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Abstract

This paper highlights the increase in the consumption of energy drinks, particularly among adolescents and
university students. It aims to raise awareness of the health risks associated with excessive intake and evaluate
both the positive and negative effects on the human body. Using statistical data and comparative tables, the
study examines how energy drinks affect key systems such as the cardiovascular, renal, neurological and other
systems. While short-term benefits like increased alertness and concentration may attract consumers, the
potential harms are significant. The paper emphasizes the urgent need for improved public health education and
stricter awareness around energy drink consumption
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1. Introduction

In recent years, energy drink consumption has become increasingly common, especially among
young people. Promoted as quick solutions for fatigue and concentration, these beverages are
often consumed without a full understanding of their ingredients or long-term health impacts.
This paper explores the composition of energy drinks, their physiological effects, and the risks
linked to frequent use. Cardiovascular complications, dependency symptoms, and metabolic
disturbances have all been reported in scientific literature. The goal is to analyze consumption
trends, identify the impact on health, and support public health initiatives aimed at safer use.
The study focuses on short- and long-term health implications, particularly in adolescents and
university students, offering a balanced review of potential benefits and scientifically
documented harms.

Furthermore, the study intends to present a balanced overview of both the potential benefits and
the scientifically documented adverse effects, with the ultimate goal of informing public health
strategies and contributing to safer consumption behaviors.

2. Material and methods

This research was conducted through a review of existing literature sourced from peer-reviewed
journals, medical case reports, and public health databases. Specific attention was given to
studies conducted in Europe and North America. Statistical data on consumption trends among
adolescents and university students were synthesized to present a global and regional
perspective. Graphical representations were used to highlight the disparity in consumption
patterns and the relationship with reported health issues. Additionally, tables comparing
positive and negative effects were created based on scientifically documented outcomes.
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3. Results

Data collected from various sources indicate a growing trend in energy drink consumption,
particularly among younger people. The figure below presents the percentages of energy drink
consumption in these countries, highlighting adolescents and university students. This
information offers a comparative look at how common energy drink consumption is and raises
public health issues globally.

Statistics on Energy Drink Consumption Across Countries
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Figure 1. Consumption of Energy Drinks Among Adolescents and University Students Across Countries

Table 1. Positive Effects of Energy Drinks

Category Effect Brief Description References
Cognitive &Increased concentrationEnhances memory, (40, 47, 50)
Psychological & memory concentration, and alertness
after consumption
Enhanced mood &Higher energy sensation and(47, 53)
energy improved mood
Improved drivingFewer errors during simulated(49, 52)
performance driving while fatigued
Physical & Athletic  Increased aerobicLonger time to fatigue and(40, 43, 44,
endurance higher intensity in cycling and46)
running
Increased upper bodylmproved muscular endurance(41)
strength in the upper body
Faster physicalQuicker physical reaction time(42, 50)
response duringduring training
workouts
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Caffeine-Glucose
Combo

“Restorative” effect onReduces mental fatigue and
fatigue improves performance in control(51, 53)
tests

Table 2. Negative Effects of Energy Drinks

System Affected
Cardiovascular

Side Effect Description References
Increased heart rate &Stimulant effect from caffeine (11)
blood pressure

Ventricular arrhythmia,
ST  elevation,  QTSevere abnormal heart rhythms (11)
prolongation

Gastrointestinal
Metabolic

Renal (Kidneys)

Atrial fibrillation In healthy young males after high(12)
consumption
Myocardial infarction Linked to excessive(13, 14)
consumption among adolescents
Endothelial dysfunctionPlatelet activation via(15)
& platelet aggregation arachidonic acid
Arterial dilation,Risks to the structure of major
aneurysm, dissection,arteries (16)
rupture
System Affected Side Effect Description References
Neurological &Caffeine intoxicationAnxiety, insomnia, tremors,(17)
Psychological (>200 mg) gastrointestinal issues

