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Abstract
Objective—The consumption of alcohol mixed with energy drinks (AmED) is prevalent among
college students as is hazardous drinking, a drinking pattern that places one at risk for alcohol-
related harm. The present study, therefore, examined associations between AmED use, hazardous
drinking, and alcohol-related consequences in college students.

Methods—Based on a probability sample conducted in 2010, participants were 606
undergraduate students aged 18-25. AmED consumption included lifetime and past year use.
Hazardous drinking and alcohol-related consequences were measured during the past year. Point
prevalence was used to estimate rates of AmED use, and chi-square, ANOVA, and logistic
regression were used to examine associations between AmED use, hazardous drinking, and
alcohol-related consequences.

Results—Lifetime and past year AmED use prevalence rates were 75.2% and 64.7%,
respectively. Hazardous drinkers who engaged in AmED use were significantly more likely than
past year hazardous drinkers who did not engage in AmED use to have had unprotected sex (OR =
2.35, CI 1.27-4.32).

Conclusions—AmED use appears to be highly prevalent among college students, and AmED
use may confer additional risk for unprotected sex beyond hazardous drinking. Unprotected sex
has implications for public health, and students who drink hazardously and consume AmED may
be at greater risk.
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1.1 Introduction
Energy drinks are beverages designed to increase energy through the combination of
typically high levels of caffeine and other ingredients such as taurine and B vitamins
(Heckman, Sherry, & Gonzalez, 2010). Energy drink use in the United States has been on
the rise in recent years as evidenced by a 136% increase in sales from 2005 to 2009 (Mintel
Oxygen, 2010). The primary consumers of energy drinks are teenagers and young adults,
and in particular, young adult males (Berger, Fendrich, Chen, Arria, & Cisler, 2011; Simon
& Mosher, 2007). The marketing efforts of energy drink companies appear to confirm these
observations; for example, as evidenced by cross promotions with extreme sporting events
(Agriculture and Agri-Food Canada, 2008).

Recent investigations have highlighted potential concerns about energy drink consumption
by children, adolescents, and young adults (Gunja & Brown, 2012; Seifert, Schaechter,
Hershorin, & Lipshultz, 2011), especially vulnerable subgroups among these populations
(Seifert et al., 2011). For example, Seifert and colleagues (2011) have discussed that large
doses of caffeine may increase the risk of cardiac events among children and adolescents
with certain genetic and behavioral health disorders. Furthermore, health officials have
voiced concerns about the recent trend of mixing alcohol with energy drinks (e.g., Arria &
O'Brien, 2011). Although, the United States Food and Drug Administration (FDA) in 2010
effectively banned premixed alcoholic energy drinks from the market (Food and Drug
Administration, 2010), continued mixing of alcohol with energy drinks at bars and
restaurants or on one's own, especially if frequent, has been associated with alcohol-related
consequences among college students (Brache & Stockwell, 2011; O'Brien, McCoy,
Rhodes, Wagoner, & Wolfson, 2008). Such consequences have included riding in a car with
a driver who has been drinking, been hurt or injured, and having taken advantage of
someone sexually or been taken advantage of sexually by another (Brache & Stockwell,
2011; O'Brien, McCoy, Rhodes, Wagoner, & Wolfson, 2008).

To date, most of the research on alcohol mixed with energy drinks (AmED) has focused on
non-probability samples of college students. In addition, of the studies that have examined
associations between AmED use and alcohol-related consequences, although controlling for
alcohol use, to the best of our knowledge none have specifically controlled for hazardous
drinking—a pattern of alcohol use that alone places one at risk for alcohol-related harm
(Babor & Higgins-Biddle, 2001). The present study aims, therefore, were to: (1) among a
probability sample of college students, estimate the prevalence of AmED use, including
premixed AmED use prior to the FDA ban; and (2) in this same sample, examine the
associations between AmED use, hazardous drinking, and several alcohol-related negative
consequences that in previous studies have been found associated with AmED use.

1.2 Material and methods
1.2.1 Sample and procedure

This study was a cross-sectional design and part of a larger study that examined a direct
alcohol biomarker. The study took place at a large, public, urban university located in the
Midwestern United States during the summer and fall semesters of 2010. Based on a
probability sample, a total of 1200 undergraduate college students aged 18 to 25 were
selected to participate in study procedures, which included an interview, a Web-based
Computerized Self-Administered Interview (CASI), and the collection of hair and fingernail
biological samples. Of the 1200 selected students, 78 were study ineligible due to enrollment
status (i.e., not enrolled during the 2010 spring and summer semesters). In total, 606
students participated in the study for a response rate (American Association for Public
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Opinion Research, 2011) of 54%. Participants were 61.6% female and 81.8% White.
Participant average age was 21.5 (SD = 1.7) years, and 62.4% of participants self-identified
as upperclassmen (3rd or 4th year in college). In the 2010 spring semester, 44.9% lived with
friends or others not related to them, 30.5% lived with a relative, 12.4% lived by themselves,
and 12.2% lived in a dormitory. Less than 1% of the student undergraduate population is
involved with a fraternal organization, and only one fraternity owns a chapter house that is
officially recognized by the university.

