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ABSTRACT

OBJECTIVE: To examine energy drink consumption and its association with demographic characteristics, drug use, and injury among adolescents.

METHODS: Data on 4,342 adolescents were derived from the 2011 Ontario Student Drug Use and Health Survey, a province-wide school-based survey
of students in grades 7 through 12. The survey was based on a two-stage cluster design and analyses include appropriate adjustments for the complex

sample design.

RESULTS: Overall, 49.6% of adolescents had consumed energy drinks in the previous year. A total of 13.8% of seventh grade students had consumed
energy drinks in the previous week compared to 19.1% of adolescents overall. Energy drink consumption in the previous year was highly associated
with having used tobacco and cannabis in the previous year, the non-medicinal use of prescription drugs in the previous year, and binge drinking in the
previous month. Consumption was also highly associated with sensation-seeking and self-reports of medical treatment for an injury (reported by 16%
and 42% of adolescents, respectively). The odds of consuming energy drinks did not vary significantly for males and females, and sex was not a

significant moderator of the associations examined.

CONCLUSION: These findings support the need for greater awareness of the extent of energy drink consumption among individual adolescents and the
potential that additional health and behavioural risks may be associated with consumption.
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La traduction du résumé se trouve a la fin de I'article.

irst introduced in the US and Canada in the 1990s, the popu-

larity of energy drinks has increased rapidly, with consump-

tion in the US estimated at 6 billion energy drinks in 2010
compared to 2.3 billion in 2005." In addition, sales of energy drinks
reached approximately $9 billion in the US in 2011, a 16% increase
over the previous year.? Caffeine is the primary active ingredient
in energy drinks, but the level of caffeine content varies widely
across the many brands sold."?® The caffeine content per 250 mL of
an energy drink is usually 80-140 mg or the equivalent of two cans
of cola or a 6-0z to 8-oz cup of coffee.>* There are, however, ener-
gy drinks with caffeine content of up to 500 mg per can.’*
Additional ingredients include amino acid, vitamins, herbs, and
other supplements purported to boost energy, alertness, and men-
tal performance.® The short- and long-term health effects of many
of these ingredients, and energy drink consumption in general, are
for the most part unknown.!””?

Energy drinks are often aggressively marketed to adolescents
through carefully crafted campaigns, including sponsorship of
events that appeal to this age group (e.g., snowboarding), and prod-
uct placement in video games and social media.*!*!! Easy access
from a convenience store, appealing names (e.g., Red Bull®,
Rockstar®, Full Throttle®), product claims of greater stamina, alert-
ness and energy,'? and perceptions of energy drinks as a “legal
drug”,’® make these drinks particularly appealing to adolescents.
Reports indicate that the main consumers of energy drinks are ado-
lescents and young adults,*” with between 30% and 50% of ado-
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lescents and young adults consuming energy drinks.”!! Yet, there is
relatively little empirical data on the health and behavioural effects
of energy drinks. There is research indicating that energy drink con-
sumption helps to improve attention, maintain or improve per-
formance on some difficult activities, and decrease reaction
times.'*1> There is also evidence of adverse consequences such as
seizures, difficulty sleeping, cardiac arrhythmia, and even death."¢”
In the US, there was a twofold increase in the number of visits to
emergency departments between 2007 (10,068 visits) and 2011
(20,783 visits) that involved energy drinks, with 12-17 year olds
accounting for 11.4% and 7.2% of those visits in 2007 and 2011,
respectively.!¢

In addition to questions about the health effects of energy drinks,
there are questions about the demographic, social, and behaviour-
al correlates of energy drink consumption among adolescents. The
sparse research that has been conducted suggests that the con-
sumption of energy drinks is correlated with heavy alcohol use, licit
and illicit drug use, impulsivity, and risk-taking behaviours, includ-
ing fighting and risky sexual behaviours.”1%7-1 Much of this
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research, however, has focused on consumption among college or uni-
versity students and involves samples that are non-generalizable.”1%17
Despite attention from media and regulatory agencies that high-
light concerns about energy drinks, there is a gap in the research lit-
erature with regard to consumption among adolescents. This study
will address this gap by investigating demographic factors, aca-
demic performance, substance use, sensation-seeking, and injury
as correlates of energy drink consumption. The study will also
examine whether these associations vary for males and females.

