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The consumption of drugs during young adulthood may be particularly detrimental given
important neurodevelopmental changes occurring during this period. As impulsivity may lead to
substance use and substance use to the commission of seemingly impulsive acts, an improved
understanding of the relationship between alcohol use, other substance use and impulsivity in
young adults is important. We gathered information on self-reported impulsivity, recreational
drug use, and drinking habits of 205 (105 female) undergraduate students. Results showed
that 64% of the students reported using marijuana at least once and these individuals were
more likely to report binge drinking. Polysubstance use, defined as using marijuana and at least
one other illicit substance, was reported by 20% of students. These individuals reported more
drinking occasions per month and had higher levels of trait impulsivity. Rates of recreational
drug use were similar to those reported in recent national surveys, suggesting an increase
in experimentation with specific illicit drugs. Given that a majority of undergraduate drinkers
reported marijuana use and its association with binge drinking, future research should clarify
the relationship between marijuana use and binge consumption of alcohol and prevention
efforts should consider the conjoint targeting of marijuana and binge drinking. The associations
between polysubstance use, binge-level alcohol consumption and elevated self-reported
impulsivity suggests that perceived trait impulsivity across multiple domains may predispose
to excessive use of multiple substances. Longitudinal studies should examine the contribution
of impulsivity to the initiation and experimentation with illicit drugs and the influence of specific

substances on impulsivity.
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INTRODUCTION

Rates of illicit substance use in college students remain high, with
more than half of undergraduates reporting having used a drug rec-
reationally in the past year (Johnston et al., 2007). Despite various
prevention efforts, the reported rate of illicit drug use, other than
marijuana, has remained relatively constant over the past 10 years
in college populations at around 18% (Johnston et al., 2007). Illicit
drug users engage in greater risk-taking behaviors, including binge
drinking, unprotected sex, and anti-social conduct, and are more
likely to display other psychiatric conditions such as depression
or attention deficit/hyperactivity disorder (Bruner and Fishman,
1998; Feigelman et al., 1998; Deas and Brown, 2006). These find-
ings highlight the need for an improved understanding of factors
underlying illicit drug use in college students.

Individual differences in personality or temperament may
contribute to substance use and abuse. For example, impulsiv-
ity has been implicated in initial drug experimentation and use
and continued drug use and relapse following abstinence (Everitt
et al., 2008). Impulsivity is a construct that encompasses aspects
of reward sensitivity, lapses of attention and intolerance of delays,
and ithas been described as a maladaptive tendency to react quickly
and spontaneously with a reduced sensitivity to the negative con-
sequences associated with the act (Evenden, 1999; Moeller et al.,

2001a; Potenza, 2007; de Wit, 2009). Impulsivity may promote
drug use through two separate, non-mutually exclusive processes.
Initially, trait impulsivity may predispose an individual to sample
and use recreational drugs: self-report, behavioral and physiological
measures of disinhibition in children and young adults are associ-
ated with subsequent drug use (Iacono and McGue, 2006; Kirisci
et al., 2007). Later, however, drug use may lead to further impair-
ments in self-control that are manifested as disinhibited intake.
In support of this idea, early developmental exposure to alcohol
has been associated with the development of impulsivity in rats
(Nasrallah etal., 2009). These mechanisms may explain the elevated
impulsivity observed in substance dependent populations and its
relationship to addiction severity, comorbidity with other addictive
disorders, and treatment retention (Sher and Trull, 1994; Moeller
et al., 2001b, 2002; Petry, 2001).