Acute & chronicCerebral cortex hyperactivity — (18)
headaches
Psychiatric disorders fromlntoxication, anxiety, insomnia,(19)

caffeine mood disturbances

Violent  behavior ~ &Among adolescents with high(20)

behavioral disorders caffeine intake

Ischemic stroke & seizuresReported after excessive energy(21)
drink intake

Hallucinations (>300Linked to elevated cortisol levels (22, 23)

mg/day)

Neuronal cell damageDecrease in brain-protective

(apoptosis) enzymes from caffeine-taurine-(24)
guarana combination

&Risk of obesity & type 2Due to high sugar content (17, 25)

diabetes

Intestinal microbiotaReduction in bacterial activity(25)

damage and diversity

Increased blood sugar ~ Lowered insulin sensitivity from(26, 27, 28)
caffeine

Liver damage Cases with elevated liver(29, 30)

enzymes and jaundice
Increased  diuresis  &Especially  during  physical(31, 32)
dehydration activity in hot environments
Sodium loss (natriuresis) Muscle  weakness due  to(33, 34)
electrolyte imbalance
Acute kidney injury Fivefold increase in creatinine(35)
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after daily intake over weeks
Dental (Teeth) Dental erosion Caused by low pH and high sugar(36, 37, 38)
content
Tooth neck sensitivity ~ Due to enamel layer erosion (39)

4. Discussion

4.1. Energy Drinks: Active components and their impacts: Consumption of energy drinks has
increased significantly in recent years due to their effects on improving concentration and
physical performance, however, their excessive consumption has raised health concerns,
especially negative effects on the cardiovascular system and concerns about excessive use among
students. Energy drinks are a category of beverages that contain stimulants and other ingredients
that are thought to increase energy and mental focus. Ingredients commonly found in energy
drinks include:

- Sugar

- Caffeine

- Guarana

- Sodium

- B vitamins
Other possible ingredients include taurine, ginseng, creatine, ginkgo biloba, and carnitine.
A single 3.5 dl can of Red Bull contains 37 milligrams (mg) of sugar. This is equivalent to 9
teaspoons of table sugar and is more than the total daily recommended intake for adults in the
US. How much sugar is too much sugar? Different sugars are used in different energy drinks,
the most common of which is fructose (usually in the form of high-fructose corn syrup). Others
contain sucrose (table sugar) made from sugar cane or sugar beets. A 250 ml can of Red Bull has
about 80 mg of caffeine per serving, while a 500 ml can of Rockstar energy drink has about 160
mg. To give you some perspective, a 30 ml cup of espresso has anywhere from 47 mg to 75 mg
of caffeine. Guarana is a popular natural ingredient found in many energy drinks. The fruit from
the guarana plant (Paullinia cupanai) has long been considered an "energy tonic" as it contains
two to five times the concentration of caffeine found in coffee beans.
A 250ml can of Monster Energy Drink provides 180mg of sodium per serving. This is a large
percentage of your recommended daily sodium intake (less than 2,000mg per day), especially
if you drink more than one. Compare that to a regular can of Coca-Cola which, while not a
“healthy” alternative, only provides 18mg of sodium per serving. B vitamins are often considered
the “energy vitamins” because they boost metabolism (the conversion of calories into energy).
On the other hand, a B vitamin deficiency can lead to fatigue and severe energy loss. Although
B vitamins make up only a small portion of the ingredients in energy drinks, they are often found
in extremely high concentrations. This is especially true for vitamin B6 and vitamin B12, which
were found to be at over 600% and 10,000% of the recommended daily intake in many energy
drinks. [1]
There is limited evidence that consuming energy drinks can significantly improve physical and
mental performance [2], the ability to drive while tired [3], and reduce mental fatigue during
prolonged periods of concentration.[4] Unfortunately, the literature is limited and it is not
known whether these improvements are due to caffeine, other herbal ingredients, or a
combination of ingredients found in the drinks. [2]
Energy drinks typically contain caffeine, sugar, taurine, B-vitamins, and herbal extracts (e.g.,
guarana, ginseng). Caffeine and sugar are the primary active components. Caffeine (80—350 mg
per serving) enhances alertness and performance by blocking adenosine receptors and
increasing adrenaline, but also raises heart rate and blood pressure by 5-15 mmHg systolic and
5—-10 mmHg diastolic even in healthy adults. [57]
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Guarana and taurine can further amplify cardiovascular stress by increasing heart rate,
enhancing the effects of caffeine, and overstimulating the nervous system. [58]