METHODS

Data

Data were derived from the 2011 Ontario Student Drug Use and
Health Survey (OSDUHS), a representative province-wide survey of
9,288 students in grades 7 through 12.2° The OSDUHS is a bienni-
al cross-sectional survey, ongoing since 1977, that monitors stu-
dents’ substance use, gambling, mental and physical health, and
delinquent behaviour. The survey is based on a stratified two-stage
cluster design (school, class) and sampled students from 40 school
boards, 181 schools, and 581 classrooms. The student participation
rate was 62%. Absenteeism accounted for 12% of the non-participation
rate and parental refusal or unreturned consent forms accounted for
26%.2° The rate of student participation was above average for a
student survey that required active consent from a parent or
guardian.?"?? The survey consisted of two versions of the question-
naire, with about one half of the content common to both. Within
each classroom, one half of the students were randomly assigned
questionnaire Form A and the other half were assigned question-
naire Form B. The blank questionnaires were presorted into A, B,
A, B, etc. prior to being distributed to students within each classroom.
Energy drink consumption was included in only one version of the
questionnaire and thus analyses to be presented are based only on
this random half sample of 4,472 students. Analyses were also
restricted to individuals ages 12 to 19. Greater detail about the
study design and methods are described elsewhere.?® The 2011
OSDUHS received research ethics approval from the Centre for
Addiction and Mental Health and from York University.

Measures

Dependent Variable

Energy drink consumption was determined from a question that
asked students how often they drank “a can of a high-energy caf-
feine drink, such as Redbull, Rockstar, Full Throttle, Monster, etc.?”
Response categories referred to consumption in the last 7 days (dif-
ferentiating between 1 time, 2 to 4 times, 5 to 6 times, once each
day, or more than once each day); no consumption in the last 7
days, but some consumption in the last 12 months; and no con-
sumption in the last 7 days or in the last 12 months. A dichoto-
mous measure was also constructed to represent consumption (1)
and non-consumption (0) of energy drinks in the last 12 months.

Independent Variables

Several factors, in addition to sex and grade, were included as
covariates within the analyses. Cannabis use was a dichotomous
measure of use (coded 1) or non-use in the last 12 months. Tobacco
use was a dichotomous measure representing smoked (coded 1) or
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did not smoke cigarettes in the last 12 months. Binge drinking was
a dichotomous measure reflecting the consumption (coded 1) or
non-consumption of five or more drinks of alcohol on the same
occasion over the previous 4 weeks.”® Non-medicinal use of pre-
scription drugs was a dichotomous measure defined as use (coded
1) or non-use (0) of ADHD drugs, other stimulants, OxyContin,
other opioid pain relievers, or tranquillizers/sedatives in the last
12 months without a doctor’s prescription. These measures within
the survey were adapted from another large-scale adolescent
survey.

Academic performance was assessed through a question that
asked students to indicate their average marks in school. Response
categories ranged from 1 “90% - 100%” to 6 “below 50%”. A
dichotomous measure was constructed to represent average marks
of less than 80% (coded 1) and 80% or higher (0). Adolescent work
was derived from a question asking students to indicate the num-
ber of hours they spent per week working for pay outside the home
during the academic year. A dichotomous measure was construct-
ed to represent work (coded 1) versus did not work for pay (0).

A measure of injury and treatment was based on a question that
asked students to report the number of times in the last 12 months
they were “hurt or injured, and had to be treated by a doctor or
nurse?”? Responses ranged from 1 (was not treated) to 5 (4 or more
times). A dichotomous measure representing treated (coded 1) ver-
sus not treated (coded 0) for an injury was used for analysis.

