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Abstract

Introduction. Energy drink consumption has continued to gain in popularity since the introduction of first Red Bull. The
usage of energy drinks must be controlled because they don’t remain indifferent to the body. There has been little re-
search carried out in Poland on the risks associated with the increase in energy drink consumption, particularly among
young people.

Material and methods. Anonymous questionnaire surveys were conducted among 131 students of 4" and 5" year
Faculty of Medicine, Medical University of Lodz. The collected data was subjected to gender-related statistical analysis.
Questions concerning the frequency of energy drinks, the reasons for the consumption, preferred brand and volume of
purchased beverages, the effects of consumption on the individual marks, as well as the frequency and type of adverse
events occurring after ingestion.

Results. The vast majority of the surveyed students (n = 89; 68%) reported energy drinks consumption. The majority
(n = 55; 42%) consumed energy drinks occasionally. The study participants chose energy drinks in order to: improve
mental performance while studying (47%; n = 62), increase energy in general (47%; n = 61), eliminate sleepiness for
insufficient sleep (20%; n = 26) and drink with alcohol while partying (10%; n = 13). Most of the students, when asked
about the well-known brand of energy drink mentioned as follows: Red Bull (93%), Tiger (92%), Burn (90%) or Black
(75%). Most of the students (58%; n = 76) chose the drink of the beverage quantity of 0.3 L. Effects of the consumption
were assessed by the most of respondents as effective in stimulation (54%; n = 71). After consuming an energy drink
almost half of the students (48%; n = 63) observed side-effects.

Conclusions. The action should be taken to increase knowledge about the negative effects of excessive consumption
of energy drinks among students.
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Introduction

Energy drinks have become popular in Japan during World
War. In the 40s of the last century Taisho Pharmaceuti-
cals Company started manufacturing extract of taurine
designed primarily for seafarers to reduce their fatigue
during the night watch. In 1960 Taisho started to produce
a new product called Lipovitan D — first energy drink.
In the 60s of the last century similar drink appeared in
Thailand. This drink was discovered by Austrian business-
man Dietrich Mateschitz, who used it as a treatment for
jet lag syndrome. He developed Red Bull based on the
Thai drink Krating Daeng. In Europe, energy drinks were
pioneered by the Lisa Company and a product named
“Power Horse” based on Lipovitan [1]. Energy drink
consumption has continued to gain in popularity since
the introduction of first Red Bull in Austria in 1987 and
in the United States in 1997 [2]. Hundreds of different
brands are now marketed.

The usage of energy drinks must be controlled because
they don’t remain indifferent to the body. The main purpose
of these products is increasing or improving the mental
and physical capacity of the organism (concentration,
thinking, responsiveness, increasing exercise capacity).
These drinks contain biologically active substances that
stimulate the central nervous system (e.g. caffeine, tau-
rine, guarana, inositol, glucuronolactone, L-carnitine, the
B vitamins and plant extracts such as ginkgo biloba and
ginseng) [2]. Energy drinks in Poland generally contain
32 mg of caffeine per serving 100 ml. The population as
a whole has variable sensitivity to the stimulant effects of
caffeine. It depends on the age, sex and physiological state
[3]. Children, adolescents, pregnant women and people
sensitive to caffeine or suffering from various diseases
should be careful in drinking caffeinated products. Drinks
of this type can cause many adverse symptoms. Caffeine
in energy drinks can cause the excretion of water from the
body to dilute high concentrations of sugar entering the
blood stream, leading also to dehydration. High-caffeine
consumption among pregnant women increases the risk
of late miscarriages [4].

Energy drinks can be sold in all European Union (EU)
countries, but some countries have introduced regulations,
including setting rules for sales to children. In Italy and Fran-
ce, the launch of “energy drink” requires the permission of
the Ministry of Health. Hungary introduced in 2012 a public
health tax that includes energy drinks. In Sweden, sales of
some types of energy drinks are restricted to pharmacies
and sales to children are banned. In Norway, Denmark and
Iceland energy drinks are also sold only in pharmacies. In
Austria and Belgium beverages are treated as foodstuffs
for particular nutritional uses, while in Germany and Poland
considered ordinary drinks.