Participants completed all study procedures during one research visit and were compensated
up to $35.00 for their participation in the larger study. The majority of visits were conducted
in study offices located on campus with the exception of 16 visits, which were conducted on
location with students during the study period. Prior to participation, students provided
written informed consent. All study procedures were approved by the Western Institutional
Review Board and the Social & Behavioral Sciences Institutional Review Board at the
University of Wisconsin.

1.2.2 Measures
Alcohol mixed with Energy Drink (AmED) Use—Students reported both lifetime and
past year AmED use. AmED use included both mixed drinks, for example, vodka and Red
Bull®, and premixed alcoholic energy drinks as study data were collected prior to the
federal ban on premixed alcoholic energy drinks (US Food and Drug Administration, 2010).

Alcohol Use—Past year alcohol use was assessed by the Alcohol Use Disorders
Identification Test-Consumption (AUDIT-C) (Bush, Kivlahan, McDonell, Fihn, & Bradley,
1998; Saunders, Aasland, Babor, de la Fuente, & Grant, 1993). The AUDIT-C, scale range
0-12, assesses frequency and quantity of alcohol use in standard drink units (National
Institute on Alcohol Abuse and Alcoholism, 2005). Based on AUDIT-C scores (Dawson,
Grant, Stinson, & Zhou, 2005), students were categorized into one of the following three
groups: abstainer (0); nonhazardous drinker (1-4); or hazardous drinker (≥5).

Alcohol-Related Negative Consequences—Past year alcohol-related negative
consequences among alcohol consuming participants were determined, yes or no, by items
derived or modified from the Core Alcohol and Drug Survey for college students (Presley,
Meilman, & Lyerla, 1994). The following items were examined: driven a car while under
the influence (36.4%); been hurt or injured (16%); and experienced unwanted sexual contact
as a result of consuming alcohol (9.1%). These items are similar to those examined in
previous alcohol and energy drink studies (O'Brien, McCoy, Rhodes, Wagoner, & Wolfson,
2008; Thombs et al., 2010). The item of “had unprotected sex” (29.6%) as a result of alcohol
consumption was also examined as an additional negative consequence.

1.2.3 Data reduction and statistical analysis
Based on the AmED use questions and the AUDIT-C measure, the following past year
alcohol and energy drink use categories were created: (1) nonhazardous drinkers (34.6%);
(2) hazardous drinkers (12.3%); or hazardous drinkers who also engaged in AmED use
(53.1%). Because of the focus on alcohol-related negative consequences, abstainers
(AUDIT-C score 0; n = 45) were excluded from all analyses with the exception of
prevalence estimates.

Data were analyzed by point estimate, chi-square, ANOVA with Tukey-Kramer adjustment
for multiple comparisons, and logistic regression. Logistic regression analyses were
covariate adjusted by gender, race/ethnicity, and age. All analyses were performed using
SAS/STAT software, Version 9.3 (SAS Institute Inc., 2011).
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1.3 Results
1.3.1 Prevalence of AmED use

Approximately 75% of students engaged in lifetime AmED use, including both mixed and/
or premixed use (75.2%), while almost 65% of students engaged in AmED use in the past
year (64.7%). The majority of both lifetime and past year AmED use was mixed (40.6%,
39.3%, respectively) or mixed and premixed (29.5%, 19.1%, respectively) versus premixed
only (5.1%, 6.3%, respectively). Finally, past year hazardous drinkers were more likely than
past year nonhazardous drinkers (81.2% versus 48.5%) to be past year AmED users, X2(1) =
64.65, p < .001.

1.3.2 AmED use and alcohol-related negative consequences
Table 1 presents associations between past year nonhazardous and hazardous drinking
pattern, AmED use, and alcohol-related negative consequences. Logistic regression analysis
revealed a pattern whereby past year nonhazardous drinkers were significantly less likely
than past year hazardous drinkers to have experienced three of the four alcohol-related
negative consequences: driven a car under the influence; been hurt or injured; and had
unprotected sex. Past year hazardous drinkers who consumed AmED were significantly
more likely than past year hazardous drinkers to have had unprotected sex. Total AUDIT-C
scores were significantly different between the alcohol and energy drink groups:
nonhazardous drinkers (M = 2.88, SD = 1.10); hazardous drinkers (M = 6.23, SD = 1.30);
and hazardous drinkers who engaged in AmED use (M = 7.14, SD = 1.59) (F(2, 558) =
550.52, p < .001).