Sensation-seeking was measured using the 4-item Brief Sensation
Seeking Scale.?® Students were asked the extent to which they agree
or disagree with the following statements: “I like new and exciting
experiences, even if I have to break the rules”, “I prefer friends who
are exciting and unpredictable”, “I like to explore strange places”,
and “I like to do frightening things”. Response categories ranged
from 1 (strongly agree) to 4 (strongly disagree), but were recoded
such that higher total scores reflected higher sensation-seeking. A
test of reliability indicated a Cronbach’s alpha of .79. High
sensation-seeking was a dichotomous measure defined as summed
scores of 14 or higher across the four items (coded 1), which reflects
the mean of the summed scores + 1 standard deviation.

Ethnicity was derived from a question that asked students to
select one or more response categories that best described their eth-
nic background. The 12 response categories were similar to those
used in the 2006 Canadian Census.?” For purposes of analysis, indi-
viduals who selected only one ethnic background were grouped
into five categories: White, Black, East or Southeast Asian, South
Asian, and Other. Individuals who selected multiple ethnic back-
grounds (7.5% of the sample) were coded as Other.

Data analysis

Taylor series methods within Stata 12 were utilized for analyses to
account for the complex survey sample design and obtain unbiased
variances and point estimates.?® Analyses included population weights
to adjust for the unequal probability of selection.?® Logistic regression
was used to examine the associations between various independent
variables and energy drink consumption. Separate two-way inter-
actions were used to test interactions involving the independent vari-
ables and sex. Missing data were handled through listwise deletion.
Missing values did not exceed 4.8% for any of the variables examined
and the probability of energy drink consumption did not significantly
differ between missing and non-missing cases.
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Table 1. Energy Drink Consumption by Demographic and Behavioural Characteristics
Not in Last Last 12 Months, Last 7 Days Overall Percent
12 Months but Not Last 7 Days of Sample
n=2396 n=1210 n=736 n=4342

Sex F(1.38, 228.98) = 3.6*,}

Male 47.8% 29.6% 22.6% 53.2%

Female 53.5 31.4 15.1 46.8
Grade F(4.46, 740.79) = 3.1* 1

7 65.7 20.5 13.8 13.3

8 58.2 23.4 18.4 13.9

9 51.4 28.1 20.5 16.7

10 51.0 29.1 19.9 16.8

11 43.4 35.1 21.5 16.3

12 41.7 39.3 19.1 23.0
Ethnicity F(5.38, 892.26) = 4.2*** §

White 46.6 31.7 21.7 64.3

Black 55.6 27.3 17.2 5.8

East/SE Asian 64.1 25.4 10.5 10.5

South Asian 68.9 20.4 10.6 6.6

Other 49.1 31.4 19.5 12.9
Average school marks F(1.80, 299.16) = 17.8*** }

>80% 58.3 28.1 13.5 51.7

<80% 41.8 33.0 25.2 48.3
Paid work during school F(1.80, 298.63) = 16.9*** }

No 55.5 28.2 16.3 65.0

Yes 40.6 35.1 24.2 35.0
Tobacco use last 12 months F(1.87, 310.72) = 53.9***

No 53.9 29.5 16.5 90.6

Yes 17.9 38.5 43.6 9.4
Cannabis use last 12 months F(1.55, 257.42) = 84.6***,}

No 58.9 27.0 14.1 76.6

Yes 23.7 41.4 35.0 23.4
Non-medicinal use of prescription F(1.64, 271.57) = 24.9***
drugs last 12 months

No 54.2 28.5 17.3 83.5

Yes 31.9 40.0 28.1 16.5
Binge drinking last 4 weeks F(1.82, 302.84) = 56.7***

No 58.8 27.5 13.8 76.8

Yes 23.1 40.2 36.6 23.2
High sensation-seeking F(1.34, 221.62) = 24.0***

No 54.3 30.2 15.5 84.0

Yes 28.3 32.8 38.8 16.0
Injured and treated last 12 months F(1.96, 325.30) = 46.4***

No 57.9 29.2 129 58.0

Yes 39.8 32.2 27.9 42.0
Age F(2,165) = 16.4*** %

Mean M=14.8 M=15.5 M=15.3 M=15.1

(95% ClI) (14.7-15.0) (15.3-15.7) (15.0-15.6) (15.0-15.2)
Total % 50.4 30.5 19.1

(95% ClI) (47.1-53.7) (28.2-32.8) (17.0-21.4)

*** p<0.001, ** p<0.01, * p<0.05.

T Pearson Chi-Square adjusted for the survey design and transformed into an F-statistic.

f Adjusted Wald test.

