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ABSTRACT
Introduction: The energy drinks (EDs) are beverages that contain caffeine and are consumed by students, children, adolescents, and young adults to
enhance their athletic and cognitive performance. Significant adverse effects have been reported. They vary from mild symptoms to death. The present
study attempts to assess the risk of using EDs by exercisers and athletes.

Methods: The sample consisted of 234 exercisers or athletes (148 men and 84 women). The data collection tool was a structured questionnaire made
from scratch. Individuals were approached at mass sports venues, mostly gyms. Inclusion criteria were to exercise regularly at least once a week and
ability to communicate fluently (understanding the language is too important).

Results: The 35.5% of participants consumed EDs. They consumed 3.6 cans per month for 4.5 years. The dominant reasons for consumption were
taste and physical performance. Most participants (92%) believe that they have sufficient knowledge about EDs, but the actual knowledge score on
the subject is 10.12/18. As measures to tackle EDs problems, 96.6% recommend better public education, 94.8% recommended more information on
the product label. About 89.6% believe that law should set an upper limit of primer ingredient and 53% consider that restrictions should be put on
sale. Finally, 13.1% believe that the sale of EDs should be completely banned.
Discussion: One-third of the participants consume EDs. That is within the literature range. The users of ED believe that have sufficient knowledge
about ED but that seems not to be true. Therefore, the need for further information is clear. The measures that are suggested to tackle ED problems
are public education, more information on the label and legislative ceiling set of the principal ingredient.

Conclusion: The need to take measures regarding ED is evident. Due to the high prevalence of EDs among young people and athletes, this issue needs
to be tackled effectively to avoid negative consequences in the future.
Keywords: Feeding behavior, Diet assessment, Sports nutrition, Health knowledge, Attitudes, Central nervous system stimulant, Substance abuse risk,
Surveys and questionnaires, Cross-sectional.
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INTRODUCTION
The first energy drink (ED) appeared in Austria in 1987 and in the USA
in 1997 [1]. Sales have grown exponentially since then. There is a vast
variety of such products on the market. The market part of EDs in the
US was around $650 million (2005) and sales increased by 35% pro
year [2]. In 2010, the ED market was $6.7 million [3].

EDs are aiming primarily at young individuals by applying highly
aggressive marketing. It promotes their psychoactive, stimulating,
and enhancing performance abilities [1,4]. Athletes are looking for
a legitimate ergogenic tool to increase their performance. Ergogenic
aids are substances, techniques, or sports equipment that enhance
performance. Caffeine is an ergogenic aid [5] and the principal
ingredient of EDs. They are promoted as a factor that increases energy,
alertness, and athletic performance [1,6]; therefore, it seems like a good
choice for athletes.

Drinking EDs associated with high-risk behaviors such as marijuana
use, risky sex practices, involvement in conflicts, alcohol abuse, and use
of illegal substances [7,8]. The practice of mixing EDs with alcohol is
common [9], and this leads to high-risk behaviors [10]. Many studies have
highlighted the negative effects of alcohol over-consumption [8,11,12].
The term “ED” refers to any product that is a beverage or concentrated
liquid and contains a mixture of ingredients such as caffeine, taurine,
guarana, and vitamin B [12,13] and may have a positive effect on physical

and mental performance [14,15]. Besides the caffeine found in most
EDs, they often contain guarana, which has caffeine and theobromine,
ginseng that is considered safe, taurine an intracellular amino acid with
positive isotropic effects and antioxidant activity, sugars usually in high
concentrations [12], and carnitine with impact on physical and mental
hypertension [16]. They may also contain other substances, such as
glucuronolactone and vitamins [3].

