 9.35 (4.42–19.77)

 Gambling motivations

  Excitement 12.04 (8.46–17.12) 7.82 (4.99–12.24) 2.53 (1.32–4.84)
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Class 2 (ACG)
OR (CI 95%)†

Class 3 (ANCG)
OR (CI 95%)†

Class 4 (PrG)
OR (CI 95%)†

  Finance 11.27 (7.27–15.35) 10.95 (7.03–17.06) 3.72 (1.94–7.14)

  Escape 6.23 (4.77–8.14) 13.34 (8.98–19.82) 4.27 (2.18–8.37)

  Social 5.67 (4.35–7.37) 5.68 (3.90–8.27) 1.83 (0.88–3.81)

 Gambling urges

  Pressure to gamble 5.68 (3.87–8.33) 22.76 (15.03–34.47) 8.20 (3.66–18.37)

  Anxiety relieved by gambling 9.00 (5.18–15.62) 103.85 (60.57–178.05) 24.60 (9.60–63.04)

 Gambling partners

  Adults 5.79 (4.17–8.04) 9.54 (6.31–14.43) 5.20 (2.34–11.53)

  Family 3.22 (2.46–4.22) 2.17 (1.45–3.26) 1.17 (0.51–2.69)

  Friends 11.43 (7.98–16.38) 2.91 (2.00–4.25) 1.46 (0.76–2.81)

  Strangers 9.82 (6.62–14.57) 46.51 (30.28–71.44) 3.97 (1.19–13.19)

  Alone 6.98 (4.65–10.47) 28.62 (18.70–43.79) 7.57 (3.08–18.62)

 Time spent gambling

  >1 h/wk 7.66 (4.34–13.53) 70.84 (43.41–115.62) 11.34 (3.82–33.61)

 Age of onset of gambling

  ≤8 1.00 (0.62–1.60) 12.19 (6.38–23.28) 4.49 (1.30–15.54)

  9–11 1.33 (0.89–2.01) 3.38 (1.61–7.09) 1.60 (0.36–7.22)

  12–14 1.11 (0.79–1.54) 1.23 (0.58–2.60 2.38 (0.75–7.53)

  15+ (reference)

Health/functioning variables

 Extracurricular activities 1.19 (0.87–1.63) 1.16 (0.74–1.82) 0.42 (0.22–0.81)

 Substance use

  Smoking ever 1.61 (1.24–2.09) 4.07 (2.65–6.25) 1.95 (0.96–3.97)

  Marijuana ever 1.78 (1.36–2.34) 7.40 (4.43–12.37) 1.36 (0.60–2.63)

  Alcohol ever 0.99 (0.65–1.49) 1.06 (0.58–1.95) 0.61 (0.25–1.49)

  Alcohol-past 30 d 1.21 (0.89–1.64) 3.65 (2.03–6.56) 2.07 (0.84–5.10)

  Other drug use ever 2.12 (1.41–3.19) 15.33 (9.98–23.56) 2.91 (1.17–7.25)

  Caffeine use

  None (reference)

  1–2 0.69 (0.49–0.98) 0.39 (0.22–0.69) 0.72 (0.31–1.68)

  3 or more 1.25 (0.86–1.80) 1.98 (1.20–3.27) 0.66 (0.24–1.82)

 Aggression

  Serious fights 2.91 (2.22–3.81) 8.08 (5.50–11.88) 4.20 (2.19–8.06)

  Carry weapon 3.84 (2.67–5.53) 15.52 (10.44–23.07) 7.07 (3.37–14.85)

 Mood

  Depressed 1.31 (0.96–1.79) 3.41 (2.25–5.15) 4.28 (2.03–9.03)

 Weight

  Normal (reference)

  Underweight 1.17 (0.84–1.64) 2.94 (1.95–4.40) 2.66 (1.27–5.55)

  Overweight 1.26 (0.87–1.82) 1.41 (0.78–2.53) 1.47 (0.54–4.02)

  Obese 1.56 (0.96–2.55) 1.33 (0.56–3.14) 2.08 (0.60–7.20)
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*
Reference group is the low-risk gambling (LG) class.

†
OR and CI in bold are statistically significant at P < 0.05.

CI, confidence interval; OR, odds ratio.
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