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Abstract

Background—While it is well known that substance use and gambling overlap, the degree to 

which this overlap can be explained by shared risk factors has not been fully explored. This study 

aimed to identify common and unique risk factors for gambling and substance use among young 

adults.

Methods—Young adults (n=1,019) in a longitudinal study since college entry were interviewed 

annually. Past-year frequency of seven gambling activities was assessed once (Year 5). Structural 

equation models evaluated suspected risk factors in two models, one for gambling with substance 

use as an intermediary variable, and one for substance use with gambling as the intermediary 

variable.

Results—Sixty percent gambled; 6% gambled weekly or more. Examination of the two 

structural models supported the existence of significant paths (a) from two of the five substance 

use variables (alcohol, drugs) to gambling frequency, and (b) from gambling frequency to all five 

substance use variables. Every risk factor associated with gambling was also associated with one 

or more substance use variables. Risk factors common to gambling and substance use were sex, 

race/ethnicity, extracurricular involvement (fraternity/sorority, athletics), impulsive sensation-

seeking, and behavioral dysregulation. Risk factors unique to substance use were conduct 

problems, anxiety, and parent’s history of alcohol and mental health problems.

Conclusions—Gambling and substance use are interrelated, but with incomplete overlap in their 

respective risk factors. Results underscore the need for longitudinal research to elucidate their 

distinct etiologies.

Corresponding Author and Reprint Requests: Amelia M. Arria, Associate Professor and Director, Center on Young Adult Health and 
Development, University of Maryland School of Public Health, Department of Behavioral and Community Health, 1234 School of 
Public Health Building, College Park, MD 20742, USA. Phone: 1-301-405-9795; Fax: 1-301-314-9167; aarria@umd.edu. 

HHS Public Access
Author manuscript
Drug Alcohol Depend. Author manuscript; available in PMC 2018 October 01.

Published in final edited form as:
Drug Alcohol Depend. 2017 October 01; 179: 280–290. doi:10.1016/j.drugalcdep.2017.06.024.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Keywords

Alcohol use disorder; college students; drug use; gambling; young adults

1. Introduction

Gambling is a topic of public health concern among college students. Past-year prevalence 

estimates have ranged from 35% to 87% (Atkinson et al., 2012; Ellenbogen et al., 2008; 

LaBrie et al., 2003; Seifried et al., 2009; Welte et al., 2008; Wickwire et al., 2008; Wickwire 

et al., 2007; Winters et al., 1998), depending on how gambling behavior was measured. 

College students engage in a variety of different gambling activities, including playing the 

lottery, buying raffle tickets, playing cards for money, betting on sports, and playing sports 

for money (Barnes et al., 2010). While playing the lottery and card games tend to be the 

most prevalent among college students (Barnes et al., 2010; Wickwire et al., 2007), the 

popularity of certain gambling activities varies geographically based on proximity to 

gambling venues such as casinos and racetracks.

Among college students who do gamble, most do so infrequently. For example, LaBrie et al. 

(2003) found that while 25% of college students played the lottery, only 1% did so weekly 

or more. Some college students who gamble much more frequently might be considered 

problem gamblers. Studies using a standardized instrument to assess problem gambling 

{e.g., the South Oaks Gambling Screen [SOGS (Lesieur and Blume, 1987)]} have produced 

estimates ranging from 5% to 14% of college students meeting criteria for problem 

gambling (Bhullar et al., 2012a; Burger et al., 2006; Engwall et al., 2004; Martin et al., 

2012; Weiss, 2010; Wickwire et al., 2008; Winters et al., 1998).

Several cross-sectional studies have focused on the overlap between gambling and substance 

use among college students and have consistently observed significant positive associations 

between gambling, problem gambling, and alcohol use (Bhullar et al., 2012b; Engwall et al., 

2004; Goudriaan et al., 2009; Huang et al., 2011; LaBrie et al., 2003; Martens et al., 2009; 

Martin et al., 2014; Stuhldreher et al., 2007; Vitaro et al., 2001). For example, Bhullar et al. 

(2012b) found that, compared with students who did not meet criteria for binge drinking, 

binge drinking college students were more likely to participate in poker, Internet gambling, 

sports betting, and office pools. Similarly, Engwall et al. (2004) found that college student 

problem gamblers were more likely to be heavy drinkers and experience negative alcohol-

related consequences compared with other students. Gambling is also significantly and 

positively associated with marijuana and other drug use (Engwall et al., 2004; Goudriaan et 

al., 2009; Huang et al., 2011; LaBrie et al., 2003; Lynch et al., 2004; Stuhldreher et al., 

2007; Winters et al., 1998).

One major question is the extent to which the overlap between gambling and substance use 

can be explained by commonalities in pre-existing risk factors. Examples of shared risk 

factors for both gambling and substance use include family history, mental health problems, 

and gender (Barnes et al., 1999; Cook et al., 2015; Mezzich et al., 2001; Vitaro et al., 2014). 

