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The consumption of energy drinks, beverages that
contain moderate to high concentrations of caffeine
as well as taurine, herbal supplements, and sugar or

sweeteners, has risen steadily in the last decade,1 with sales
surpassing those of many other nonalcoholic beverages in
North America.2,3 These beverages have become particularly
popular among youth and young adults owing to their pur-
ported stimulant effects and ability to increase alertness and
enhance mental and physical energy.1,4–7 Clinical studies have
shown that the consumption of energy drinks increases stim-
ulation, attention and memory; decreases reaction times and
mental fatigue; and improves performance on some physical
activities.8–10 At the same time, these beverages have been
associated with negative health effects, including those typi-
cally associated with excess caffeine consumption, such as
irritability, arrhythmia, nervousness, nausea and seizures.7,11–16

Despite warnings to the contrary, a popular practice among
consumers of energy drinks is to mix them with alcohol.17,18

The combined effects of alcohol mixed with caffeine produce
varied results on cognitive and motor performance. Because of
increased feelings of alertness produced by caffeine, subjective
estimates of alcohol impairment are typically underestimated,
and the perceived rewarding aspects of drinking are
enhanced.5,17,19–21 As such, consumption of alcohol mixed with
energy drinks has been associated with greater risk-taking,
impaired driving, higher volumes of alcohol consumption per
sitting, increased injury susceptibility and higher rates of alco-
hol dependence.1,16,22–29 Other health consequences associated
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with consumption of these drinks include adverse physiologic
stimulation and sexual assault.30,31

Largely absent from the literature are studies reporting on
the prevalence of consumption of these drinks and important
individual and social correlates. A handful of nonrepresenta-
tive, small-sample studies from Canada, the United States,
Turkey and Italy have reported on consumption of these drinks
among college students and noted that between 15% and 85%
of energy drinks users mix them with alcohol.28,29,32–35 Similarly,
O’Brien and colleagues25 found that nearly one-quarter of col-
lege students who had consumed alcohol in the previous
30 days had mixed it with an energy drink. The propensity to
use alcohol mixed with energy drinks appears highest in youth
and young adults, and in those who are white, unmarried, of
higher income and involved in sport.29,36 To date, we lack
understanding of the prevalence of consumption of these
drinks, related individual and social correlates of use, and the
associated health and social burden, particularly among those
most vulnerable — youth and adolescents. We address these
gaps by reporting on the prevalence and correlates of con-
sumption of alcohol mixed with energy drinks in a nationally
representative sample of Canadian high school students.

Methods

Data
We used nationally representative data from 36 155 Canadian
students in grades 7 to 12 from the 2010/2011 Youth Smoking
Survey. A detailed description about the design and procedure
of the survey has been documented elsewhere.37 Briefly, the
Youth Smoking Survey is a cross-sectional, biennial classroom-
based survey that primarily contains information on tobacco-
related behaviours among students in the 10 Canadian
provinces. The survey excludes students living in institutions,
First Nations reserves, the Yukon Territory, Nunavut and the
Northwest Territories, and those attending special schools (e.g.,
for students with visual or hearing impairment) or schools on
military bases. The province of New Brunswick did not partici-
pate in the 2010/2011 Youth Smoking Survey. Although the
Youth Smoking Survey included students in grades 6 to 12, in
our study we used data for students in grades 7 to 12 because
information on our outcome variable, use of alcohol mixed with
energy drinks, was not collected for grade 6 students. The total
response rate for the 2010/2011 Youth Smoking Survey at the
school board level was 82%; the response rate was 56% for
schools and 73% for students. All protocol and materials of the
Youth Smoking Survey received ethics approval from the Uni-
versity of Waterloo (the principal coordinator of the survey),
Health Canada and institutions of consortium members where
required. The Dalhousie University Research Ethics Board
gave ethics approval for this research project.

Measures

Dependent variable
To determine use of alcohol mixed with energy drinks,
respondents were asked whether they had consumed mixed or

premixed (sold in a bottle or can) alcohol with an energy drink
during the past 12 months. We created a dichotomous indica-
tor for consumption of these drinks (1 if the response was
“yes,” 0 if “no”).

