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Abstract
Usage of energy drinks has been increasing in our country in recent years as it
has been in the whole world. We aimed to present ingredients and side effects
of energy drinks which are consumed mostly by adolescents and young adults.
Additionally, we aimed to discuss recent literature related to energy drinks which
are thought to serve as a step in the way of alcohol consumption and addiction in
recent years.
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Are We Aware of the Danger?
Consumption of energy drinks has a tendency to increase in
our country in the last ten years as it has in the whole world.
Marketing, usage and popularity of these beverages have been
increased by some popular approaches such as these products
increase energy of someone, produce sleeplessness, decrease
tiredness especially during driving and studying, and enhance
reaction time [1]. We tried to look at scientific approaches to
those products which have a wide usage in popular culture.
Energy drinks introduced to market first in Austria in 1987,
and they entered the market in the USA in 1997. The intended
population of these products is the age group between 11 to
35 years. It is known that usage of energy drinks causes some
social negative effects for example; increasing the risk of getting
into a brawl, and usage of addictive drugs especially marihuana
and alcohol addiction and smoking [2]. It has been noted that
emergency admissions related to consumption of energy drinks
doubled in the USA in the last 4 years [3].

Which ingredients are Present in Energy Drinks?

Although energy drinks may contain different ingredients as
the producer changes caffeine is present in all of them, and they
include different amounts of taurine, glucuronolactone, guarana,
B complex vitamins, ginseng/guarana extracts, ginkgo biloba,
carnitine, carbohydrates containing fructose, and sucrose, and
various sweetening aromas [2].

Caffeine

Caffeine is an antagonist of adenosine receptors, and it has
a stimulant effect on neuronal pathways in both central and
peripheral nervous systems. The most important stimulant
effect of energy drinks is caused by caffeine. As a result of its
ergogenic effect caffeine increases heart rate, blood pressure and
respiratory rate. Because that condition is accepted as a state of
relatively enhanced endurance caffeine has become a cheaper,
legal, and easily accessible substance. All of those factors may
be listed in reasons why caffeine-containing beverages are used
more commonly by adolescents and young individuals. Ninetynine % of orally taken caffeine is absorbed by gastro-intestinal
system, and passes blood brain barrier and placental barrier
easily. It reaches peak plasma concentration in 50 to 75 minutes.
It augments release of noradrenaline. Effects on cardiovascular
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system become more apparent after stimulation of dopamine
receptors. Supraventricular and ventricular tachy-arrhythmias
may occur after caffeine over-dose [4]. Caffeine leads to some
side effects such as peripheral vasodilatation, restlessness,
anxiety, tremor and changes of mental status by directly affecting
respiratory system and vasomotor centers of brain [5].

Oral caffeine intake of adults and children (12 years of age or
older) should be restricted to 100 to 200 milligrams not more
often than every 3 to 4 hours. Amount of caffeine in energy drinks
differs between 80 to 300 mg. But caffeine intake increases as
number of portions taken in a day increases. In addition, some
ingredients like guarana include occult caffeine thus amount of
caffeine taken reaches considerably larger amounts as compared
to amount depicted on product label [6]. Moderate amounts of
caffeine like 85-250 mg enhance alertness, alleviate tiredness,
and improve concentration. At larger doses like 250-500 mg;
restlessness, hyperactivity, nervousness, insomnia, tremor
and gastro-intestinal complaints may occur. Muscle spasms,
myocardial irritability, arrhythmias and epileptic seizures may be
seen when 15-30 mg of caffeine is taken [7].
Additionally, caffeine may lead to water loss and dehydration
by causing a diuretic effect. It is suggested that dehydration
secondary to use of energy drinks is related to caffeine.

Guarana

Guarana is a plant growing in Brazil and Venezuela. It is
included in various amounts in different energy drinks changing
according to manufacturer. Three to five gr of Guarana contains
approximately 250 mg caffeine, thus increases the caffeine
content of energy drinks [8].

Taurine

It is a natural amino-acid found in foods like meat and fish. A
normal diet includes 20-200 mg of Taurine. The amount of taurine
in energy drinks changes between 600 to 1000 mg. Although
there is no reported side effect of taurine alone, it is suggested to
be responsible for athlete deaths in Europe when taken together
with caffeine [6].
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Ginseng
It is a stimulating herbal agent derived from roots of the plant
“Panax ginseng”, and have been used since ancient times in the
Far East. It is used due to its effects such as improving immune
functions, enhancing physical endurance, decreasing stress and
increasing libido [9]. Positive effects of ginseng on memory,
concentration and cognitive functions lacks scientific evidence in
contrast to energy drink manufacturers’ claims [6]. Side effects
like insomnia, stomach pain, edema, headache, vertigo, euphoria
and mania may be seen in common use [8].