A lot of placebo-controlled crossover studies have showed the
efficacy of EDs as contributing factors to mental function and physical
performance [17,18]. Several studies have found that EDs improve
endurance, although this effect can be attributed to caffeine or
carbohydrates [19]. They were also found to improve performance
on female soccer players [20] and jumping ability in badminton [21]
and in basketball [22], but in the latter, they did not improve shoot
performance. EDs can improve women’s volleyball performance with a
consequent improvement in accuracy during the competition [23]. They
also improve 5 km road performance [24] and cycling performance [25]
and strength and endurance in general [26].
There are cases where the results of using an ED were not better, such
as in isometric contraction [27] or sprinting of female athletes [28].
Modern meta-analysis has revealed that caffeine intake does not
improve performance in maximum running distance and muscle power,
but it seems to improve time trial performance. The result is doserelated [5,29]. It is also unclear whether EDs are the vehicle for caffeine
delivery when large doses are required [19].
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A systematic review has shown that the ingredients of EDs that have
an ergogenic action are caffeine and possibly glucose. For the latter,
the documentation is weak [3]. Caffeine (1,3,7- trimethylxanthine)
is one of the most established ergogenic aids that enhancing the
performance [30] in a wide range of sports [31] and is widely used by
athletes of all levels [32]. Caffeine seems to improve endurance [32,33],
anaerobic performance [34], and strength [35] in different exercises.
Examples of ergogenic action of caffeine are positive effect on young
soccer players [36], on strength athletes [37] etc., but the use of
caffeine in sports has also many disadvantages such as nervousness
and insomnia [38]. Therefore, sometimes it is not suitable for use as an
ergogenic factor.

The consumption levels reported in the literature are 15.7% [39] and
33% [40] in Turkey, 51% [9] in the USA, 24.8% [41] in Taiwan, and
38% [42] in the Caribbean. The differences observed are due to the
different definition of “ED consumer” and the particular cultural and
economic characteristics of each group. A study of students that take
part in sports found that 85.9% consumed EDs, dietary supplements
or prescription drugs to increase performance. EDs had the highest
prevalence of 80.1% [28].
It has been reported that many students consume EDs to improve their
athletic performance [43]. Another study found that the reasons for
consumption are taste, focus on study or work, alertness, social reasons,
increased athletic performance, etc. [44]. Studies revealed that athletes
have little knowledge about diet and disease [45,46]. It was also found
that athletes who consumed EDs had less knowledge than those who
did not [44].

The side effects and toxicity of EDs are due to caffeine and synergy with
other ingredients [1]. The most affected systems are cardiovascular
and nervous systems [47]. The effects varied from mild to death [48].
Cardiovascular system has been reported increased blood pressure [49-53]
and heart rate [50]. There are also more serious conditions such as
arrhythmias [54,55], and heart attacks [56,57].
From the nervous system, we encounter psychopathology
symptoms [58], aggression [59], anxiety [60], and sleep disorders [61].
More serious conditions, such as manic episode [62], psychosis [63],
epilepsy [64], and transient stroke [65] are also reported. There are also
effects on other systems, but of lower importance. It should be noted
that EDs are associated with problem behavior syndrome. Frequent
consumption of EDs is an indicator of people at risk of substance
abuse [8].
The purpose of the present article is to evaluate the exercisers and
athletes’ health risk due to consumption of EDs. The danger is related to
the level of consumption, the knowledge that ensures EDs’ proper use
and the level of regulation of the ED market. This study has the following
research questions: What is the level of ED consumption in the group of
exercisers and athletes? What is the level of knowledge of exercisers
and athletes about EDs? What public health measures, according to
exercisers and athletes should be taken to minimize problems due to
the use of EDs? What are the sources of information about EDs? What
are the characteristics of those who consume EDs with alcohol?
METHODS

This is a primary, quantitative study. In this study, “EDs” are considered
beverages or concentrated liquids, containing caffeine or other
stimulant and a mixture of other substances, and may have a physical or
mental effect. “Athlete” is someone who trains regularly, is a member of
a sports club, and takes part in competitions, and his primary activity is
sports [66]. A “exerciser” is someone who is trained to entertain himself
or improve his mental state. In this study, “ED consumer” is someone
who consumes one can of ED at least once a month.
The sample consisted of 234 individuals, of which 148 were men and
84 were women (Table 1). These were exercisers or athletes, namely,
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Table 1: Demographics and habits