Energy drink sales are rarely regulated by age, unlike
alcohol and tobacco. In 2011, the European Food Safety
Authority (EFSA) commissioned a study to gather consump-
tion data for energy drinks in 16 countries of the European
Union. They found that 68% of adolescents (aged 10-18
years) and 18% of children (< 10 years) consumed energy
drinks. Among adolescents, consumption varied from 48%
in Greece to 82% in the Czech Republic. Among children,
consumption varied from 6% in Hungary to 40% in the
Czech Republic [5]. Nevertheless, there has been little
research carried out in Poland on the risks associated
with the increase in energy drink consumption, particularly
among young people. The aim of the study was to evaluate
the frequency of energy drink consumption in medical
students, determinate of the motives for consumption
and brands preferred. Particular attention was paid to the
kind of side effects resulting from the consumption and
to their incidence.

Material and methods

It's a student-conducted study within Students’ Research
Club at the Department of Cardiology, Medical University
of Lodz. The research was conducted over the 2013 and
2014 years among students of the Faculty of Medicine in
Medical University of Lodz. The respondents were students
in their 4" and 5" year of medical degree. Anonymous qu-
estionnaire surveys were conducted among 131 students.
The majority of the participants were women (88/131,
67%). All participants agreed to participate in the survey.

The study was conducted using a questionnaire autho-
ring, available in an electronic form, consisting of 10
questions relating to the consumption of energy drinks
among surveyed students (Annex 1). The questionnaire
was constructed according to the applicable standards and
rules concerning the collection of data through a survey.
Questions concerning the frequency of energy drinks, the
reasons for the consumption, preferred brand and volume
of purchased beverages, the effects of consumption on
the individual marks, as well as the frequency and type of
adverse events occurring after ingestion were included.

The collected data was subjected to gender-related
statistical analysis. The qualitative variables have been
characterized by cardinality and percentage. In order to de-
tect statistically significant correlation between the groups,
depending on the size of the sample Yates’ chi-squared
test were used. The statistical analysis was carried out
with use of Statistica 10.0 PL software (StatSoft, Cracow,
Poland). The results were considered statistically significant
when p < 0.05.

The study was positively reviewed by the Bioethical
Committee of Medical University of Lodz, Consent no.
RNN/55/14/KB.
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Table 1. Habits of the students associated with the consumption of energy drinks

Characteristics

Consumption Yes 89
of energy drinks No 42
Frequency of consumption  Occasionally 55
of energy drinks Several times a month 28
Few times a week
Daily
Consumption during Yes 63
exams sessions No 26
Volume of beverage 0.3L 76
05L 24
1.0L i3

The study was conducted in accordance with the prin-
ciples contained in the Declaration of Helsinki.

Results

In the study the vast majority of the surveyed students
(68%) reported energy drinks consumption. However more
than 40% consumed energy drinks occasionally (Table 1).
Almost half of the total number of students used this type
of drinks frequently during exam sessions (Table 1). Con-
sumption several times a month was declared by less than
1/4 of students. Fixed consumption, i.e. a few times a week
or daily, was admitted by 5% (n = 6) of studied participants.

Statistical analysis showed that the frequency of overall
consumption is not significantly varied by sex. Most of the
students (Table 1) chose the drink with a capacity of 0.3 L.

Men more often than women chose a volume of 0.5 L
(30% men vs. 13% women, p = 0.02) and 1 L of beverage
(26% men vs. 2% women, p < 0.001).

The study participants consume energy drinks generally
in order to improve mental performance while studying
(47%) and increase energy in general (47%). They chose
them rarely to eliminate sleepiness for insufficient sleep
(20%) and drink with alcohol while partying (10%). Energy
drinks were also consumed while driving a car for long
periods of time, out of habit and to quench thirst or to treat
a hangover (Fig. 1). These responses differed according to
sex only in favour to increase energy in general (65% men
vs. 38% of women, p = 0.02). Most of the students, when
asked about the well-known brand of energy drink mentio-
ned as follows: Red Bull (93%), Tiger (92%), Burn (90%),
Black (75%) and others which are presented on Figure 2.
Responses were statistically different only in choosing Be
Power, which was more often marked by men (63% vs. 42%,