RESULTS

Demographic and behavioural characteristics of the sample are out-
lined in Table 1 along with the prevalence of energy drink con-
sumption. Almost one half the sample was female, over 60%
identified themselves as White, and the average age of the sample
was 15 years. One half of adolescents reported that they consumed
at least one energy drink in the past 12 months — 30.5% reported
consumption in the past 12 months but not in the last 7 days, and
an additional 19.1% indicated consumption in the last 7 days.
Those who drank one can or more each day of the last 7 days rep-
resented 1.5% of the sample.

The results of bivariate analyses presented in Table 1 indicate sig-
nificant variations in energy drink consumption by each of the
demographic and behavioural characteristics examined. A slightly
greater percentage of males (22.6%) than females (15.2%) con-
sumed energy drinks in the last 7 days. Consumption also varied
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significantly by school grade, with a greater proportion of adoles-
cents in more senior grades using energy drinks than those in more
junior grades. In addition, there were variations in consumption
by ethnic background, with lower percentages of adolescents who
reported East, Southeast or South Asian backgrounds consuming
energy drinks. Energy drink consumption, both 12-month and
7-day, was more prevalent among adolescents who were employed
during the school year, who reported binge drinking, and who used
tobacco, cannabis, and non-medicinal prescription drugs than
among adolescents who did not engage in such behaviours. There
were also variations in consumption by sensation-seeking and
injuries - e.g., 38.8% of those who reported high sensation-
seeking and 27.9% of those who reported being injured and treated
in the previous year had consumed energy drinks in the previous
week compared to 15.5% and 12.9% of those who did not report
high sensation-seeking and injury, respectively.
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Table 2. Logistic Regression of Energy Drink Consumption (ED) in Previous Year by Demographic and Behavioural Factors
(n=3939)
m (2) (3)
ED Regressed on ED Regressed on Demographics, ED Regressed on
Demographics and Drug Use Sensation-seeking and Injury Demographics, Drug Use,
Sensation-seeking and Injury
0dds Ratio (95% ClI) 0Odds Ratio (95% ClI) 0dds Ratio (95% ClI)
Age 1.00 (0.93-1.06) 1.12 (1.04-1.21) 1.01 (0.95-1.08)
Sex
Male 1.00 1.00 1.00
Female 0.77 (0.58-1.02) 0.84 (0.64-1.12) 0.79 (0.60-1.04)
Ethnicity
White 1.00 1.00 1.00
Black 0.81 (0.42-1.59) 0.75 (0.44-1.26) 0.82 (0.43-1.58)
East/SE Asian 0.63 (0.44-0.92) 0.57 (0.39-0.83) 0.68 (0.46-1.00)
South Asian 0.46 (0.31-0.70) 0.46 (0.30-0.70) 0.48 (0.32-0.72)
Other 0.85(0.55-1.31) 0.90 (0.57-1.41) 0.87 (0.57-1.34)
Average school marks (<A)
>80% 1.00 1.00 1.00
<80% 1.50 (1.19-1.89) 1.85(1.47-2.32) 1.54 (1.23-1.92)
Paid work during school year
No 1.00 1.00 1.00
Yes 1.46 (1.10-1.93) 1.46 (1.15-1.84) 1.38 (1.05-1.81)
Tobacco use last 12 months
No 1.00 1.00
Yes 1.84 (1.20-2.80) 1.74 (1.14-2.67)
Cannabis use last 12 months
No 1.00 1.00
Yes 2.15(1.48-3.11) 1.92 (1.34-2.75)

Non-medicinal use of prescription
drugs last 12 months

No

Yes

Binge drinking last 4 weeks
No
Yes

1.00
1.73 (1.23-2.44)

1.00
2.35(1.72-3.22)

—_

.00
.54 (1.05-2.24)

—_

1.00
2.17 (1.58-2.98)