Sex

(%)

Man
Woman
Education
Incomplete high school
High school graduate
Higher education graduate
Master’s degree holder
Training (times per week)
1
2
3
4
5 or more
Concurrent consumption with alcohol
Yes
No
Smoker
Yes
No
Supplements consumer
Yes
No
Illness
Yes
No

148 (63.8)
84 (36.2)
6 (2.6)
169 (74.1)
41 (18)
12 (5.3)
28 (12.6)
37 (16.6)
63 (28.3)
64 (28.7)
31 (13.9)

41/77 (53.2)
36/77 (46.8)
44 (18.8)
190 (81.2)
23 (9.8)
211 (90.2)
16 (6.9)
216 (93.1)

individuals who did some form of exercise at least once a week. The
data collection tool was a structured questionnaire. It comprised
demographic questions (gender, education, etc.), habits such as training
frequency, concurrent EDs and alcohol consumption, smoking, and
use of food supplements. There were also questions about sources of
information about EDs and, finally, their perception of the adequacy
of knowledge of EDs. However, the questionnaire is not limited to
the subjective view of participants, but through 18 question mini
questionnaire, it is attempted to clarify the subject’s actual knowledge
about EDs.

The questions of this mini questionnaire were chosen to reveal the basic
knowledge of EDs. The mini questionnaire includes questions about
the most important substance in EDs, the maximum recommended
dose of the principal ingredient, if EDs and soft drinks or sport drinks
are identical and whether they affect athletic or mental performance.
Furthermore, if they increase body weight or they interact with drugs
and if they can cause addiction or death, etc. Each of the 18 questions
contributed to one point to the creation of a knowledge index for Eds
(minimum 0, and maximum 18) and represents the subject’s knowledge
about EDs.
Individuals were approached at mass sports venues, mainly gyms,
and were asked to take part in the study. Inclusion criteria were to
exercise regularly at least once a week and ability to communicate
fluently (understanding the language is too important). A researcher
was present when the individuals were completing the questionnaire
for answering questions and assisting in questionnaire competition. To
improve the questionnaire, a pilot study was carried out, but it offered
little, as the questionnaire was already at a satisfactory level.
In the present work, the categorical variables are presented as relative
and sometimes absolute frequencies, while the continuous ones
are presented as average and in a parenthesis standard deviation.
Logarithmic regression was performed to determine the effect of
gender, age, training frequency, and knowledge score on the likelihood
of consuming ED. All statistical calculations were performed using
SPSS, 17.0 (SPSS Inc, Chicago, IL, USA).
The principles of the Helsinki Declaration were considered in
conducting the study. All participants were informed about the scope
8
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Table 2: Information – Knowledge
Obtain information from Advertisements

(%)

Yes
No
Obtain information from gyms
Yes
No
Obtain information from friends
Yes
No
Obtain information from sport and health professionals
Yes
No
Subjective knowledge for ED
Yes
No
Knowledge score
M
SD

162 (69.2)
72 (30.8)

ED: Energy drink

22 (9.4)
212 (90.6)
69 (29.5)
165 (70.5)
19 (8.1)
215 (91.9)
207 (91.2)
20 (8.8)
10.12
1.93

Table 3: Aspects

Better public education

(%)

Yes
No
More information on the label
Yes
No
Restrictions on advertising
Yes
No
Legislative ceiling set of energy drink’s principal ingredient
Yes
No
Restrictions on sale
Yes
No
Total ban of ED
Yes
No

225 (96.6)
8 (3.4)

ED: Energy drink

221 (94.8)
12 (5.2)
142 (61.5)
89 (38.5)
206 (89.6)
24 (10.4)
122 (53)
108 (47)