Females X test
n =88 % p value
67.94 52 59.09 37 86.04 0.003
32.06 36 40.91 6 13.96 0.003
41.99 29 32.95 26 60.47 0.105
21.37 20 22.73 8 18.60 0.754
3.05 3 341 1 2.33 0.839
1.53 0 0.00 2 4.65 0.201
48.09 41 46.59 22 51.16 0.759
19.85 11 12.50 15 34.88 0.065
58.02 47 53.41 29 67.44 0.180
18.32 11 12.50 i3 30.23 0.02
9.93 2 2.27 11 25.58 <0.001

p =0.04) and R20+ (56% men vs. 18% women, p < 0.01).
Effects of the consumption were assessed by the most
of respondents as effective in stimulation (54%, n = 71).

After consuming an energy drink almost half of the
students (48%, n = 63) observed side-effects. The most
common symptom was heart palpitations (31%). Over
20% of the students noticed significant stimulation and
tremors/ trembling hands. Headaches were reported by
9% of the respondents. Disorders of the gastrointestinal
tract and breathing problems were reported by almost 5%
of the students (Fig. 3).

Discussion

This study shows that majority of medical students in Lodz
reported energy drinks consumption. However, the most
common is the occasional consumption. The results of this
study are confirmed by data from national and international
literature. However, in comparison with the study conducted
in the University of Life Sciences in Lublin [6], the Medical
Faculty of the Medical University of Lodz have a lower
percentage of ‘daily drinkers’ (2% in Lodz vs 9% in Lublin).
The knowledge that medical students gain during their
education is reflected in their daily lives. Greater number of
medical students used this type of drinks during the exams
sessions (48% in Lodz vs 15% in Lublin). Medical students
have more learning than the average student in other fields
and examination session is a period of increased mental
work and many sleepless nights. For most of the students in
Lublin favourite brand of energy drink was Tiger. Most of the
students in Lodz listed Red Bull. Both student groups chose
energy drinks but motivation is different depending on the
university. In Lublin, the participants chose stimulant drinks
to feel better and to quench thirst or to treat a hangover.
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Other

Out of habits

Treat a hangover
Quench thirst

With alcohol...
Eliminate sleepiness
Increase energy...
While studying

Why do you drink energy drinks?

[N] O 10 20 30 40 50 60 70
While Increase Eliminate | With alcohol | Quench Treat Out of Other
studying energy in | sleepiness | while partying | thirst a hangover habits
general
B Women 39 33 18 7 4 1 3 6
B Men 23 28 8 6 5 4 2 3
Figure 1. Determination of the motives to the consumption
What brands of energy drinks do you know?
Other
R20+
BePower
Black
Burn
Tiger
Red Bull
[N] O 20 40 60 80 100 120 140
Red Bull Tiger Burn Black BePower R20+ Other
B Women 81 80 79 62 37 16 11
B Men 41 40 39 36 27 24 4

Figure 2. Most frequently chosen brands of energy drinks

In Lodz, energy drinks were consumed with alcohol while
partying, while driving a car for long periods of time, out
of habit and also to quench thirst or to treat a hangover.
The most common side-effects in the students were
heart palpitations, significant stimulation, aggression and
disorders of the gastrointestinal tract. The students in
Lublin had also insomnia after consuming energy drinks.
The students in Lodz noticed tremors, trembling hands and

headaches. Anxiety, nervousness and distracted attention
were watched in 8% of the students in Lublin and 1% of
respondents felt weakness and fatigue after drinking an
energy drink. Breathing problems were reported in almost
5% of medical students. In studies performed by Mali-
nauskas et al. [7], weekly jolt and crash episodes were
experienced by 29% of users, 22% reported headaches
and 19% heart palpitations from consuming energy drinks.
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Breathing problems

Gastrointestinal problems

Headaches

Abscense

Tremor/trembling hands

Significant stimulations

Heart palpitations

What kind of side-effects have you ever had?

[N O 10

30 40 50

Figure 3. Negative symptoms observed by students after consuming energy drinks

High caffeine consumption is associated with chronic
daily headaches [8]. Central nervous system, cardiovas-
cular, gastrointestinal, and renal dysfunction have been
associated with chronic caffeine ingestion [9].