Independent variables
Consistent with previous related studies29,36 a number of fac-
tors were included in the analysis. These covariates included
the following: sex (1 = male); school grade level (7, 8, 9, 10, 11
and 12); risk-taking behaviours, including being a current
smoker (yes v. no), past-year heavy drinking (drank ≥ 5 on 1
occasion at least 12 times in the last year, compared with
drank ≥ 5 on 1 occasion fewer than 12 times in the last year
and no drinking in the last year), past-year marijuana use
(marijuana use in the last year v. no marijuana use in the last
year); and academic average (grade average ≥ 70% v. < 70%).
School connectedness was measured according to how
strongly students agreed or disagreed with 6 statements (score
range 6–24, with higher score indicating greater school con-
nectedness, Cronbach α = 0.82), such as “I feel close to people
in my school” and “I feel I am part of my school”; absence
from school in the past 4 weeks (≥ 3 d, 1–2 d or no absence);
participation in 1 or more school team sports; weekly spend-
ing money (≥ $40, unknown or < $40); ethnic origin (Asian,
Aboriginal, black, other [Hispanic or mixed-race] or white);
and province of residence (Newfoundland and Labrador,
Prince Edward Island, Quebec, Ontario, Manitoba,
Saskatchewan, Alberta, British Columbia or Nova Scotia).

Statistical analysis
We used multivariate logistic regression analysis to examine
the cross-sectional associations between the prevalence of
consumption of alcohol mixed with energy drinks in the last
year and risk-taking behaviours, individual school-related
factors, weekly spending money, ethnic origin and province
of residence. We examined 3 models: model 1 included all
covariates with the exception of heavy drinking and province
of residence, model 2 added heavy drinking to the analysis
and model 3 added province of residence. Survey weights
were used in all analyses to produce population estimates
and adjust for the unequal probability of selection and stu-
dent nonresponse.

Results

Table 1 presents weighted demographic characteristics of the
36 155 students included in this study. About half of the stu-
dents were female, and proportions of grade levels were
approximately equal. About 10% of the male students and 7%
of the female students identified themselves as smokers,
whereas about 21% of the male students and 17% of the
female students reported heavy drinking in the last year.
Almost one-fifth of the students reported using marijuana in
the last year (about 22% of the male students and 18% of the
female students). More than two-thirds of the students
reported they were white.

The prevalence of consumption of alcohol mixed with
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Table 1: Weighted characteristics of students in grades 7 to 12 who participated in the 2010/2011 Youth Smoking Survey 

Characteristic 

% of students* 

Total, n = 36 155 Male, n = 17 439 Female, n = 18 716 

Grade level    

7 15.3 15.2 15.5 

8 16.0 16.0 16.0 

9 16.9 17.0 16.9 

10 17.5 17.8 17.2 

11 17.6 17.5 17.7 

12 16.6 16.5 16.7 

Ethnic origin    

White 68.9 69.2 68.6 

Asian 12.3 11.9 12.6 

Aboriginal 3.3 3.5 3.2 

Black 3.1 3.3 2.9 

Other 12.4 12.1 12.7 

Risk-taking behaviours    

Smoker 8.1 9.5 6.8 

Nonsmoker 91.9 90.5 93.2 

Heavy drinking 18.7 20.5 16.9 

Less heavy drinking 29.8 28.8 30.7 

No drinking 51.5 50.6 52.4 

Marijuana use 20.4 22.3 18.4 

No marijuana use 79.6 77.7 81.6 

Individual school measures    

Grade average ≥ 70% 75.4 70.9 80.0 

Grade average < 70% 24.6 29.1 20.0 

School connectedness, mean score out of 24 19.1 19.1 19.1 

Absence from school ≥ 3 days 10.2 10.4 10.1 

Absence from school 1–2 days 14.9 14.2 15.6 

No absence from school 74.7 75.3 74.1 

School team sports 48.5 52.9 43.9 

No school team sports 51.5 47.1 56.1 

Weekly spending money    

≥ $40 19.6 19.9 19.3 

< $40 68.0 69.2 66.7 

Unknown 12.4 10.9 13.9 

Province of residence    

Newfoundland and Labrador 1.5 1.3 1.6 

Prince Edward Island 0.5 0.5 0.5 

Nova Scotia 2.7 2.7 2.8 

Quebec 19.9 20.1 19.7 

Ontario 43.2 43.4 43.0 

Manitoba 3.9 3.9 4.0 

Saskatchewan 3.2 3.1 3.2 

Alberta 12.1 11.9 12.4 

British Columbia 13.0 13.1 12.8 

*Unless stated otherwise. 
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energy drinks in the last year by selected characteristics (sex,
grade level, ethnic origin and province of residence) is shown
in Figures 1 and 2. About 20% of participants reported using
alcohol mixed with energy drinks in the last year. The preva-
lence of use was highest among Aboriginal (33.8%) and black
(25%) students, and among those residing in British Colum-

bia (25.8%) and Nova Scotia (25.6%). Use of alcohol mixed
with energy drinks was higher among those in higher grades
and among those who were older.