Undergraduate students provide a unique opportunity to
study the relationship between impulsivity and drug use as this
age group has the highest rates of illicit drug and alcohol use,
with college students drinking significantly more than their
non-college-attending peers (SAMHSA, 2003; Slutske, 2005).
Wechsler et al. (1994) described binge drinking as involving four
or more drinks for women and five or more drinks for men. More
recently studies have begun to examine the potential interaction
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between impulsivity and recreational drug use in this population
prone to binge drinking (James and Taylor, 2007; MacKillop etal.,
2007; Littlefield et al., 2009), but little cross-cultural information
exists in populations with different drug regulations (e.g., legal
drinking age). The current study examined this relationship by
collecting information on trait impulsivity, recreational drug use,
and drinking habits of undergraduate students at a Canadian
university. Data were collected through questionnaires adminis-
tered while students were participating in laboratory experiments
examining impulsivity and decision-making (Balodis et al., 2006,
2007,2009). We have previously reported a relationship between
self-reported impulsivity scores with drinking behaviors and
drinking expectations between genders in this undergraduate
population (Balodis et al., 2009). We did not, however, detect a
relationship between self-reported impulsivity and neurocog-
nitive tasks, including an implicit conditioning task (Balodis
et al., 2007) a decision-making task (the Iowa Gambling Task)
or a behavioral impulsivity task (the Newman Perseveration
Task) (Balodis et al., 2006). These prior studies, however, did
not investigate the potential influence of recreational drug use.
Given high rates of illicit drug use reported in college samples,
we hypothesized that more than half of all students surveyed
would report illicit drug use, particularly marijuana. We further
hypothesized that the amount of recreational drug use would
be associated with greater self-reported impulsivity. Finally, we
also hypothesized that self-reported levels of impulsivity would
relate to more severe patterns of alcohol use (binge and quantity/
frequency of drinking).

MATERIALS AND METHODS

PARTICIPANTS

Data were collected from 205 students at Queen’s University in
Kingston, ON, Canada between 2002 and 2007. Participants were
recruited through classes and a student volunteer subject pool.
Eligibility criteria included that participants consumed alcohol at
least once per month. Approximately 15% of all participants sam-
pled did not meet this criterion. Participants were 100 male and 105
female undergraduate students ranging in age from 19 to 27 years,
with a mean age of 19.87 (SD = 1.27). Data collection was approved
by the Queen’s University General Research Ethics Board.

MEASURES

The Barratt Impulsiveness Scale

The Barratt Impulsiveness Scale (BIS), version 11, was used as a
self-report measure of impulsiveness. The BIS is a 30-item question-
naire with Non-planning, Motor, and Cognitive Impulsiveness sub-
scales. Participants rate themselves on statements using a 4-point
scale: rarely/never, occasionally, often or almost always. Items on
the BIS are moderately correlated with each other and the scale
shows a high test—retest reliability and a Cronbach’s alpha coeffi-
cient of 0.83 for the total BIS score and between 0.59 and 0.74 for
the subscales (Patton et al., 1995; Fossati et al., 2001; Stanford et al.,
2009). Participants’ ratings on the BIS were summed according to
methods described by Patton et al. (1995), generating a total BIS
score and scores for Motor, Non-planning, and Cognitive impul-
sivity subscales. Correlational analyses were performed using
Pearson correlations.

Personal drinking habits

This self-report questionnaire contains questions regarding an indi-
vidual’s drinking habits, including the frequency, amount, and length
of drinking occasions and accords with the brief assessment methods
put forth for the study of epidemiological research in alcohol (Dawson
and Room, 2000; Balodis et al.,2006,2007,2009). However, the formal
psychometric properties of the instrument have not been assessed.
Sixindividuals did not complete the personal drinking habits (PDH).
Therefore, the results on this questionnaire are based on 199 partici-
pants in the current sample who completed this measure.

Drug Use Questionnaire

This self-report questionnaire contains questions regarding an
individual’s drug use history as well as the type of drug and fre-
quency of drug use (Balodis et al., 2007). Questions on the Drug
Use Questionnaire (DUQ) include “Have you ever used recrea-
tional drugs, other than alcohol?,” “Do you use recreational drugs
on a regular basis?,” and “How often do you use each drug (e.g.,
daily, weekly, monthly)?” Answers from questions on the DUQ
were dichotomously scored as yes/no for recreational drug use and,
based on this information, individuals were divided into positive or
negative groups (i.e., recreational/no recreational drug use).

RESULTS

RECREATIONAL DRUG USE CHARACTERISTICS FROM THE DRUG USE
QUESTIONNAIRE

On the DUQ, 65.9% (1 = 135) of participants reported having used
recreational drugs, other than alcohol, and of these individuals, all
but one reported using marijuana (this participant reported using
two pharmaceutical opiates). A one-sample chi-square test showed
no significant gender differences in reporting recreational drug use
[%3(1, n = 204) = 0.09, p > 0.05].

Types of drugs listed by participants who reported drug use are
presented in Figure 1.