A recent study utilizing adolescent twin pairs found a significant genetic influence on both 

gambling and substance use (Vitaro et al., 2014), which is consistent with other research 
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among adults (Slutske et al., 2000; Slutske et al., 2013). Longitudinal data examining gender 

as a risk factor show an association between gambling problems and incident alcohol 

dependence among men (Pilver et al., 2013). Affiliation with delinquent peers or poor 

parental supervision are also common etiological factors to substance use and gambling 

among adolescents (Vitaro et al., 2001). Several studies show that temperament 

characteristics such as impulsivity, behavioral dysregulation, and deviance are predictive of 

both gambling and substance use (Barnes et al., 1999; Leeman et al., 2014; Mezzich et al., 

2001; Vitaro et al., 2001).

Of the 11 studies that examine gambling and substance use among college students, only 

two account for shared risk factors. Winters et al. (1998) evaluated the non-redundant 

association between drug use and gambling to take into account several possible risk factors, 

the most significant of which were parental history of problematic gambling, male gender, 

and illicit drug use more than once per week. LaBrie et al. (2003) found that college students 

were more likely to gamble if they had families that did not disapprove of drinking, had 

parents who drank alcohol, and were involved in Greek life or athletics. Some researchers 

have suggested that excessive alcohol use and gambling might be part of a larger 

constellation of problem behaviors (Bhullar et al., 2012b; Engwall et al., 2004; Goudriaan et 

al., 2009; LaBrie et al., 2003; Martens et al., 2009; Stuhldreher et al., 2007; Weiss, 2010).

This study aimed to: 1) document the prevalence of gambling activities among a large 

sample of college-educated young adults; and 2) examine the independent relationships of 

several hypothesized risk factors with gambling and five measures of substance use based on 

two alternative structural models that account for their respective intermediary effects. We 

hypothesized that both direct and indirect effects would be observed, such that some risk 

factors would be shared by gambling and substance use simultaneously, while other risk 

factors would be uniquely associated with either gambling or substance use.

2. Methods

2.1. Study design

Data were gathered as part of the College Life Study, a longitudinal study of health-risk 

behaviors among a cohort of 1,253 young adults who were originally enrolled as first-year 

college students. Detailed methodological information has been published previously (Arria 

et al., 2008; Vincent et al., 2012). Briefly, in 2004, the incoming class of first-year students 

ages 17 to 19 at a large mid-Atlantic university were invited to complete a short assessment 

on substance use during high school (N=3,401; 89% response rate). A sample was then 

recruited for the longitudinal study after oversampling students who had used an illicit drug 

or nonmedically used a prescription drug at least once during high school. Because virtually 

all members of the incoming student cohort were assessed at summer orientation, stratified 

random sampling was possible, as described previously (Arria et al., 2008); no classroom 

clustering occurred. A two-hour baseline assessment (Year 1) was administered sometime 

during their first year of college (n=1,253; 87% response rate) and included both structured 

interview and self-administered modules. These participants were followed up annually in 

similar assessments, regardless of continued college attendance, with high follow-up rates 

(91% in Year 2, n=1,142; 81% in Year 5, n=1,019). Participants received cash incentives for 
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each assessment they completed, and informed consent was obtained. Interviewers were 

trained extensively in confidentiality protection procedures. IRB approval and a federal 

Certificate of Confidentiality were obtained.

2.2. Participants

The analytic sample was restricted to 1,019 individuals (462 men, 731 non-Hispanic white) 

who completed the Year 5 assessment, because this was the year in which gambling 

behaviors were measured. By then, 80% had already graduated from college and 38% were 

enrolled in graduate school or other coursework. Compared with the 234 individuals who 

did not complete the Year 5 assessment, the inclusion sample was over-representative of 

females (55% vs. 38%, p<.001) but similar with respect to race, mother’s education, and 

neighborhood income during high school. Characteristics of the sample are presented in 

Table 1.

2.3. Measures

2.3.1. Gambling behaviors—Participants were asked in Year 5 how often they engaged 

in each of seven different gambling activities during the past year: gambling on the Internet, 

playing cards for money with friends, going to a casino, playing the lottery, betting on 

sports, betting on horse or dog races, and betting on games of personal skill. Response 

options (not at all, less than monthly, monthly, weekly, and daily) were scored 0 through 4, 

and were later summed to create an overall index of gambling frequency (Cronbach’s α=.

67). We did not expect to find a large number of problem gamblers among this general 

college student sample, therefore we opted to assess gambling frequency instead of 

gambling problems. Gambling frequency was thought to be a good proxy for problem 

gambling in the future. Items were adapted from prior surveys (Winters et al., 1993).