30 (13.1)
199 (86.9)

of the study, its purpose and objectives and agreed to take part without
hesitation. Participation was anonymous, and the data collected were
used solely for the purpose of the survey and were not transferred to
third parties. The researchers involved did not have any financial gain
to carry out the study.
RESULTS

The men who took part in the study (148, 63.8%) were more than
women (84, 36.2%) and the majority were high school graduates
(169, 71.1%). High school graduates are followed by higher education
graduates (41, 18%) and holders of postgraduate degree or doctorate
(12, 5.3%). In the last place is the group of the idividuals that have not
finished high school (2.6%).
Participants that trained 3 times a week were 63 (28.3%), 4 times were
64 (28.7%), and 5 or more times were 31 (13.9%). Forty-one out of
77 (53.2%) users of EDs consume EDs simultaneously with alcohol.
Forty-four (18.8%) were smokers, while 23 (9.8%) received dietary
supplements. Sixteen (6.9%) report the presence of a disease.

The 35.5% (77) of participants consumed EDs, while the remaining
64.5% did not. Users consumed 3.6 (3.50) cans per month for 4.5 (2.97)
years. The reason for consumption was taste (57.1%), physical
performance (31.2%), socialization (19.5%), and alertness (14.3%).
Supply is made by gym (11.7%), kiosk (63.6%), and supermarket
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(45.5%). The participants say that the coach is aware of ED consumption
(24.7%), he does not know (26%), or there is no coach (49.3%).

The source of information about EDs is advertising (69.2%), gyms
(9.4%), friends (29.5%), and sport or health professionals (8.1%).
About 91.2% of participants believe that they have sufficient
knowledge about EDs. However, the knowledge score on the subject
is 10.12 (1.93) (maximum is 18) (Table 2). As measures to tackle EDs
problems (Table 3), 96.6% recommend better public education, 94.8%
recommended more information on the product label, while 61.5%
advocate restrictions on advertising EDs. About 89.6% believe that an
upper limit of primer ingredient should be set by law and 53% consider
that restrictions should be put on sale. Finally, 13.1% believe that the
sale of EDs should be completely banned.
DISCUSSION

The present study shows that 35.5% of the participants consume EDs. If
we define the “ED consumer” as the individual who ingests ED s once a
week, the percentage drops to 11.98%. These are within the literature’s
range. About 31.2% of the users consumed to improve physical
performance, far below the taste (57.1%). Supply is not made by gyms
but by kiosks and supermarkets, probably due to the lower prices. Most
participants receive information on EDs from advertisements (69.2%)
and not from sports and health professionals (8.1%), which shows the
vast amount of invalid information being provided. About 91.2% believe
that they have sufficient knowledge of EDs. However, the knowledge
score is not in line with this view. The lack of knowledge is shown also
by the fact that half of the ED users consume simultaneously alcohol,
a health hazardous practice. Thus, the individuals believed that they
had adequate knowledge, but that proved not true. The need for further
information is clear to increase the objective score and to abandon the
dangerous practice of co-administering sports drinks with alcohol.

Public education (96.6%), more information on the label (94.8%), and
legislative ceiling set of principal ingredient (89.6%) are suggested
almost by everyone. The measures that follow are advertising restrictions
(61.5%), sales restrictions (53%), and a total ban (13.1%). Interventions
without major consequences, such as better public information and more
information on label, have many supporters. Less popular measures, due
to their highly interventional nature, are sales restriction policies and ED
ban. The overall response shows the need for action.
CONCLUSION

The level of consumption of EDs is not surprising, as it is within the
bounds of the literature. The principal source of knowledge is the
advertisement, which does not guarantee objective information. Thus,
although athletes and exercisers believe that they have adequate
knowledge on the subject, in fact this is not the case, with half of them
consuming concurrently EDs and alcohol. The study emphasizes the
need to take measures, especially those that are easier to implement.
Due to the high prevalence of EDs among young people and athletes,
this issue needs to be tackled effectively to avoid negative consequences
in the future.
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