Overall, 46.8% (1 = 96) reported having used only one drug
(marijuana) and 19% (n = 39) reported using multiple recrea-
tional drugs. Although there is heterogeneity in the use of the
term “polysubstance,” it will be used to refer to the use of two or
more substances. Of those reporting polysubstance use, the mean
number of drugs was 2.8 (SD = 1.1). A one-sample chi-square test
revealed that individuals who reported multiple drug use were more
likely to use marijuana on a regular basis (i.e., weekly or monthly)
than individuals who reported using only one drug or none [}*(2,
n=202) =48.10, p < 0.001]. Specifically, 57.9% of individuals who
reported using marijuana on a regular basis were those who reported
polysubstance use. In the whole sample, 20% (1 = 41) reported using
drugs on a regular basis, with all of these individuals reporting mari-
juana use. Of those who mentioned regular marijuana use, 0.5%
(n=1) reported daily use, 34% (n = 14) reported weekly use, 41%
(n=17) reported monthly use,and 22% (n=9) reported yearly use.
There were no significant gender differences in reports of regular
recreational drug use [¢*(1, n = 203) = 0.13, p > 0.05].

BARRATT IMPULSIVENESS SCALE

The overall mean score on the BIS was 64.14 (SD = 10.3; n = 205).
Multiple one-way ANOVAs examining BIS scores and recreational
drug use (none, only marijuana, polysubstance) showed differences
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FIGURE 1 | Recreational drug use reported by 204 undergraduate
students on the DUQ.

between groups on the total BIS score [F(2,202) = 5.35, p < 0.01],
as well as on the Non-planning subscale [F(2,202) = 4.04, p <0.05],
Motor [F(2, 202) = 3.50, p < 0.05], and the Cognitive subscales
[F(2,202) = 3.04, p = 0.05]. Polysubstance users scored higher on
the BIS (M = 68.34, SD = 9.24) than did individuals who reported
no recreational drug use (M = 61.73, SD = 10.03; p < 0.05), but
did not differ significantly from individuals who only reported
marijuana use (M = 64.14, SD = 10.56; p = 0.09). Similarly, on the
Non-planning, Motor, and Cognitive subscales of the BIS, mul-
tiple one-way ANOVAs demonstrated that polysubstance users
had significantly higher scores than individuals who reported no
recreational drug use (p < 0.05), but not from individuals who
reported only marijuana use (Figure 2). To control for the poten-
tial shared variance of binge drinking with recreational drug use,
multiple one-way ANOVAs examining BIS scores and recreational
drug use were also computed including when using binge drinking
status as a covariate. The significant difference between recreational
drug use groups still remained significant on the total BIS score
[F(2,195) =4.21, p = 0.016], as well as for the Non-planning sub-
scale [F(2, 195) = 3.25, p < 0.05], but not for the Cognitive [F(2,
195) = 2.44, p = 0.09] or for the Motor [F(2,195) = 2.56, p = 0.08]
subscales. Data on gender analyses with the BIS are published else-
where (Balodis et al., 2009).

A Spearman correlation analysis showed a positive relationship
between the number of drugs reported by participants and BIS
scores. Specifically, the number of recreational drugs used was
associated with higher scores on the BIS total score (R = 0.22;
p < 0.01), as well as the Non-planning (R = 0.17; p < 0.05),
Motor (R = 0.18; p < 0.01), and Cognitive (R = 0.16; p < 0.05)
subscale scores.
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FIGURE 2 | Recreational drug use and impulsivity. Individuals reporting
polysubstance use (n = 39), had significantly higher scores of impulsivity on
the total BIS and Non-planning, Motor, and the Cognitive subscales than
individuals reporting no recreational drug use (n = 70; *p < 0.05).

Multiple one-way ANOVAs examining BIS scores and regular
drug use also showed differences between groups on the total BIS
score [F(1,202) = 7.97, p < 0.01] and the Non-planning subscale
score [F(1, 202) = 10.98, p < 0.01], but not on the Motor [F(1,
202) = 3.03, p = 0.08] or Cognitive [F(1, 202) = 2.93, p = 0.09]
subscale scores. Post hoc Bonferroni-corrected comparisons showed
that on the BIS total, individuals who reported regular recreational
drug use had significantly higher BIS total scores (M = 68.07,
SD = 10.75) than did individuals who did not report regular drug
use (M = 63.17, SD = 10.02; p < 0.01). Regression analyses with
categorical predictors yielded similar results.