2.3.2. Tobacco, alcohol, and other drug use—Past-year frequency of use was 

assessed via a structured interview in Year 5 for alcohol, tobacco, marijuana, and nine other 

types of illicit drugs (inhalants, hallucinogens, cocaine, amphetamines/methamphetamine, 

heroin, ecstasy) and prescription drugs used nonmedically (stimulants, analgesics, and 

tranquilizers). The variables on alcohol, tobacco, and marijuana use frequency were used in 

the present analyses as self-reported. For the nine other drugs, an index of other drug use 

was computed as the count of drugs that were used during the past year (0 to 9).

A series of questions (Substance Abuse and Mental Health Services Administration, 2003) 

assessed the DSM-IV criteria for Alcohol Use Disorders [AUD (American Psychiatric 

Association, 1994)]. Responses were later consolidated into a six-level variable [did not 

drink in the past year (0), drank fewer than five times (1), drank but did not endorse any 

AUD criteria (2), endorsed some AUD criteria but insufficient to meet the definition of 

alcohol abuse or dependence (3), alcohol abuse (4), alcohol dependence (5)] as an overall 

indicator of risk for AUD. This variable has demonstrated construct validity in prior studies 

with this sample (Arria et al., 2014; Arria et al., 2013d).
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2.3.3. Demographic characteristics—Race/ethnicity and highest educational 

attainment of mother and father were self-reported. Sex was coded as observed at Year 1. 

Salary, school enrollment status, and living situation were assessed in Year 5.

2.3.4. Parental substance use and mental health history—Parental history of 

problems with alcohol and other drugs was assessed in Year 2 via a self-administered family 

tree questionnaire (Mann et al., 1985). Due to the small number of individuals endorsing 

definite parental problems with alcohol or drugs, responses were later consolidated into four 

dichotomous variables (mother’s alcohol problems, mother’s drug problems, father’s alcohol 

problems, father’s drug problems) coded as definite or possible problems (1) and no 

problems (0). Responses of “don’t know” were recoded conservatively as no problems. 

Parental history of depression and/or anxiety were assessed in a similar fashion in Year 4 

and later consolidated into one dichotomous variable for each parent, coded as definite 

problems (1) and possible or no problems (0) due to the substantial proportion endorsing 

definite problems.

2.3.5. Behavioral disinhibition—Five measures of behavioral disinhibition were 

assessed in Year 1. Sensation-seeking was measured via a seven-item subscale of the 

Zuckerman-Kuhlman Personality Questionnaire (Zuckerman, 2002). The three subscales of 

the Dysregulation Inventory (Mezzich et al., 2001)—namely affective, behavioral, and 

cognitive dysregulation—have been validated among this and other college student samples 

as predictors of substance use disorders and other problem behaviors (Arria et al., 2015; 

Arria et al., 2013b; Mezzich et al., 2001; O’Grady et al., 2006). Childhood conduct problems 

were assessed using an adapted version of the conduct disorder screener (Johnson et al., 

1995) which asked about 18 different conduct problems that might have occurred during 

childhood, corresponding to the DSM-IV criteria for conduct disorder (American Psychiatric 

Association, 1994). Responses were later weighted according to severity and consolidated 

into a scale score, following standard methods. This variable has been validated among this 

sample previously (Arria et al., 2013a; Falls et al., 2011; Garnier et al., 2010). Internal 

consistency among this sample was acceptable for all five scale scores (αs>.75). Convergent 

validity in relation to substance use and other problem behaviors has been demonstrated 

previously (Arria et al., 2015, 2016; Arria et al., 2013a; Arria et al., 2013b; Arria et al., 

2013c).

2.3.6. Mental health—Symptoms of both depression and anxiety were assessed in Year 1 

using the Beck Depression Inventory [BDI (Beck et al., 1979)] and Beck Anxiety Inventory 

[BAI (Beck et al., 1988)], respectively. The BDI consists of 21 items in each of which the 

respondent selects one of four statements describing their feelings during the past few days. 

The BAI asks participants to indicate how much they have been bothered by each of 21 

possible symptoms of anxiety during the past week. Scale scores were later summed using 

standard procedures, and internal consistency was acceptable for both scales (αs>.85).

2.3.7. Extracurricular involvement—Responses to questions about involvement in 

Greek life and athletics during Years 2 through 5 were consolidated to create two 
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dichotomous variables for fraternity/sorority involvement (i.e., “Greek”) and athletics, coded 

as regular or irregular involvement (1) and none (0).