High sensation-seeking
No
Yes

Injured and treated last 12 months
No
Yes

Constant 0.61 (0.23-1.63)

1.00 1.00
2.71 (2.02-3.65) 1.89 (1.38-2.59)
1.00 1.00

1.82 (1.56-2.12) 1.56 (1.32-1.84)

0.09 (0.03-0.28) 0.37 (0.14-1.01)

Results from multivariate logistic regression analyses that exam-
ined energy drink consumption as a dichotomous measure of con-
sumed versus not consumed in the past year are outlined in Table 2.
Model 1 included all covariates with the exception of sensation-
seeking and injury variables; model 2 included sensation-seeking
and other covariates, but not tobacco, cannabis, prescription drug
use, and binge drinking; and model 3 included all covariates.
Findings were substantively similar across models, with the excep-
tion of findings for age that were not significant when drugs and
alcohol were considered within the model, but were significant
when they were not included; and East and Southeast Asian ethnic
background which was no longer significantly different from White
after adjusting for all covariates in model 3. Generally, model 3
results, with adjustments for all covariates, indicate that neither
age nor sex was significantly associated with energy drink con-
sumption. Analyses with grade level as a covariate, instead of age,
also indicated no significant association with energy drink con-
sumption (not presented). All other covariates, however, were sig-
nificantly associated with energy drink consumption. The odds of
energy drink consumption were significantly greater among ado-
lescents with less than an 80% average in school (OR=1.54, 95% CI
1.23-1.92), and among adolescents who worked for pay during the
school year (OR=1.38, CI 1.05-1.81), used tobacco (OR=1.74,

CI 1.14-2.67), used cannabis (OR=1.92, CI 1.34-2.75), used prescrip-
tion drugs for non-medicinal purposes (OR=1.54, CI 1.05-2.24),
reported binge drinking (OR=2.17, CI 1.58-2.98), reported high
sensation-seeking behaviour (OR=1.89, CI 1.38-2.59), and reported
being hurt or injured and treated medically in the past year
(OR=1.56, CI 1.32-1.84). There was also a significant association
between ethnic background overall and consumption (F(4,
163)=6.18, p<0.001), which is highlighted by findings that adoles-
cents of South Asian (OR=0.48, CI 0.32-0.72) background were at
significantly lower odds of consuming energy drinks than were ado-
lescents who reported being White.

Results from analyses testing differences in the correlates of ener-
gy drink consumption for males and females were not statistically
significant, and thus these results are not presented.

DISCUSSION

Our findings indicate that 1 in 2 adolescents consumed at least one
can of energy drink within the previous year. This exceeds general
reports that approximately one third of adolescents consume ener-
gy drinks,'! but is generally consistent with prevalence reported
among college students.!”” The increasing popularity of energy
drinks in the last few years? would suggest that past-year use found
in the current study more accurately reflects current use. Almost
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1 in 5 adolescents were found to have consumed energy drinks with-
in the previous week, a general indication of more frequent use.

Findings of this study indicate that, after adjusting for other
demographic and behavioural factors, the odds of consuming ener-
gy drinks did not vary by sex or age. Consumption did, however,
vary by ethnicity. The odds of consuming energy drinks were lower
among adolescents who reported South Asian ethnic background
compared to those who indicated that they were White. Previous
research on US college students also indicated higher consumption
among White students, but the comparison was with Black stu-
dents only."”

Adolescents who reported tobacco use, cannabis use or non-
medicinal use of prescription drugs in the previous year, or reported
binge drinking in the previous month, were at greater odds of hav-
ing consumed an energy drink. These findings are consistent with
findings from studies of college students that indicate that sub-
stance use behaviours tend to cluster within individuals.”.1017-1
Although it cannot be determined from these data whether binge
drinking and energy drink consumption occurred at the same time,
about one third of adolescents who reported binge drinking in the
previous month also reported energy drink consumption in the
previous week, compared to only 14% of those who did not report
binge drinking. This highlights concerns about the practice of mix-
ing energy drinks with alcohol. Energy drinks, because of their high
caffeine content, are increasingly being mixed with alcohol, often
in an attempt to reduce feelings of alcohol intoxication.''?* There
is also evidence of mixing energy drinks with cannabis and pre-
scription drugs — 13% of overall visits to US emergency departments
that related to energy drinks involved the mixing of energy drinks
with alcohol and 10% involved mixing with illicit drugs such as
cannabis.'®