PERSONAL DRINKING HABITS

A one-sample chi-square test revealed thatindividuals who reported any
drug use were more likely to be binge drinkers [}*(1, 7 =199) = 5.10,
P <0.05]. Multiple one-way ANOVAs showed a relationship between
multiple recreational drug use and PDH. Individuals who reported
polysubstance use also reported significantly more drinking occa-
sions per month than individuals who reported no recreational drug
use [F(2, 195) = 5.42, p < 0.01; M = 8.60, SD = 6.16 vs. M = 5.80,
SD =3.58], but not a higher number of drinking occasions compared
to those who reported just using marijuana (p = 0.10). There were no
significant differences between recreational drug use groups and the
number of drinks consumed on drinking occasions [F(2,195) = 1.06,
p>0.05; M = 6.13 drinks, SD = 2.79], nor on the length of a drinking
occasion [F(2,195) =0.97,p>0.05; M =4.61 h,SD =1.31] (Figure 3).
In order to control for the potential overlap between regular marijuana
use and recreational drug use, multiple one-way ANOVAs examined
the relationship between multiple recreational drug use and PDH,
with regular marijuana use entered as a covariate. With this variable
added, the relationship with increased drinking occasions per month
was no longer significant (p = 0.06), and there was still no relation-
ship between the number of drinks consumed (p = 0.27), or with the
length of the drinking occasions (p = 0.50).
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FIGURE 3 | Recreational drug use and personal drinking habits (n = 198).
Individuals reporting polysubstance use (n = 38), reported significantly more
drinking occasions per month than did individuals reporting no recreational
drug use (n = 67; *p < 0.05). There was no significant difference between drug
use groups and the number of drinks consumed per drinking occasion.

Multiple one-way ANOVAs examining regular drug use and
PDH showed a significant main effect of drinking occasions
per month [F(1, 193) = 5.58, p < 0.05], whereby regular drug
users reported significantly more drinking occasions per month
(M =8.13,SD = 4.70) than those who do not use drugs on a regu-
lar basis (M = 6.42, SD = 4.07). There were no significant dif-
ference between groups in the number of drinks consumed [F(1,
193) =0.05, p>0.05] or the duration of the drinking occasion [F(1,
193) = 0.16, p > 0.05]. Separately including the total BIS score, or
the three subscales, as covariates into the analyses did not alter the
significance of the findings. Data on gender analyses with the PDH
are published elsewhere (Balodis et al., 2009).

DISCUSSION

Consistent with our hypothesis, the current study found a relation-
ship between impulsivity and the number of recreational drugs an
individual reported using: higher impulsivity scores were associated
with illicit drug use. Regular drug use was further related to higher
impulsivity scores. Also consistent with our hypothesis, drug use
was related to hazardous drinking behavior, as recreational drug
users more frequently reported drinking beyond binge-thresholds.
Additionally, polysubstance users differed from one-drug users,
not in the amount of alcohol that they consumed, but rather in the
frequency of their drinking behavior. Moreover, the frequency of
illicit drug use in the current sample of college students is high and
consistent with those described over the past 10 years. Distinctive
types of recreational drug use, however, may differ slightly from
those reported in previous decades in other samples.

REPORTED DRUG USE AND IMPULSIVITY

In line with our hypothesis, we found a relationship between impul-
sivity and reported drug use. We divided individuals according to
their reported illicit drug use [none, one (typically marijuana) or
multiple] and found increasing impulsivity scores in these groups.
Examination of the BIS subscales showed that the Non-planning,

Motor, and Cognitive subscales all contributed to this effect. When
controlling for the potential overlap between drug use and binge
drinking status, the relationship between the BIS, as well as the
Non-planning subscale still remained, suggesting that impulsivity
may be related to recreational drug use even when accounting for
the influence of binge drinking.