2.4. Statistical analyses

Structural equation modeling (SEM) was selected as the analytic method of choice for two 

primary reasons. First, SEM allowed for examination of a model including both an 

intermediary variable and multiple antecedent variables (the risk factors). Second, SEM 

allows for testing and examination of fit of both the overall model and each variable in the 

model. It should be noted that while cross-sectional data obviously constrains the ability to 

make temporal or causal inferences, the direct and indirect effects of the variables can be 

evaluated using cross-sectional data. We refrain from formally labeling our approach as a 

mediation analysis because longitudinal data are preferable for assessing mediation (Kline, 

2015). Moreover, by using baseline (or earliest available) measures of our risk factors—

rather than subsequent observations that would have been more proximal to the dependent 

variables measured in Year 5 (gambling, substance use)—our models were designed to 

emphasize the prospective nature of the hypothesized association between the risk factors 

and the dependent variables. The purpose of this strategy is to understand which variables 

might be useful in identifying high-risk students during the first years of college.

The analytic strategy was to evaluate two alternative structural models, hereinafter referred 

to as Models A and B (see Figures 1a and 1b). The first model (A) examined the 

associations between the risk factors and the five substance use variables (i.e., AUD risk, 

alcohol use frequency, marijuana use frequency, tobacco use frequency, and number of other 

drugs used), both directly and indirectly through their influence on gambling frequency as 

the intermediary variable. The alternative model (B) examined the direct and indirect 

relationships between the same risk factors and gambling frequency, with the five substance 

use variables as intermediary variables. Each model was initially specified as an “indirect” 

model, such that in the first model (A1), gambling frequency served as the intermediary 

variable between the risk factors and substance use, and there were no direct paths between 

the risk factors and substance use, while in the first alternative model (B1), the five 

substance use variables served as intermediary variables between the risk factors and 

gambling, and there were no direct paths between the risk factors and gambling. In contrast, 

the second model (A2) allowed for all direct paths between the risk factors and the five 

substance use variables to be free and thus estimated and tested for significance, while in the 

second alternative model (B2), all paths between the risk factors and gambling were 

specified as free and so were estimated and tested for significance. These second models 

were then pruned of all their non-significant paths (α=.05) to obtain a more parsimonious 

model, and the resulting revised models (A3 and B3, respectively) were evaluated. These 

revised models were then re-fit a final time after additional non-significant paths were 

eliminated (Models A4 and B4, respectively). Thus, this model fitting approach allowed for 

the examination of both the direct and indirect effects of the risk factors on the distal effect 

of gambling or substance use, in which the other variable served as the intermediary 

variable.
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The parental history variables were modeled as three latent variables: parental alcohol 

problems, parental drug problems, and parental mental health problems. Pathways involving 

multinomial categorical variables (i.e., parents’ education, alcohol problems, and drug 

problems) were evaluated using χ2 difference tests, given multiple paths associated with 

these variables. Model fit was evaluated using multiple criteria as per Hu and Bentler’s 

recommendation (1999), with cutoff values of ≥.95 for Bentler’s comparative fit index 

(CFI), ≤.06 for the root mean square error of approximation (RMSEA), and ≤.09 for the 

standardized root mean square residual (SRMSR); χ2 tests of overall model fit were also 

evaluated. Missing data were minimal (less than 9% for any given variable), and missing 

values were imputed using EM estimation. Year 5 variables on salary, school enrollment 

status, and living situation were partialled out as covariates in all models in order to reduce 

potential confounding of the hypothesized associations between the risk factors and 

dependent variables; this was important because of the sample’s heterogeneity on these 

dimensions during their transition from college to post-college life.

3. Results

As shown in Figure 2, 60% of the sample engaged in at least one gambling activity during 

the past year. Casino gambling (35%) was the most prevalent of the seven gambling 

activities assessed, followed by playing cards for money with friends (25%), playing the 

lottery (20%), and betting on sports (20%). Frequent gambling was rare, with 6% gambling 

weekly or more (i.e., responded “weekly” or “daily” for at least one gambling activity). For 

any given gambling activity, the proportion who participated on a weekly or daily basis was 

less than 3%.

3.1. Structural models

Overall fit was acceptable for both of the final re-fit models (see Table 2). In the model in 

which gambling functioned as the intermediary variable between the risk factors and 

substance use outcomes (Model A), gambling was significantly associated with all five 

outcomes tested (see Figure 3). In the alternative model (B) in which gambling functioned as 

the outcome variable, alcohol use frequency and number of other drugs used were the only 

two substance use variables with significant indirect effects between the risk factors and 

gambling. Results of both models are discussed below in relation to the direct and indirect 

effects of the hypothesized risk factors on the respective outcome variables.

3.2. Hypothesized risk factors related to neither gambling nor substance use

Five of the hypothesized risk factors we tested (mother’s education, mother’s and father’s 

drug problems, affective dysregulation, cognitive dysregulation) were omitted from both 

models because they had no significant associations with dependent variables.