Current findings that high sensation-seeking (reported by 16% of
respondents) and recent injuries (reported by 42%) are associated
with energy drink consumption are consistent with research on col-
lege students that found greater jock identity and risk-taking behav-
iours among individuals who consume energy drinks.!’ Given the
images of extreme sports often portrayed in the marketing of ener-
gy drinks to adolescents, these findings are of particular concern
and should be the focus of further research to determine the extent
to which injury and energy drink consumption coincide. This is of
particular concern for adolescents who may confuse energy drinks
with sports drink — the latter reduces dehydration, whereas the for-
mer may worsen it.”3°

Although the data for this study were derived from a province-
wide survey of adolescents in grades 7 through 12, there are sever-
al limitations that are worth noting. First, the study is based on
cross-sectional data and so temporal order cannot be determined.
Thus, it is not clear whether substance use and other risk behav-
iours precede energy drink consumption or vice versa. Second, the
sample only consists of students within the regular school system
and thus approximately 7% of adolescents are not represented. It
may be that this excluded group of adolescents, mostly from private
and alternate schools, differs with respect to energy drink con-
sumption.

Given targeted marketing of energy drinks to adolescents, the
ease of availability, increasing popularity, and the association of
energy drink consumption with risky behaviours, there is an impor-
tant need for information about these beverages.'® Safe levels of
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energy drink consumption have not been established for adoles-
cents,>’” although some countries have taken steps to limit the level
of caffeine in energy drinks.3! Whereas most adolescents who con-
sume energy drinks are unlikely to experience serious adverse
effects,!” the association between energy drink consumption and
injuries as well as drug use indicates a need for greater awareness,
particularly among parents and health care providers, of the extent
of energy drink consumption among individual adolescents. In
addition, there needs to be greater awareness among the general
public of the potential for associated health and behavioural risks
among adolescents who consume energy drinks.
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RESUME

OBJECTIF : Examiner la consommation de boissons énergisantes et son
association avec le profil démographique, la consommation de drogue et
les traumatismes chez les adolescents.

METHODE : Les données sur 4 342 adolescents provenaient du Sondage
sur la consommation de drogues et la santé des éléves de |’Ontario
(2011), une enquéte provinciale menée en milieu scolaire auprés des
éleves de la 7¢ a la 12¢ année. Le sondage était planifié selon un
échantillonnage en grappe en deux étapes, et les analyses ont été
adaptées a la complexité du plan d’échantillonnage.

RESULTATS : Globalement, 49,6 % des adolescents avaient consommé
des boissons énergisantes au cours de I'année précédente. En tout,

13,8 % des éléves de 7e année en avaient consommé au cours de la
semaine précédente, contre 19,1 % des adolescents dans I'ensemble.
La consommation de boissons énergisantes au cours de I'année
précédente était fortement associée a la consommation de tabac et de
cannabis au cours de I'année précédente, a I'utilisation de médicaments
sur ordonnance a des fins non médicinales au cours de I'année
précédente et aux excés occasionnels d’alcool au cours du mois
précédent. La consommation était aussi fortement associée a la recherche
de sensations fortes et aux déclarations autonomes de soins médicaux
pour traumatisme (déclarées par 16 % et 42 % des adolescents,
respectivement). La probabilité d’avoir consommé des boissons
énergisantes ne variait pas sensiblement entre les garcons et les filles, et
le sexe n’était pas une variable modératrice significative dans les
associations examinées.

CONCLUSION : Ces constatations confirment le besoin de mieux
connaitre I'ampleur de la consommation des boissons énergisantes par
les adolescents et la possibilité que cette consommation soit associée a
des risques supplémentaires pour la santé et le comportement.

MOTS CLES : boissons énergisantes; consommation de drogue;
traumatismes; recherche de sensations fortes
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