Even as little as 50 mg of caffeine can induce tachycar-
dia and agitation. In overdose caffeine toxicity can mimic
amphetamine poisoning and lead to seizures, psychosis,
cardiac arrhythmias and, potentially but rarely, death
[10-13].

A controlled trial of escalating doses of caffeine in
dogs surprisingly found that serum caffeine actually de-
creased the propensity for atrial fibrillation [14]. Study by
Rashid et al. [15] demonstrated an increase in cardiac
arrhythmias with high doses of caffeine administered.
Another case report described a 58-year-old man with
atrial fibrillation and a dilated cardiomyopathy induced
by excess caffeine consumption. He had been consuming
one bottle (1000 ml) per week of a highly caffeinated
(caffeine content 4.04 mg/mL) beverage for 6 months
[16]. Another case report described healthy 28-year-
-old man with a cardiac arrest after a day of motocross
racing. He had consumed 7-8 cans of a caffeinated
“energy drink” between 8 am and his collapse 7 hours
later [17]. Avci et al. [18] reported another case where
a 28-year-old man consumed three 250 mL energy drink
cans, 5 h before a basketball match. After playing for
30 min, he lost consciousness, suffered from cardiac
arrest, and died 3 days later. This case series describes
the possible association between the consumption
of highly caffeinated drinks and the development of
cardiac arrhythmias, specifically atrial fibrillation, in
a population. Energy drinks are often directed at teen-
agers and young adults. Cardiac arrhythmias in young

related to high caffeine consumption have not been well
described in the literature. One study report two cases
of atrial fibrillation in healthy adolescent boys after the
consumption of energy drinks [19]. A meta-analysis by
Dr Sachin Shah [20] showed that energy drinks may in-
crease systolic blood pressure and prolong QT interval.
Prolonged QT can cause a cardiac arrhythmia, loss of
consciousness or sudden death.

Consumption of energy drinks among adolescents
is associated with other potentially negative health and
behavioural outcomes such as sensation seeking, use of
tobacco and other harmful substances. It is also associated
with a greater risk for depression and injuries that require
medical treatment [21, 22].

Study by Oteri et al. [23] indicated combination of en-
ergy drinks and alcohol is very popular among students.
A consequence is increasing the probability of accidents
or possibility of development of alcohol dependence [23].

In multivariable analyses [24], students who reported
consuming energy drinks had significantly higher preva-
lence of alcohol-related consequences, including being
taken advantage of sexually, taking advantage of another
sexually and riding with an intoxicated driver.

Another study shows energy drink users tend to have
greater involvement in drug use and higher levels of sen-
sation-seeking, relative to non-users of energy drinks.
Prospectively, energy drink use has a unique relationship
with nonmedical use of prescription stimulants and anal-
gesics [25].

More research is needed regarding the health risks
associated with energy drink use in young adults, including
their possible role in the development of substance use
problems.
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Limitations

The main limitation of the study is the method of data
collection, i.e. the anonymous survey itself. The authors
cannot be certain whether all respondents have answered
consistently and if the answers reflect their actual status.
The differences between results across similar studies
conducted in Poland perhaps reflect the differences in
methodology. Moreover, it is a small sample study and
hence the reported results may not easily extrapolate on
larger cohort. The results of study and other similar studies
cannot be directly compared because of, e.g., the different
type of data acquired and analyses performed with them.
The authors cannot assess all the symptoms after consu-
ming an energy drink described in the literature, which is
a limitation resulting from the methodology of the survey.

Conclusions

In the studied population, the vast majority of the surveyed
medical students reported energy drink consumption. The
majority consumed energy drinks occasionally but there

Streszczenie

were also those who declared fixed consumption. After
consuming an energy drink students observed a lot of
side-effects. The usage of energy drinks, due to the high
content of stimulants, should be controlled. Because of the
widespread use of energy drinks, actions should be taken
to increase knowledge about the composition, safe dose
of the administered substances and the potential health
risks associated with excessive consumption of energy
drinks among students.
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Wstep. Napoje energetyzujace zyskujg na popularnosci od debiutu napoju Red Bull w 1997 roku. Stosowanie energety-
kow, ze wzgledu na wysoka zawarto$é substancji pobudzajacych, musi by¢ kontrolowane, poniewaz mogg powodowac
wiele niekorzystnych objawow. Mimo ze produkty te sg skierowane do mtodych dorostych konsumentow, to niewiele byto
dotychczas badan dotyczacych wzorcow konsumpcji napoju energetycznego, na przyktad wsrod studentow.