3.3. Risk factors independently associated with both gambling and substance use

Involvement in Greek organizations had significant direct effects on both gambling and two 

of the five substance use variables tested, and these effects were not appreciably different 

between the two models (see Table 3). In the model in which gambling was the intermediary 

variable, the direct effect of Greek involvement on gambling was positive (b=.35, SE=.13). 
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A very similar result was obtained in the model where gambling was the outcome (b=.28, 

SE=.13), even accounting for the modest indirect effect of Greek involvement via substance 

use (b=.094, SE=.026). Similarly, Greek involvement’s direct effect on alcohol use 

frequency was significant when alcohol was the intermediary variable (b=12.39, SE=4.00) 

or the outcome (b=9.92, SE=3.96), and its indirect effect on alcohol use via gambling was 

much more modest by comparison (b=2.13, SE=.86). By contrast, across the two models, the 

effects of Greek involvement on AUD, marijuana use frequency, and number of other drugs 

used were completely accounted for by gambling. Interestingly, Greek involvement 

functioned as a protective factor for tobacco use frequency, again via mechanisms that 

appeared to be distinct from its contribution to gambling, as evidenced by its direct 

association with less frequent tobacco use in both models (b=−15.58, SE=6.00, and b=

−18.52, SE=5.97, respectively).

Athletics involvement had independent contributions to gambling, alcohol use frequency, 

and AUD risk, as evidenced by significant direct paths that were not attenuated by the 

inclusion of indirect paths. For example, athletics involvement had significant direct effects 

on gambling in both models (b=.50, SE=.14 and b=.47, SE=.14, respectively), but its 

indirect effect on gambling via substance use was much smaller (b=.062, SE=.025). 

Similarly, its direct effect on AUD risk (b=.23, SE=.08 in both models) was unchanged 

regardless of the modest indirect effect via gambling (b=.040, SE=.014), and the pattern was 

similar for alcohol use frequency. By contrast, the effects of athletics involvement on 

tobacco and marijuana use frequency, and number of other drugs used were entirely 

accounted for by gambling.

3.4. Risk factors accounting for “shared” variance in gambling and substance use

Four of the hypothesized risk factors we tested (i.e., sex, race/ethnicity, sensation-seeking, 

behavioral dysregulation) exhibited direct associations with both gambling and substance 

use that were accounted for, partially or completely, by each other, respectively. For 

example, male sex was directly associated with gambling in both models (b=1.65, SE=.13, 

and b=1.58, SE=.13, respectively), and had an additional indirect effect on gambling via 

alcohol use frequency and number of other drugs used (b=.10, SE=.03). Although male sex 

was also directly and independently associated with each of the substance use variables, 

these effects were all partially (for marijuana use frequency) or completely (for AUD risk, 

alcohol use frequency, number of other drugs used) attenuated in the model that included the 

indirect effect of sex via gambling. The sole exception to this pattern was tobacco use 

frequency, for which sex had an indirect effect via gambling (b=6.28, SE=2.32) but no direct 

effects in either model.

With respect to race/ethnicity, being White was associated with both more frequent alcohol 

use and more frequent gambling. The direct effect of race/ethnicity on gambling (b=.29, 

SE=.14) was completely attenuated by the inclusion of its indirect effect via alcohol and 

drug use (b=.09, SE=.03), whereas its direct effect on alcohol frequency (b=19.97, SE=4.55) 

was only slightly attenuated (b=15.63, SE=4.24) by the inclusion of the indirect effect 

through gambling (b=1.80, SE=.89). The effects of race/ethnicity on the other four substance 
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variables (i.e., AUD risk, marijuana use frequency, tobacco use frequency, number of other 

drugs used) were all either absent or entirely accounted for by gambling.

Sensation-seeking was directly associated with every substance use variable in both models, 

and had additional indirect effects in the model in which gambling was an intermediary 

variable. However, the direct effect of sensation-seeking on gambling (b=.076, SE=.029) 

was completely attenuated by including its indirect path via alcohol use frequency and 

number of other drugs (b=.040, SE=.008).

The direct effect of behavioral dysregulation on more frequent gambling was significant in 

both models (b=.014, SE=.005 and b=.017, SE=.005, respectively) but did not flow through 

substance use (as evidenced by the absence of any significant indirect effect in the model 

where gambling was the outcome). Conversely, for three of the substance use outcomes 

(AUD risk, alcohol use frequency, tobacco use frequency), the influence of behavioral 

dysregulation was solely indirect via gambling (b=.0011, SE=.0005; b=.084, SE=.036; and 

b=.052, SE=.028, respectively), and no direct effects were observed. Behavioral 

dysregulation exhibited similar indirect effects (via gambling) on marijuana use frequency 

(b=.056, SE=.026) and number of other drugs used (b=.0014, SE=.0006); unexpectedly, 

however, these indirect effects were outweighed by predominant direct effects in the 

opposite direction (b=−.43, SE=.19 and b=−.01, SE=.003, respectively), such that the total 

effect of behavioral dysregulation on both marijuana (b=−.37, SE=.19) and other drug use 

(b=−.0083, SE=.0033) was protective (total effects not shown in a table).