Multivariate logistic regression results are presented in
Table 2. Model 1 included all covariates with the exception of
heavy drinking and province of residence; model 2 included
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Figure 2: Prevalence of consumption of alcohol mixed with energy drinks by province of residence.
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Figure 1: Prevalence of consumption of alcohol mixed with energy drinks by sex, grade level and ethnic origin.
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heavy drinking in the analysis and model 3 included province
of residence. Findings were generally consistent across mod-
els. Results of model 3 showed that students who were in
grade 7 (odds ratio [OR] 1.63, 95% confidence interval [CI]
1.22–2.20) and grade 8 (OR 1.52, 95% CI 1.15–2.01), cur-
rently smoked (OR 1.52, 95% CI 1.19–1.95), were involved in
heavy drinking in the past year (OR 3.41, 95% CI 2.84–4.09),
used marijuana in the past year (OR 2.29, 95% CI 1.90–2.76),
were absent from school (≥ 3 d: OR 2.06, 95% CI 1.60–2.65;
1–2 d: OR 1.26, 95% CI 1.04–1.52), participated in school
team sports (OR 1.16, 95% CI 1.01–1.34) and had $40 or
more weekly spending money (OR 1.51, 95% CI 1.27–1.80)
were more likely to consume alcohol mixed with energy
drinks in the previous year. Similarly, students who felt more
connected to school (OR 0.96, 95% CI 0.93–0.98) and who
had an academic average of 70% or higher (OR 0.80, 95% CI
0.68–0.94) were less likely to consume these drinks. The
results confirmed provincial differences in the prevalence of
consumption. Students residing in Newfoundland and
Labrador (OR 0.82, 95% CI 0.71–0.95), Prince Edward
Island (OR 0.66, 95% CI 0.56–0.78), Quebec (OR 0.70, 95%

CI 0.57–0.86), Manitoba (OR 0.65, 95% CI 0.56–0.76) and
Saskatchewan (OR 0.64, 95% CI 0.52–0.78) were less likely to
consume these drinks than those residing in Nova Scotia.

Sex was not associated with use of alcohol mixed with
energy drinks, and a sex-stratified analysis (not presented)
revealed similar associations between risk-taking behaviours
and consumption of these drinks among male and female stu-
dents across all 3 models.

One observed difference in models is related to use of alco-
hol mixed with energy drinks among students in grades 7 and
8. In model 1, students in these grades had lower odds of con-
suming these drinks; however, the association reversed with
adjustment for heavy drinking, such that students in grades 7
and 8 had higher odds of consumption.

Interpretation

We carried out an analysis of a nationally representative sam-
ple of Canadian high school students to determine the preva-
lence and social determinants of use of alcohol mixed with
energy drinks. Among 36 155 youth in grades 7 to 12 in

Table 2 (part 1 of 2): Logistic regression models* of consumption of alcohol mixed with energy drinks 
among students in grades 7 to 12, by sex, grade level, ethnic origin, risk-taking behaviours, school 
measures, weekly spending money and province of residence 

Variable 

Adjusted OR (95% CI) 

Model 1 Model 2 Model 3 

Sex    

Male 1.07 (0.93–1.23) 1.08 (0.94–1.24) 1.09 (0.94–1.25) 

Female 1 1 1 

Grade level    

7 0.65 (0.50–0.86) 1.49 (1.10–2.01) 1.63 (1.22–2.20) 

8 0.79 (0.62–1.02) 1.40 (1.06–1.84) 1.52 (1.15–2.01) 

9 0.85 (0.67–1.08) 1.14 (0.89–1.47) 1.24 (0.96–1.60) 

10 0.73 (0.58–0.92) 0.84 (0.66–1.07) 0.89 (0.70–1.14) 

11 0.87 (0.69–1.09) 0.86 (0.68–1.08) 0.90 (0.72–1.14) 

12 1 1 1 

Ethnic origin    

Asian 0.60 (0.42–0.86) 0.89 (0.62–1.27) 0.88 (0.62–1.26) 

Aboriginal 1.25 (1.00–1.66) 1.25 (0.98–1.61) 1.23 (0.95–1.57) 

Black 1.05 (0.68–1.65) 1.48 (0.93–2.37) 1.48 (0.93–2.35) 

Other 1.01 (0.82–1.25) 1.32 (1.05–1.66) 1.30 (1.03–1.64) 

White 1 1 1 

Risk-taking behaviours    

Current smoker 2.01 (1.54–2.64) 1.51 (1.18–1.94) 1.52 (1.19–1.95) 

Nonsmoker 1 1 1 

Heavy drinking  3.40 (2.83–4.08) 3.41 (2.84–4.09) 