Materiat i metody. Anonimowe badanie ankietowe przeprowadzono wsréd chetnych 131 studentow IV i V roku Wydziatu
Lekarskiego Uniwersytetu Medycznego w todzi. Pytania dotyczyty czestotliwoSci spozywania napojow energetyzujacych,
motywu ich stosowania, preferowanych marek i pojemnosci kupowanych napojow, indywidualnej oceny efektu dziatania,
a takze czestosci i rodzaju dziatan niepozadanych wystepujacych po spozyciu tych napojow. Zgromadzone dane liczbowe

poddano analizie statystycznej wedtug ptci.

Wyniki. Zdecydowana wiekszos¢ ankietowanych studentow (n = 89; 68%) przyznata, ze korzysta z napojow energetyzu-
jacych, cho¢ 42% (n = 55) siega po nie bardzo rzadko/sporadycznie. Uczestnicy badania wybierali napoje pobudzajace
w celu: zwiekszenia sprawnosci umystowej w czasie nauki (47%, n = 62), ogolnie na pobudzenie (47%, n = 61), przy
niedoborze snu (20%, n = 26) oraz w potgczeniu z alkoholem na spotkaniu towarzyskim (10%, n = 13). WiekszoS¢ stu-
dentéw zapytana o znana im marke napojow energetyzujacych zaznaczata Red Bull (93%), Tiger (92%) i Burn (90%).
Przewazajacy odsetek studentow (58%, n = 76) siegat po napoje energetyzujace o pojemnosci 0,3 I. Pod wzgledem
efektow dziatania wiekszos¢ badanych ocenita energetyki jako skuteczne (54%, n = 71). Po spozyciu napoju energety-
zujacego niemalze potowa studentow (48%, n = 63) zaobserwowata u siebie dziatanie niepozadane.

Whioski. Ze wzgledu na powszechne zastosowanie napojow energetycznych nalezatoby podjaé dziatania edukacyjne
zwiekszajace wiedze studentow o sktadzie, dopuszczalnej dawce przyjmowanych substancji i potencjalnym zagrozeniu

dla zdrowia w przypadku ich nadmiernej konsumpcji.

Stowa kluczowe: studenci, napoje energetyzujgce, pte¢, dziatania niepozadane

(Folia Cardiologica 2015; 10, 3: 149-156)
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A survey of energy drink consumption patterns among 4" and 5" year students of faculty of medicine Medical University of Lodz

The aim of the study is to evaluate the frequency of energy drink consumption in students of the 4" and 5" year of the medical faculties, to determine the

motives for consumption and brands preferred. Particular attention is paid to the incidence of adverse reactions and the kind of side effects associated

with the consumption. In the survey you will be asked either to write your answer down or mark the best option. Please fill out the survey precisely and

carefully. The survey is anonymous.

Sex
Woman
Man

What brands of energy drinks do you know?
You can give multiple answers.

Burn

Red Bull

www.fc.viamedica.pl

o o o o od

w

Tiger Energy Drink
R20+

Be-power

Black

Other

Do you drink any energy drinks?

Yes
No
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How often do you drink energy drinks?
Occasionally

Several times a month

Few times a week

oo oo M

Daily

5. What volume of beverage do you choose?
You can give multiple answers.

7. Do you drink energy drinks more often during exam session?
o Yes
No

[m]

How would you rate effects of energy drinks?
Very effective

Effective

Ineffective

o o o o™

o 03L

0.5L 9. Have you ever had any side-effects after consuming energy drinks?
o 10L Yes

o No

6. Why do you drink energy drinks? You can give multiple answers.
o Out of habits 10. What kind of side-effects have you ever had?
o0 Quench thirst You can give multiple answers.
o Increase energy in general o0 Headaches
o Eliminate sleepiness 0 Heart palpitations
o While studying o Tremor/trembling hands
o With alcohol while partying o Significant stimulations
o Treata hangover o Breathing problems
o Other o Gastrointestinal problems