3.5. Risk factors associated with substance use but not gambling

Six of the hypothesized risk factors we tested were significantly associated with one or more 

of the substance use variables, but had no significant direct or indirect effects on gambling in 

either model: childhood conduct problems, anxiety symptoms, mother’s and father’s mental 

health problems, and mother’s and father’s alcohol problems. Childhood conduct problems 

were directly associated with higher AUD risk, more marijuana use, and a greater number of 

other drugs used, but not with alcohol or tobacco frequency. Anxiety symptoms were 

directly associated with a greater number of other drugs used, but not with any of the other 

substance use outcomes. Mental health problems in either parent were directly associated 

with more marijuana and other drug use, and maternal (but not paternal) mental health 

problems with more frequent tobacco use. Both paternal and maternal alcohol problems 

were directly associated with more frequent tobacco use.

Unexpectedly, two of the hypothesized risk factors we tested functioned as protective 

factors. First, mother’s alcohol problems were directly associated with less frequent 

marijuana use, despite functioning simultaneously as a risk factor for tobacco use (see 

above). Second, depressive symptoms were directly associated with less frequent alcohol use 

and did not function as risk factor for any of the outcomes we tested.
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4. Discussion

4.1. Gambling

Past-year gambling was fairly common among this sample of recent college students (60%), 

with casino gambling being the most prevalent gambling activity (35%). Because 

participants were followed up even after they left the home university, it is impossible to say 

what each individual’s proximity to a casino might have been during Year 5; however, to the 

extent that students were likely to have remained nearby, it might be useful to note that the 

nearest casinos were located approximately 2 hours’ drive from the university. The finding 

that 6% of the sample gambled on a weekly basis or more is comparable with prior research 

(LaBrie et al., 2003).

Consistent with the literature, individuals who gambled were more likely to be male, 

athletes, and involved with a Greek organization during college (Barnes et al., 2010; LaBrie 

et al., 2003; Stuhldreher et al., 2007). Not surprisingly, gambling behavior was more 

frequent at higher levels of behavioral dysregulation. An important contribution of this study 

is the finding that a reasonably large proportion of the variance in gambling frequency (R2=.

26) could be accounted for by a relatively small number of risk factors. Aside from sex and 

race differences, the main predictors of gambling were behavioral dysregulation and college 

involvement variables (i.e., athletics, fraternity/sorority), with an additional contribution 

from sensation-seeking that flowed through more frequent drinking and number of other 

drugs used.

4.2. Gambling and substance use

Findings underscore the interrelatedness of gambling and substance use—independent of the 

effects of their shared risk factors. Longitudinal studies are needed to determine the direction 

of this relationship and evaluate whether, for example, involvement in either substance use 

or gambling might contribute to the escalation of the other. Moreover, given the large 

number of risk factors that were evaluated, it is apparent that gambling and substance use 

among this sample were partially but not entirely attributable to a shared propensity for risky 

behaviors. Rather than finding a preponderance of indirect effects of the risk factors through 

the hypothesized intermediary variables to the more distal outcome (i.e., through gambling 

to substance use, or through substance use to gambling), in both models, we observed a large 

number of significant direct pathways between the risk factors and the more distal outcome 

variable(s).

4.3. Risk factors

Of the 19 hypothesized risk factors we tested, five (mother’s education, mother’s and 

father’s drug problems, affective dysregulation, cognitive dysregulation) did not significantly 

predict any of the gambling or substance use variables, either directly or indirectly, in the 

context of our two alternative models. This result contradicts prior findings that negative 

affect is associated with gambling (Atkinson et al., 2012) and parental substance use is 

predictive of substance use in offspring (Biederman et al., 2000). The fact that our measure 

of parent substance use problems was very simple and self-reported by the young adult 

could account for this discrepancy. In contrast, other risk factors had direct associations 
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exclusively with either substance use or gambling. Specifically, six risk factors (childhood 

conduct problems, anxiety symptoms, mother’s and father’s mental health problems, 

mother’s and father’s alcohol problems) were directly associated with one or more substance 

use variables but not with gambling. A possible explanation for the parental factors might be 

that certain environmental factors, such as family influence, predict substance use but not 

problem gambling (Vitaro et al., 2001; Vitaro et al., 2014). On the other hand, behavioral 

dysregulation was the sole variable that was directly associated with gambling but none of 

the substance use variables. Still other risk factors had significant direct effects on both 

gambling and substance use—namely, Greek affiliation contributed directly to gambling and 

alcohol use frequency, and athletics involvement contributed directly to gambling, alcohol 

use frequency, and AUD risk. Taken together, these findings clarify previous literature 

(Engwall et al., 2004; LaBrie et al., 2003; Stuhldreher et al., 2007; Weiss, 2010) by 

suggesting that involvement in Greek life and/or athletics might contribute independently to 

both more frequent gambling and greater alcohol involvement via mechanisms that are 

largely separate.