Given the multi-faceted construct of impulsivity (Evenden,
1999) and differences between self-reported and behavioral meas-
ures of impulsivity even within specific domains (Krishnan-Sarin
etal.,2007), further investigations into the specific components at
the subjective and behavioral levels are warranted. Future studies
should longitudinally examine how impulsivity might change over
time and which components of impulsivity contribute substantially
to drug use; for example, whether aspects of risk-taking, disinhibi-
tion or the failure to evaluate negative consequences contribute
most to self-reported impulsivity as it relates to drug use among
undergraduate drinkers. These different domains of impulsivity
may individually represent important markers of behavioral reac-
tivity predicting vulnerability to future substance use and abuse
(Littlefield et al., 2010). In addition to the relationship between
polysubstance use and impulsivity, our study shows that individuals
who reported more frequent or regular drug use also score higher
on self-reported impulsivity and are more likely to be polysubstance
users. These results may represent a distinction between novelty-
seeking and impulsivity; whereas the majority of our participants
(65.9%) reported having tried marijuana, only approximately a
fifth of the total sample reported taking recreational drugs on
a regular basis (i.e., weekly or monthly). This is consistent with
animal models demonstrating a dissociation between the trait of
novelty-seeking, which predicts the propensity to initially admin-
ister a drug, and high levels of impulsivity, which predict the esca-
lation of drug use, and is similarly observed in about 20% of rats
(Belin et al., 2008). Therefore, in the current study, the high rates
of impulsivity observed in the regular drug-using group may rep-
resent a vulnerable phenotype with the propensity to use drugs on
a more habitual basis — an important stage in the development of
addictive behavior.

DRUG USE AND PERSONAL DRINKING HABITS

The results from the PDH questionnaire also reinforce the idea
that the frequency of substance use is an important differentiat-
ing factor when modeling drug use patterns. In a stepwise fash-
ion, polysubstance users reported the highest number of drinking
occasions per month (nine occasions), followed by those who only
reported marijuana use (seven occasions/month) and then those
who reported no drug use (six occasions). Although recreational
drug users were more likely to be binge drinkers, drinking rates
for the entire sample were very high. All groups (no drug users,
recreational drug users and polysubstance users) reported drinking
beyond binge-levels (means of 5.7, 6.3, and 6.5 drinks per drink-
ing occasion, respectively). Binge drinking in college may be par-
ticularly hazardous as motivational neurocircuitry continues to
develop during this epoch and ethanol consumption may damage
frontal brain areas important for impulse control (Crews et al.,
2000; Chambers et al.,2003; Monti et al., 2005). Moreover, repeated
alcohol withdrawal is associated with greater harm when the dose
and duration of alcohol exposure are controlled for, suggesting that
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repeated withdrawal may play a key role in damaging corticolimbic
areas involved in executive functions and self-regulation (Duka
etal., 2004). Therefore, the greater number of drinking occasions
in the recreational drug-using group further may put this group
at risk for withdrawal-related impairments in cognitive and emo-
tional processing.

REPORTED TYPES AND RATES OF DRUG USE

The frequency of illicit drug use in this undergraduate popula-
tion (i.e., 65.9% reporting marijuana use) is consistent with rates
reported in larger Canadian and American studies. For example, the
Canadian Addiction Survey found that, in 20- to 24-year-olds, an
overall percentage of lifetime use of any of six illicit drugs (cannabis,
cocaine, speed, ecstasy, hallucinogens, and heroin) was 69.3% (Adlaf
et al., 2005). While the overall frequency of reported recreational
drug use is similar, differences occur in the types of drugs reported
across samples: our undergraduate sample reported greater mari-
juana use, but less use of other illicit drugs than in the general 20-24
age cohort of the Canadian Addiction Survey. These findings are
consistent with those from larger American college studies dem-
onstrating that, for most categories of illicit drugs, college students
reportlower rates of illicit drug use than their non-college attending
peers (O’Malley and Johnston, 2002; Johnston et al., 2007). Also
consistent with larger studies, we found that most individuals who
reported marijuana use reported greater substance use in general,
including alcohol (Mohler-Kuo et al., 2003). Indeed, recreational
drug users were more likely to be binge drinkers. It should be noted
that in comparison to these other studies, the current study focused
on undergraduate alcohol drinkers and thus might not be directly
comparable. Regardless, the observed pattern of polysubstance use
has implications for prevention programs, particularly those on
college campuses, and suggests that such programs may need to
target substances and behaviors more broadly.