Yohimbine

It is a strong herbal stimulant, and used in the treatment of
erectile dysfunction due to its aphrodisiac effect. Additionally, it
is used in the treatment of sexual side effects of anti-depressants
[10]. It has serious side effects such as anxiety, insomnia, headache,
vertigo, skin flushing, panic attack, hallucinations, increase in
heart rate and high blood pressure. It may cause epileptic seizures
and renal failure. It is an agent which should not be used by people
a renal, cardiac or hepatic disease or psychiatric disorders [11].

Bitter orange

It is an herbal agent found in some trade products. It has a
therapeutic effect when used alone up to 200 mg/day but they
cause an addictive stimulant effect when taken together with
caffeine, and guarana as in the case of energy drink intake [6].
Additionally, it is suggested that the addictive stimulant effect
makes risk of cardiovascular effects to appear. It is important
to state that bitter orange has an increasing effect on heart rate
and blood pressure which contributes to the appearance of
cardiovascular risks [6].

Effects of Energy Drinks

It is known that the primary risky substance energy drinks
contain is caffeine, and the other substances in energy drinks
potentiating effects of caffeine increase the risk. High doses of
caffeine may cause palpitations, hypertension, diuresis, central
nervous system stimulation, nausea, vomiting, metabolic acidosis,
epilepsy and cerebral ischemia [12,13]. Usage of energy drinks
in the young makes them to exhibit unfavorable behaviors, and
forms the first step in the way to start smoking or usage of the
other addictive agents [5]. Although use of energy drinks and
alcohol simultaneously must be avoided is known that they mostly
used together. It has been claimed that drinking energy drinks
alone is an independent risk factor for alcohol addiction even if
any alcohol containing drinks are not taken simultaneously [14].
It is especially important to note that perception of energy drinks
which actually increase the risk of drug addiction as innocent is a
serious public health problem.
High calorie content of energy drinks exceeds daily calorie
requirements, and leads to obesity [6]. It makes the subject of
energy drinks more important to know that energy drinks and
the other related beverages contribute to increasing childhood
obesity. Increased caffeine intake results in serious side effects
like hypertension, insomnia, chronic headaches, motor tics,
irritability and learning difficulties [8]. It was reported that usage
of sweetened beverages and sodas is related to stroke occurrence
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[15]. However sweetened beverages and sodas are not included in
the group of energy drinks because their ingredients and amounts
of ingredients differ from those of energy drinks [16]. Common
central nervous system side effects of energy drinks include
headache, anxiety, agitation, tremor, confusion, changes in mental
status, new-onset epilepsy, cerebral ischemia and transient
ischemic attack [6,8,13,17].

Number of the energy drink-related deaths as a result of chest
pain, increased heart rate, hypertension, ventricular tachycardia,
atrial fibrillation, arrhythmia and myocardial infarction has a
tendency to increase. Intake of energy drinks after mixing them
with alcohol makes side effects especially the ones related to
cardiovascular system to be more common and more serious
[18]. Side effects of energy drinks related to large amounts
of caffeine content such as nausea, vomiting, abdominal pain,
diarrhea, anorexia, gastro-esophageal reflux and insufficiency
in intestinal movements cause life quality of one to decrease
dramatically [19]. Energy drinks are extensively marketed by
claiming that they improve performance, increase endurance,
enhance attention, and help losing weight which does not have
scientific evidence. Masculine risk taking messages originating
from advertising complements and presentation of energy drinks
as a legal alternative to cocaine have a role in increasing use of
those products. It is a reality that all of those factors lead the
condition to reach a dead end [20].

Marketing of energy drinks was banned in France in 2008 due
to concerns about their side effects but was allowed again later.
Although there are no limitations to marketing of energy drinks
in the European Union (EU) some limitations are present in some
countries of the EU. For example, they are not allowed to be sold to
someone under the age of 15, and are sold in pharmacies only in
Sweden [21]. Unfortunately, there are no limitations to marketing
of energy drinks and advertisements of those products are
commonly shown on television in “the prime time” in our country.
Some efforts to limit caffeine content of energy drinks due to its
possible side effects are present in America and Europe where it
is very well known that energy drinks are not innocent [21].

Conclusion

We suggest that it is necessary to raise public’s awareness of
improper use of energy drinks which have a potential to threat
public health. Legal limitations to sale of energy drinks to children
and adolescents as in the case of cigarettes and alcohol, studies
about the side effects of those products, and sharing the scientific
data on that subject may be helpful.
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