With respect to indirect effects, none of the risk factors we tested were indirectly associated 

with gambling via substance use, unless they were also indirectly associated with one or 

more substance use variables via gambling. We identified five such variables (Greek 

involvement, athletics involvement, sex, sensation-seeking, race/ethnicity) that had 

significant indirect associations with both gambling and one or more substance use 

variables. On the other hand, one risk factor (behavioral dysregulation) had significant 

indirect effects on substance use via its influence on gambling, but had no corresponding 

indirect effect on gambling via substance use. Overall, given how few variables were 

exclusively associated with gambling either directly or indirectly, the present findings 

illustrate the preponderance of overlap between the risk factors for gambling with those for 

substance use.

In general, the results expand our understanding of the independent and overlapping 

relationships of several risk factors with substance use and gambling. Results support the 

notion that the association between gambling and substance use is partially attributable to 

shared variance in certain risk factors (sex, race/ethnicity, sensation-seeking, behavioral 

dysregulation). Still other risk factors (childhood conduct problems, anxiety, family history) 

exhibited more specificity in relation to substance use, in that they were not independently 

associated with gambling after accounting for all the other effects in our models. 

Interestingly, both of the extracurricular involvement variables (Greek, athletics) accounted 

for distinct, non-overlapping variance in both gambling and alcohol-related variables—

suggesting the possible existence of separate underlying mechanisms—in addition to some 

shared variance between gambling and less prevalent types of substance use behavior.

4.4. Limitations

The study is limited by the cross-sectional nature of the relationships between the gambling 

and substance use variables. Also, we did not account for possible changes in risk factors 

during college. Future research analyzing such relationships prospectively is needed to 

understand any underlying temporality, such as whether or not gambling behaviors might 
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play a role in the persistence of substance use during the post-college period. To aid in the 

identification of treatment targets, future studies could focus on assessing underlying 

processes such as delay discounting, which has been shown in prior studies to be related to 

problem gambling (Steward et al., 2017). Moreover, our sample size was not sufficient to 

assess the differential associations between separate gambling activities and substance use. 

Findings might not be comparable with other studies of college students, as the majority of 

the subjects in this study had graduated from college at the time of follow-up. Given that 

students were sampled from a single university, results might not be generalizable to 

students attending other types of institutions (e.g., small private colleges). Despite the large 

number of risk factors assessed, data were not available on some potentially important 

variables found to be significant in prior studies, such as parents’ history of gambling 

problems or competitive personality (Burger et al., 2006; King et al., 2010; Weinstock et al., 

2008; Wickwire et al., 2008; Winters et al., 1998). Given the slight underrepresentation of 

men in our analytic sample, coupled with the finding that men gambled more frequently than 

women, it is likely that our results might have underestimated the extent of gambling in the 

target population.

4.5. Implications

The observed interrelationships between gambling, substance use, and risk factors that are 

common to both extend prior literature showing that gambling and substance use tend to co-

occur, and therefore could be addressed simultaneously in prevention activities aimed at 

reducing young adults’ involvement in high-risk activities. Given that college environments 

create a relatively captive audience for screening and intervention in emerging adulthood, it 

might be worthwhile for colleges to be vigilant about the relationship between gambling and 

excessive drinking and to identify and intervene with students at risk for one or both issues.

On the other hand, the observed specificity of several risk factors as predictors of substance 

use but not gambling (i.e., childhood conduct problems, anxiety symptoms, family history) 

highlights the possibility that gambling is not necessarily equivalent to a generalized 

“problem behavior” profile. To the extent that such distinctions might reflect meaningful 

differences in the etiology of gambling vis a vis substance use, they likely translate to 

important differences in both prevention and intervention approaches. For example, the 

observed absence of any relationship of parental problems (alcohol, mental health) with 

gambling in the context of our models suggests that family-based approaches for intervening 

with high-risk youth might not be effective for reducing students’ gambling, even though 

they appear to be promising for substance use (Abar et al., 2014; Brooks-Russell et al., 

2015; Dishion et al., 2003). A possible explanation is that parents view substance use as a 

greater problem than gambling (Campbell et al., 2011) and might be more permissive of 

gambling behavior than of substance use.

Considering that commercial gambling venues (e.g., casinos, racetracks) might provide 

opportunities for excessive drinking, research should focus on the potential impact of 

expanding such venues, especially in communities near college campuses. Moreover, outside 

of commercial gambling establishments, research is needed to understand how the social 

nature of some private gambling activities (e.g., poker nights) might promote concomitant 
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excessive drinking and drug use among college students. The present findings highlight the 

need for researchers to account for a variety of risk factors simultaneously to more fully 

understand the development of gambling problems and substance use.
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Figure 1. 
a: Hypothesized model A in which gambling predicts past-year substance use.