The current sample also distinguished types of recreational
drug use from previous generations of college-aged individuals.
More specifically, we noted comparably less use of hallucinogens
and designer drugs and more use of narcotics other than heroin.
In our study, frequencies of LSD, ecstasy and cocaine use appear
similar to those in a 2007 study in the United States (5.4, 2.2, and
1.3% respectively), which, in turn, appear to have decreased from
2000 (Johnston et al.,2007). In addition, reported use of salvia and
pharmaceutical opiates are consistent with rates reported in larger
American studies and, albeit low, support the idea that the collective
abuse of non-medical prescription pain relievers may be increasing
in the college population (McCabe et al., 2005; Lange et al., 2008).
These results also support the finding that most non-medical pre-
scription drug users in college are polysubstance users (McCabe
and Teter, 2007).

LIMITATIONS AND FUTURE DIRECTIONS

The results of the current study are restricted by the small sample
size and the limitations associated with self-report measures. While
we found statistically significant differences between recreational
drug use groups and impulsivity, it should be noted that the effect
sizes, overall, were small to modest. For example, the partial eta
squared for the relationship between BIS and recreational drug use
was only 0.05, suggesting that recreational drug use status accounted

for approximately 5% of the total variability in BIS scores. While
the binge drinking threshold is based on research demonstrating
that drinking at this level is associated with a greater likelihood of
experiencing alcohol-related problem (Wechsler et al., 1994), the
current study did not specifically question participants about harm
related to their drinking habits.

Although the drug types and rates reported by the DUQ are
consistent with those reported in larger Canadian and American
studies, future research should examine its psychometric properties
and relationship to widely used, validated measures, such as the
Drug Abuse Screening Test (DAST), that examine type and pattern
of drug use. Our data are also derived from undergraduate students
who report consuming alcohol at least once per month. Based on
this criterion, approximately 15% of the students screened were
not eligible for participation in the studies.

Extensive longitudinal research is important for more closely
characterizing the relationship between impulsivity and substance
use, specifically in the contribution of this construct to the initia-
tion of drug use, as well as in how long term changes in impulsivity
might relate to declines in substance misuse. For example, impul-
sivity and theoretically related constructs like sensation seeking
and risk taking relate to developmental changes associated with
problematic alcohol use (Littlefield et al., 2010; MacPherson et al.,
2010). Therefore, it is important to consider the relationships over
time between drug use and factors like impulsivity.

In the current study, while the majority of students reported hav-
ing tried marijuana, trait impulsivity was highest in polysubstance
and regular drug-using groups. In the future, it will also be impor-
tant to better determine how different aspects of impulsivity relate
to specific problems experienced with alcohol and drug misuse,
as the current study did not examine the extent of negative con-
sequences associated with different patterns of use. Longitudinal
studies may determine whether the higher impulsivity scores pre-
date the drug use and contribute to the drug use pattern. Some
preliminary evidence suggests that high measures of impulsivity
may predict increased alcohol and cigarette use (Grano et al.,2004);
however, few studies have longitudinally followed a college sample,
a population at seemingly high risk for illicit drug use and abuse.

CONCLUSIONS

In the current study, impulsivity was related to the reported level
of illicit drug use and was further associated with regular drug
use. Recreational drug users were also more likely to report drink-
ing alcohol at binge-levels, and polysubstance users reported more
frequent drinking occasions. Although the current study consisted
of a relatively small sample, frequencies and types of illicit drug
use were largely similar to those reported in large American and
Canadian national surveys of similarly aged individuals.

These results have significant implications for understanding risk
behaviors in specific populations. Undergraduate students experi-
ence a distinctive social environment that often facilitates drug and
alcohol use; concurrently, these individuals are at a developmental
stage where disturbances in neural maturation could alter processes
involved in self-regulation. Antecedent characteristics, through fam-
ily history or other variables, could further interact to increase the
susceptibility to use and abuse of drugs. Additionally, differences
in the perceived effects of intoxication exist for heavy substance
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users and may be related to alterations in reward-related learning
processes that act as important markers for addiction vulnerability
(Balodis et al., 2009). Further longitudinal research into the rela-
tionship between impulsivity and both licit and illicit drug use is
necessary, specifically examining which components of impulsivity
may relate to the reinforcing properties of these substances and to
the experience of negative consequences. These findings may inform
prevention strategies targeting specific individuals at risk for sub-
stance use and abuse, including undergraduate drinkers.
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of Mental Health and Addiction Services Problem Gambling

contributions in collecting the data.
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