Finally, although not the focus of the present study, certain demographics were associated
with alcohol-related negative consequences. For every one year increase in age, the odds of
having driven a car while under the influence increased by 14%. Males were more likely
than females as were non-minority Whites than minorities to have been hurt or injured.
Finally, males were less likely than females to have experienced unwanted sexual contact.

1.4 Discussion
1.4.1 AmED use is highly prevalent

The present study sought to estimate the prevalence of AmED use, including premixed
AmED use, among a probability sample of college students. AmED use was found to be
highly prevalent among students as evidenced by 3 out of 4 students having consumed
AmED in their lifetime (75%), and 2 out of 3 students having consumed AmED in the past
year (65%). These estimates, although most studies report a 30-day prevalence rate, are
some of the highest reported in the alcohol and energy drink literature. For example, based
on data collected in 2008, Marczinski (2011) found that 44% of US college students had
consumed AmED at least once in their lifetime, while Attila and Çakir (2011) found that
37.2% of Turkish college students had consumed AmED. Finally, 1 out of 3 students in the
present study had consumed a premixed AmED in their lifetime (35%) prior to the 2010
FDA ban.

1.4.2 AmED use and alcohol-related negative consequences
The present study also sought to determine whether or not AmED use is associated with
alcohol-related negative consequences regardless of nonhazardous or hazardous drinking
pattern. Among students who consumed alcohol in the past year, the logistic regression
results showed that nonhazardous drinkers were less likely than hazardous drinkers to have
experienced the alcohol-related negative consequences over which students may have more
control: driven a car while under the influence; been hurt or injured; and/or had unprotected
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sex. No difference, however, was found between nonhazardous, hazardous, and hazardous
drinkers with AmED use on the alcohol-related negative consequence of experienced
unwanted sexual contact. This latter finding is somewhat inconsistent with previous research
by Palmer and colleagues (2010), who found that college students who experienced
unwanted sexual contact had greater alcohol consumption than those who did not. Likewise,
men were less likely than women to experience unwanted sexual contact, a finding similar to
previous research (Banyard et al., 2007).

In general, our study findings suggest that AmED use may not confer additional risk beyond
hazardous drinking on the alcohol-related negative consequences of driven a car while under
the influence, been hurt or injured, and experienced unwanted sexual contact. These findings
are somewhat inconsistent with previous research (O'Brien, McCoy, Rhodes, Wagoner, &
Wolfson, 2008; Thombs et al., 2010); yet differences in method such as different alcohol
measures (O'Brien et al., 2008) exist between the present and previous studies. Further
research is needed to understand these differences and to take into account other constructs
such as site-specific behavioral norms that may also account for such differences.

Finally, as students aged, they were more likely to have driven a car while under the
influence, which is similar to previous research (Hingson, Zha, & Weitzman, 2009), and this
finding may be tied to the legal drinking age. That is, students aged 21 or older may begin to
frequent drinking establishments in which driving may be required or preferred. In addition,
men were more likely than women as were non-minority Whites in comparison to minorities
to have been hurt or injured as a result of their alcohol use. These findings also appear to be
broadly consistent with previous research (O'Brien et al., 2006).

1.4.3 AmED use and unprotected sex
The only difference found in our study between hazardous drinkers and hazardous drinkers
who consumed AmED was that the latter group had over twice the odds of having had
unprotected sex. This finding is similar to previous research among college students (Miller,
2008; Snipes & Benotsch, 2012), which, for example, found increased frequency of energy
drink use to be associated both with increased frequency of alcohol use and higher sexual
risk-taking (Miller, 2008). In a more recent study by Miller (2012), however, that focused
specifically on AmED use and various forms of sexual risk-taking, AmED use among
college students was found to not be associated with unprotected sex.