No drinking  0.26 (0.21–0.32) 0.25 (0.21–0.30) 

Light drinking 1 1 1 

Marijuana use 4.49 (3.80–5.31) 2.30 (1.91–2.77) 2.29 (1.90–2.76) 

No marijuana use 1 1 1 
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Canada, about 1 in 5 had consumed these drinks in the previ-
ous year (21.5% of male students and 18.5% of female stu-
dents). These findings are in keeping with previous evidence
drawn from studies of college students in Canada, the US and
other jurisdictions, which reported that mixing alcohol with
energy drinks was common.25,34 We found considerable provin-
cial variation in the prevalence of consumption. Respondents
in Nova Scotia and British Columbia reported the highest
rates of consumption, with lower rates observed in Prince
Edward Island, Manitoba and Ontario. It is not apparent, how-
ever, whether these provincial differences reflect variations in
availability of energy drinks, product price or provincial taxes.

With adjustment for other risk factors, the consumption of
these drinks also varied considerably among certain subgroups
of students. The use of alcohol mixed with energy drinks was
increased among students who were younger, had used psy-
choactive substances, were frequently absent from school,
were involved in sports and had more spending money. Pro-

tective factors included performing well in school and report-
ing stronger feelings of school connectedness. It is not sur-
prising that other risk-taking behaviours, including smoking,
drinking (including heavy drinking) and marijuana use, were
strongly associated with use of alcohol mixed with energy
drinks. Risk-taking behaviours are known to cluster in Cana-
dian youth,38 and policies and programs that address only one
concern (such as alcohol mixed with energy drinks) may not
be successful if underlying issues are not addressed.

As seen here, school-related issues, including school con-
nectedness, academic performance and school absences, were
strongly related to use of alcohol mixed with energy drinks.
Among these, school connectedness, which is also related to
smoking, marijuana use and heavy drinking,39,40 is perhaps
most amenable to change. A study of elementary schools in
Seattle, Washington, showed that teacher training in class-
room management to enhance school bonding, parent train-
ing to promote family and school bonding, and student train-

Table 2 (part 2 of 2): Logistic regression models* of consumption of alcohol mixed with energy drinks 
among students in grades 7 to 12, by sex, grade level, ethnic origin, risk-taking behaviours, school 
measures, weekly spending money and province of residence 

Variable 

Adjusted OR (95% CI) 

Model 1 Model 2 Model 3 

Individual school measures    

Grade average ≥ 70% 0.76 (0.65–0.89) 0.79 (0.67–0.93) 0.80 (0.68–0.94) 

Grade average < 70% 1 1 1 

School connectedness 0.94 (0.92–0.96) 0.95 (0.93–0.97) 0.96 (0.93–0.98) 

Absence from school ≥ 3 days 2.70 (2.16–3.37) 2.00 (1.56–2.57) 2.06 (1.60–2.65) 

Absence from school 1–2 days 1.66 (1.36–2.02) 1.24 (1.03–1.50) 1.26 (1.04–1.52) 

No absence from school 1 1 1 

School team sports 1.29 (1.12–1.48) 1.17 (1.01–1.35) 1.16 (1.01–1.34) 

No school team sports 1 1 1 

Weekly spending money    

≥ $40 1.51 (1.26–1.79) 1.51 (1.26–1.79) 1.51 (1.27–1.80) 

Unknown 1.14 (0.88–1.47) 1.07 (0.85–1.35) 1.06 (0.84–1.34) 

< 40 1 1 1 

Province of residence    

Newfoundland and Labrador   0.82 (0.71–0.95) 

Prince Edward Island   0.66 (0.56–0.78) 

Quebec   0.70 (0.57–0.86) 

Ontario   0.87 (0.75–1.00) 

Manitoba   0.65 (0.57–0.76) 

Saskatchewan   0.64 (0.52–0.78) 

Alberta   0.98 (0.78–1.22) 

British Columbia   0.96 (0.80–1.15) 

Nova Scotia   1 

Observations 36 709 36 155 36 155 

Note: CI = confidence interval, OR = odds ratio.  
*Model 1 included all covariates with the exception of heavy drinking and province of residence. Model 2 added heavy drinking to the 
analysis, and model 3 added province of residence. 
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ing in social competency positively affected students’ attitudes
toward school, increased levels of school attachment, and
reduced substance use and related risk-taking behaviours.41

Such an approach can be implemented by schools, which can
develop and tailor the conditions that would most enhance
the school environment.