Note. In addition to the effects shown, Year 5 salary, Year 5 school enrollment status, and 

baseline living situation were partialled out as covariates.

b: Hypothesized model B in which past-year substance use predicts gambling.

Note. In addition to the effects shown, Year 5 salary, Year 5 school enrollment status, and 

baseline living situation were partialled out as covariates.
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Figure 2. 
Prevalence and frequency of seven different gambling activities during the past year 

(n=1,109).
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Figure 3. 
Results of two alternative structural models in which (A) gambling predicts past-year 

substance use, and (B) past-year substance use predicts gambling [b(SE)].

Note. All pathways shown were statistically significant (p<.05). All non-significant 

pathways were omitted. Pathways between the risk factors (shown in Figures 1a and 1b) and 

the outcome variables shown here have been omitted for ease of presentation; see Table 3 for 

comprehensive results of both models. In addition to the effects shown, Year 5 salary, Year 5 

school enrollment status, and baseline living situation were partialled out as covariates.
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Table 1

Sample characteristics (n=1,019)

% (n) Mean (SD)

Substance Use (Year 5)

Alcohol Use Disorder Risk 3.0 (1.2)

 % No alcohol use during the past year 3.2 (33)

 % Used <5 times during the past year 2.9 (29)

 % Used without DSM-IV problems 33.4 (340)

 % Endorsed some DSM-IV problems 12.3 (125)

 % Met criteria for alcohol abuse 43.3 (441)

 % Met criteria for alcohol dependence 5.0 (51)

Alcohol use frequency, days in past year 97.8 (70.6)

Marijuana use frequency, days in past year 28.2 (69.6)

Tobacco use frequency, days in past year 41.1 (96.6)

Number of other drugs used, past year 0.7 (1.2)

Demographics

Sex (% Male) 45.3 (462)

Race/Ethnicity (% White, non-Hispanic) 71.7 (731)

Mother’s education

 High school or less 15.4 (157)

 Some college or technical 11.7 (119)

 Bachelor’s degree 38.5 (392)

 Graduate degree 34.5 (351)

Father’s education

 High school or less 16.1 (164)

 Some college or technical 8.1 (82)

 Bachelor’s degree 30.8 (314)

 Graduate degree 45.0 (459)

Current school enrollment (Year 5) 37.8 (385)

Current salary (Year 5)

 < $10K 30.8 (314)

 $10K to $24,999 20.4 (208)

 $25K to $49,999 34.8 (355)

 $50K to $74,999 12.6 (128)

 $75K or higher 1.4 (14)

Living situation (% with parent/guardian/relative, Year 5) 41.4 (422)

Parental History

Parents’ mental health problems

 Mother (% definite problems) 14.0 (143)

 Father (% definite problems) 9.4 (96)

Parents’ alcohol problems

 Mother (% possible/definite problems) 6.3 (64)
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% (n) Mean (SD)

 Father (% possible/definite problems) 18.0 (183)

Parents’ drug problems

 Mother (% possible/definite problems) 2.9 (30)

 Father (% possible/definite problems) 8.9 (91)

Behavioral Disinhibition

Sensation-seeking score 3.5 (2.2)

Affective dysregulation score 23.5 (10.3)

Behavioral dysregulation score 27.8 (11.7)

Cognitive dysregulation score 29.0 (8.9)

Childhood conduct problems score 6.6 (4.6)

Mental Health

Depression symptoms 5.3 (5.0)

Anxiety symptoms 7.5 (6.8)

Extracurricular Involvement

Fraternity/sorority (% any involvement) 34.4 (350)

Athletics (% any involvement) 71.6 (730)

Note. Substance use was measured in Year 5, concurrently with gambling behaviors (see Figure 2). All other variables shown were assessed during 
Years 1 through 4, except where noted.
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Table 2

Summary of model fit for two sets of structural models

Χ2 (df) Bentler CFI RMSEA SRMSR

Model A: Gambling → Substance use

 Model A1 295.57 (115) .9633 .0393 .0317

 Model A2 n/a n/a n/a n/a

 Model A3 116.10 (103) .9973 .0112 .0164

 Model A4 117.93 (104) .9972 .0115 .0159

Model B: Substance use → Gambling

 Model B1 217.07 (23) .9606 .0912 .0231

 Model B2 n/a n/a n/a n/a

 Model B3 110.42 (102) .9983 .0090 .0160

 Model B4 116.68 (106) .9978 .0100 .0161

Note. Fit statistics are not provided for Models A2 and B2 as they were just-identified models and as such, the fit of the model to the data is perfect.
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