Komentarz

prof. dr hab. n. med. Katarzyna Mizia-Stec
| Katedra i Klinika Kardiologji Wydziatu Lekarskiego
Slaskiego Uniwersytetu Medycznego w Katowicach

Zyjemy w ciekawych czasach. W czasach nie tylko dobrobytu, ale przede wszystkim tem-
pa i stresu. Napoje energetyzujace sa przez wielu postrzegane jako substancje, ktore
w krétkim czasie moga zapewni¢ odpowiednig koncentracje i pomac w doraznym rozwia-
zywaniu problemow. Rownoczesnie wiemy, ze to krotkowzroczne zatatwienie problemu
nie jest rozwigzaniem na przysztosé. W komentowanej przeze mnie pracy zaprezento-
wano wyniki ankiety dotyczacej konsumpcji napojow energetyzujacych przeprowadzonej
wsrod studentéw medycyny. Okazuje sie, ze wsrod ankietowanych prawie 70% potwier-
dzito korzystanie z takich napojow. Musimy patrze¢ na to zjawisko z niepokojem, gdyz

dotyczy mtodych os6b w petni Swiadomych, ze takie postepowanie jest niekorzystne dla
zdrowia. Co jest przyczyna nieprawidtowych zachowan? Wedtug wynikow ankiety przekonanie, ze jest to sposéb na
poprawienie sprawnosci umystowej w czasie nauki. By¢ moze, charakter studiéw medycznych, ktore wigzg sie z duzym
obciazeniem nauka, jest pewnym wyttumaczeniem. Jednak ankietowani to studenci 4. i 5. tego roku studiow — osoby
dysponujace duzg wiedza medyczna, ktére powinny promowaé zachowania prozdrowotne.

Czy swiadomos¢ nieprawidtowych postaw nie powinna ograniczaé¢ niepokojacego zjawiska, jakim jest stosowanie
napojow energetyzujacych? Co zatem sie dzieje ze studentami innych kierunkow studiow? Mozemy jedynie przypusz-
czaé, ze w przypadku oséb studiujacych inne kierunki odsetek stosowania napojow energetyzujacych jest podobny

lub nawet wyzszy.
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Problemu spozywania napojow energetyzujacych przez studentéw nie mozna ograniczy¢ jedynie do kwestii poprawy
koncentracji w okresie intensywnego przygotowywania sie do egzaminéw. To spozycie moze sie wigzac¢ z rownoczesnym
stosowaniem alkoholu. W literaturze medycznej funkcjonuje nawet pojecie ,alkohol w potgczeniu z napojem energe-
tyzujacym” (AmED, alcohol mixed with energy drink). W komentowanej pracy odsetek osob, ktore potwierdzity takg
forme spozycia, wynosi okoto 10%. Wsrod nieco mtodszej populacji studentéw college’u opisywano, ze problem dotyczy
27-40% mtodych ludzi. Zjawisko to jest traktowane bardzo powaznie — jako kluczowy czynnik majgcy znaczenie dla
uzaleznienia od alkoholu w przysztoSci. Ma réwniez niebagatelne skutki metaboliczne. Czesto prowadzi do nadwagi
i otytosci. Osoby spozywajgce napoje energetyzujace wykazujg takze inne zachowania niekorzystne dla zdrowia, na
przyktad nikotynizm, siedzacy tryb zycia, stosowanie Srodkéw odurzajacych. CzeSciej z napojow energetyzujacych
korzystaja ci, ktérzy nie odzywiajq sie regularnie, na przyktad nie jedza Sniadan, mieszkaja w internatach/domach stu-
denta, lubig gry komputerowe. Okazuje sie, ze temat ten jest coraz czeSciej poruszany w piSmiennictwie medycznym.
Liczba publikacji pod hastem energy drink consumption in students w bazie medycznej PUbMED przekracza 120. Dane
opublikowane w komentowanym artykule to, niestety, jedne z najwyzszych.
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