Our finding that AmED use may confer additional risk beyond hazardous drinking in terms
of unprotected sex warrants further discussion. In a recent pilot study conducted in Australia
that interviewed 10 young consumers of AmEDs (aged 21-31 years), 5 of the 10 participants
indicated that AmEDs counteracted the drowsy effects of alcohol, thereby contributing to a
“wakeful drunkenness” state (Pennay & Lubman, 2012). This “wakeful drunkenness” state
has been discussed previously in the alcohol and energy drink literature as one that may lead
to risky behavior (Arria & O'Brien, 2011). In addition, alcohol intoxication has been found
in previous research to be related to perceived likelihood of engaging in unprotected sex
among college students (e.g., Abbey, Saenz, & Buck, 2005). The role of energy drink
marketing is an additional point of discussion. The most popular energy drink in the United
States, Red Bull™ “gives wings to people who want to be mentally and physically active”
(Red Bull Energy Drink, n.d.), and although sex is not specifically mentioned, some Red
Bull™ advertising targeted to college students is sexually suggestive (Red Bull's sex
commercial, n.d.). In addition, some energy drink brands do make specific claims of
enhancing sex drive or sex performance (Miller, 2009). For example, brands such as Sex
Drive energydrink™ leave no doubt as to the message being sent. Finally, it is possible that
risk-taking propensity may account for the association between hazardous drinking and
AmED use and increased odds of having had unprotected sex (see Miller, 2012), including,
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in part, for the higher total AUDIT-C scores among hazardous drinkers who engaged in
AmED use than hazardous drinkers. Further research is needed in this area as previous
research has also found AmED use among college students in Canada to be associated with
alcohol-related consequences even after controlling for risk-taking propensity (Brache &
Stockwell, 2011).

1.4.4 Study strengths and limitations
Strengths of this study include a probability sample as many previous alcohol and energy
drink studies have relied on convenience samples, including studies that have found similar
findings in terms of the association between AmED use and unprotected sex (e.g., Snipes &
Benotsch, 2012). The present study therefore strengthens previous research because of the
probability sample design. An additional strength was data on premixed AmED use prior to
the 2010 FDA ban, which was able to estimate the use prevalence of these drinks. A final
strength was a focus on AmED use while controlling for hazardous drinking, a drinking
pattern that already places one at risk for alcohol-related harm.

Several limitations also need to be considered when interpreting the results of this study.
This study was based on a cross-sectional design, and as a result, causal relationships
between AmED use, hazardous drinking, and alcohol-related negative consequences cannot
be established. Instead, the results presented are based on global association. The study was
also conducted at one university in the Midwestern United States, and therefore, the
generalizability of study findings may be limited. Finally, partner type was not assessed in
terms of students who had unprotected sex as unprotected sex with a casual partner, for
example, is considered to be higher risk (see, e.g., Miller, 2008).

1.4.5 Future research
One area for future research is AmED use expectancy; that is, what do AmED users expect
will happen after consuming AmED. Although a considerable amount of research exists on
alcohol expectancy, very little research exists on AmED use expectancy, especially as
related to sexual activity. This is largely, in part, because there is no validated measure of
AmED use expectancy at this time. In addition, future research is needed to examine event-
level relationships between AmED use and alcohol-related negative consequences.

1.5 Conclusions
In summary, AmED use appears to be highly prevalent among college students, and AmED
use may confer additional risk beyond hazardous drinking in terms of unprotected sex.
Unprotected sex among college students has public health implications for the spread of
sexually transmitted diseases, including HIV, and unplanned pregnancy. Finally, premixed
AmED use accounted for a relatively smaller proportion of total AmED use. In light of this,
further discussion on the part of policymakers is warranted as to the highly prevalent
consumption of AmED and to the potential risks of mixing alcohol with caffeine.
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Table 1
Associations between Past Year Alcohol mixed with Energy Drink (AmED) Use,
Nonhazardous and Hazardous Drinking Pattern, and Alcohol-Related Negative
Consequences (n = 561)

Driven a Car Under the
Influence

Been Hurt or Injured Experienced Unwanted
Sex. Contact

Had Unprotected Sex

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Gender

 Male 1.18 (0.81, 1.71) 1.66 (1.03, 2.68)* 0.42 (0.22, 0.83)* 1.41 (0.95, 2.10)

 Female Refa Ref Ref Ref

Race/Ethnicity

 Non-Minority 0.94 (0.58, 1.53) 2.40 (1.05, 5.48)* 0.96 (0.43, 2.14) 1.18 (0.69, 2.03)

 Minority Ref Ref Ref Ref

Age 1.14 (1.02, 1.27)* 0.94 (0.81, 1.10) 0.94 (0.78, 1.15) 1.05 (0.93, 1.18)

Alcohol and Energy Drink Use

 Nonhazardous 0.45 (0.25, 0.83)* 0.33 (0.13, 0.88)* 0.69 (0.20, 2.39) 0.42 (0.21, 0.87)*

Drinker Ref Ref Ref Ref

 Hazardous 1.52 (0.88, 2.63) 1.92 (0.90, 4.10) 2.83 (0.97, 8.30) 2.35 (1.27, 4.32)**

Drinker

 Hazardous

  Drinker + AmED

  Use

a
Reference category.

*
p < .05.

**
p < .01.
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