Participation in sports is often believed, perhaps incor-
rectly, to be preventive of risk-taking among young people;42,43

however, we found that participation in school sports
increased the risk of the consumption of alcohol mixed with
energy drinks. This association has also been observed in a
study of students from 10 universities in North Carolina. Of
note, this study found an association between use of alcohol
mixed with energy drinks and participation in intramural
sports, but not participation in varsity sports.25 It has been sug-
gested that there may be 2 kinds of athletes, the “jock” who
participates in a limited number of sports that emphasize con-
tact, high performance and traditional notions of masculinity,
and the more prosocial student athlete with serious academic
intentions.15 We were not able to make such a distinction;
however, school athletic directors and coaches should be
aware of the potential for use of alcohol mixed with energy
drinks among students who participate in school sports.

Finally, the prevalence of consumption of alcohol mixed with
energy drinks increased with increasing age; yet, with adjust-
ment for other risk factors, consumption was highest among stu-
dents in younger grades. This finding reflects differences in
observed rates of drinking among students of different ages. A
lower percentage of younger students (grade 7) drink alcohol
(10%) compared with students in grades 11 (65%) and 12
(69%), yet a higher proportion of these young drinkers mix
alcohol with energy drinks. More concerning, however, is that
although there exists no minimum age for the purchase and
consumption of energy drinks in Canada, for most students par-
ticipating in the survey, the use of alcohol is illegal (legal drink-
ing age is 18 years in Alberta, Manitoba and Quebec, and 19
years in all other provinces). Although we may set our sights on
addressing the practice of mixing alcohol with energy drinks, the
fundamental concern remains underage drinking. Trend data
from Ontario44 indicate that the prevalence of past-year alcohol
consumption among students decreased from 70% in the late
1970s to 50% in the early 1990s, where it has remained for the
last 20 years. This stability exists despite the presence of consid-
erable programs, interventions and other resources in the school
and the community directed at reducing underage drinking.

Limitations
Our study is limited in several ways. First, it is cross-sectional,
so that only claims of association, but not causation, can be
made about the observed relations between use of alcohol
mixed with energy drinks and other risk-taking behaviour.
Second, the data are self-reported and thus subject to response
bias, particularly when dealing with questions of a sensitive
nature such as those on substance use. Third, the survey does
not include key social determinants, including appropriate
measures of socioeconomic status (i.e., family income or rela-
tive wealth) and family structure, as well as key confounders,

such as depression, impulsivity and poor mental health.45,46

The survey also did not include measures of use of energy
drinks alone and frequency of consumption of alcohol mixed
with energy drinks. Therefore, we were unable to provide a
rate of overall consumption of energy drinks or examine the
intensity at which alcohol mixed with energy drinks was con-
sumed. Finally, the province of New Brunswick was not
involved in the current survey, which has a marginal impact
on the overall generalizability of results. Of note, previous
cycles of the Youth Smoking Survey with complete data did
not have information on alcohol mixed with energy drinks.

Policy implications and future research
This study reports on the prevalence of consumption of alco-
hol mixed with energy drinks in a large, nationally representa-
tive sample of school-aged youth. Our finding that 20% of
Canadian high school students had consumed these drinks in
the previous year raises a number of important questions
about how best to move forward. Given that individuals who
use alcohol mixed with energy drinks, relative to alcohol
alone, are less able to recognize the symptoms of intoxication,
and report greater risk-taking, higher susceptibility to injury
and increased alcohol consumption in the short term, along
with neurologic complications and higher alcohol depend -
ence,1,16,22–31 opportunities to intervene by health policy-makers,
clinicians and programmers responsible for youth are neces-
sary. Health Canada, along with the US Food and Drug
Administration (FDA), warn against the mixing of energy
drinks with alcohol, and the FDA has moved to eliminate such
“premixed” beverages from the market. However, self-mixing
remains widespread.17,47,48 Given that youth continue to drink
alcohol illegally, alternative strategies may be more effective
than top-down, abstinence-based programs. At the policy
level, this may take the form of a flat tax on energy drinks,
or a variable tax reflective of caffeine content, similar to
what is done with alcohol in certain jurisdictions (e.g.,
Saskatchewan).49 Conversely, schools and community services
may adopt innovative harm-reduction approaches, assisted by
social media, which encourage youth not to mix alcohol with
energy drinks, without directly focusing on the use of either
substance, per se. Schools and clinicians need to be aware of
the extent of consumption of alcohol mixed with energy
drinks among Canadian youth, and play a major role in edu-
cating and directing young people away from this potentially
dangerous practice. Further research is needed on the con-
sumption pattern of alcohol mixed with energy drinks among
adolescents and its long-term impact on health, and to explore
the provincial variation of consumption in Canada.
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