B-vitamins (niacin, B6, B12) support energy metabolism, but levels in most drinks are far above
nutritional needs. Excess niacin can be hepatotoxic (e.g., >1 g/day), and any surplus is typically
excreted. [59]

4.2. Public health consequences and reported adverse effects: From all the data and analyses
processed in this paper, it is clear that the consumption of energy drinks is increasing
significantly, especially among young people. All these data indicate a serious concern for
public

health. Although some ingredients such as caffeine and vitamin B may have beneficial effects
in moderate amounts, frequent use increases their concentration and is often associated with
risks, as presented in Table 1 and Table 2, where it’s seen clearly that the benefits are many
times less than the possible harms. While there may be some short-term benefits, the long-term
consequences, including potential cardiovascular problems, kidney damage, and mental health
issues, are much more severe. The consumption of energy drinks has been linked to a range of
serious health issues, including tachycardia, insomnia, kidney stones, and various other organ
and systemic damages.

A 2023 survey conducted in North Macedonia among university students indicated that over
60% of respondents consumed at least one energy drink weekly during examination periods.
This habitual intake correlated with symptoms such as palpitations, headaches, and
gastrointestinal distress. These findings align with global studies in the U.S. and Germany,
reinforcing concerns over widespread misuse.

4.3. Interpretation of consumption trends (Figure 1): As shown at Figure 1 a significant
variation in energy drink consumption between adolescents and university students across the
different countries. In the United States, the consumption rate is highest among both adolescents
(45%) and university students (51%), suggesting a strong preference for energy drinks in this
demographic. On the other hand, countries like Germany and Norway show much lower
consumption rates.

In North Macedonia, the consumption among adolescents (44%) is relatively high, while
university students have a lower percentage (38%).

These findings highlight the differences in energy drink consumption patterns across various
regions and suggest the need for targeted public health measures to address the potential health
risks associated with frequent consumption of these beverages, particularly among youngsters.
Peer pressure and social image strongly influence youth energy drink consumption. Students
report feeling compelled to drink in social settings to seem ‘cool’ [54]. Moreover, pervasive
social media and advertising used by 42% of adolescents to learn about energy drinks reinforce
brand loyalty and perceived performance benefits [55]. In gaming communities, targeted
marketing emphasizes focus and energy enhancement, cementing a performance-oriented
lifestyle appeal [56].

5. Conclusion

In conclusion, the widespread consumption of energy drinks among adolescents and university
students presents significant health concerns. Although these beverages provide temporary
benefits such as increased alertness and concentration, the negative effects far outweigh these
short-term advantages.

All the findings underscore the importance of raising awareness about the dangers of excessive
energy drink consumption, particularly among young people who may be more susceptible to
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its adverse effects. Public health initiatives should aim to educate the public on the long-term
risks and promote healthier alternatives to sustain energy and focus. In addition to general
awareness campaigns, public health policies should include mandatory warning labels on
packaging, clear disclosure of caffeine and sugar content, regulation of marketing strategies
especially those targeting youth and age restrictions on sales. Schools should implement
educational programs to inform students about the risks of frequent consumption, and
healthcare providers should screen for energy drink overuse during routine visits.

Health professionals should actively participate in raising awareness, and future research should
focus on longitudinal studies assessing the cumulative effects of energy drink consumption on
different organ systems.
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