
ABSTRACT

This study aimed to determine the prevalence and associated factors of 
Energy Drinks (EDs) use among university students in Lahore, Pakistan. 
A cross-sectional study was conducted with 400 students (mean age: 20.6 
years) who completed an anonymous questionnaire administered by the 
research team within their universities. Descriptive statistics revealed 
a high prevalence of EDs use, with 47.5% of participants reporting 
consumption. Chi-Square analysis showed significant associations 
between EDs use and several factors. Specifically, males were more 
likely to be EDs consumers than females (p<0.001), and consumed 
them more frequently (p=0.008). Additionally, ED use was significantly 
higher among students involved in sports or physical activities (p=0.042) 
and among smokers compared to non-smokers (p=0.001). In conclusion, 
this study highlights the high prevalence of EDs consumption among 
university students in Lahore and underscores the need for public health 
campaigns to raise awareness about the potential health risks associated 
with these beverages. However, self-reported data may have introduced 
bias, highlighting the need for further research.
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INTRODUCTION

Energy Drinks (EDs), which are widely 
available non-alcoholic beverages containing 
high levels of caffeine, sugar, and stimulants 
like taurine and guarana, have surged in global 
popularity, particularly among young adults. This 
rise in consumption has generated significant 
public health concern due to their potential 
adverse effects on human well-being (Protano et 
al. 2023). A study revealed that ED use is more 
prevalent in males and adults, particularly. Adults 
mostly use EDs to seek pleasure and escape from 
burdens of life as their use cause excitement in 
them because of extra energy in them. It has been 
found that energy drinks are consumed mostly to 
compensate for lack of sleep, boosting energy, 
boosting focus during the study, driving for a 
longer period of time, consuming with alcohol 
to improve the flavor of drinks, or overcoming 
hangovers (Poulos & Pasch 2016). 

The primary ingredient of concern in EDs 
is caffeine, which, when consumed in excessive 
amounts, can lead to a range of physiological 
and psychological issues. Caffeine intoxication 
has been linked to restlessness, anxiety, 
tachycardia, and insomnia, while chronic high 
doses can increase mean arterial blood pressure 
and contribute to insulin resistance (Borlu et 
al. 2019). Furthermore, studies have reported 
that the stimulating properties of EDs can 
have unfavorable effects, particularly on the 
cardiovascular and neurodegenerative systems. 
Fatalities have been linked to cardiac arrest 
following EDs consumption in some cases. Other 
reported health outcomes include palpitations, 
stomachaches, headaches, tremors and anxiety 
(Costa et al. 2016). 

The etiology of these deleterious 
consequences is linked to the beverages' natural 
neuro-stimulant qualities, with caffeine being 
the most prominent component (Costantino 

Article History:
Received 03-11-2025
Revised 05-01-2026
Accepted 11-03-2026
Published 30-07-2026

Keywords: 
addiction, caffeine, energy 
drink, side effects, university 
students 

*Corresponding Author: 
tel: +60139414350
email: chesuhaili@unisza.
edu.my

https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
https://journal.ipb.ac.id/index.php/jgizipangan 
https://doi.org/10.25182/jgp.2026.21.2.99-108          
mailto:chesuhaili@unisza.edu.my
mailto:chesuhaili@unisza.edu.my
https://crossmark.crossref.org/dialog/?doi=10.25182/jgp.2026.21.2.99-108&domain=pdf&date_stamp=2026-07-30


100	 J. Gizi Pangan,Volume 21, Number 2, July 2026

Majeed et al.

et al. 2023). The primary action of caffeine is 
in antagonism of adenosine receptors in the 
central nervous system which increases neuronal 
excitability and neurotransmitter release 
(dopamine, norepinephrine, and glutamate) in 
the body. Such a mechanism leads to an increase 
in alertness and less perception of fatigue, but 
high dose or chronic use can cause dis-regulation 
of sleep-wake cycle and impair autonomic 
balance. Also, caffeine activates the sympathetic 
nervous system, leading to acceleration of heart 
rate, blood pressure, and the circulation of 
catecholamines, which can cause cardiovascular 
stress in vulnerable people. The caffeine also 
affects metabolic and endocrine pathways, 
enhancing cortisol secretion and disrupting 
glucose homeostasis, which may worsen anxiety, 
gastrointestinal disturbances, and metabolic 
stress in case of high dosage or its activity in 
combination with other stimulants that are often 
found in energy drinks (Alimyar et al. 2024).

Beyond the direct health risks of their 
ingredients, the consumption of EDs is often 
associated with other health-damaging behaviors. 
Research has shown that EDs use can be linked 
to inadequate nutrition, higher Body Mass Index 
(BMI), and, most notably, a greater propensity 
for using tobacco, alcohol, illicit drugs, 
sweetened beverages and junk food  (Galimov et 
al. 2019; Marinoni et al. 2022). Elevated BMI, 
coupled with poor nutrition, is already posing 
a significant long-term health impact. A recent 
study in Lahore illustrates that in the 15−34 age 
range, 10.9% citizens have diabetes while 33.8% 
are pre-diabetic (Tariq 2023). Another study 
states that EDs hinder the normal glucose levels 
2 hours after their ingestion both in normal and 
pre-diabetic individuals (Hassan et al. 2025). The 
review article in Pak Heart J confirms a strong 
association between acute ED intoxication and 
various cardiovascular complications, including 
hypertension, cardiac arrythmia, myocardial 
infarction, cardiomyopathy, and cardiac arrest 
(Zahoor et al. 2020). The European Cardiac 
Arrhythmia Society (ECAS) also warns that EDs 
may risk heart health, especially for children 
and those with a medical history of heart issues 
(Lévy et al. 2019). Even though adolescents’ 
consumption of caffeine from other beverages 
has declined in the past years but caffeine intake 
from EDs has significantly increased in recent 
years (Ruiz & Scherr 2019).

Caffeine content in EDs is harmful if 
consumed above safe limits. FDA limits caffeine 
to 400 mg/day for adults, depending on sensitivity 
and excretion rate among individuals (Food and 
Drug Administration (FDA) 2024). The European 
Cardiac Arrhythmia Society (ECAS) advise 
that children under 14 years old should avoid 
caffeine, while teenagers should limit intake 
to 2.5–3 mg/kg bw daily (Lévy et al. 2019b). 
However, caffeine content of all the energy drinks 
in the market has been found concerning. The 
study found energy drinks contain about 102.2 
mg caffeine per serving, with 30.7 mg/100 mL 
(Keaver et al. 2017). 

The global consumption patterns of EDs 
are a major concern. A study at Khyber Medical 
University, Kohat, Pakistan, found that 70.2% 
of MBBS students consume EDs. Of these 
consumers, 30.7% consume them at least once 
a day, while the remaining consume more than 
one per day (Zaman et al. 2023). Another study 
indicates that almost two-thirds of Pakistani 
athletes consume sports and energy drinks, with 
Sting being most common (Khan et al. 2022). 
Similarly high rates have been observed in other 
countries as well. It is estimated that >60% of 
the young university population in the United 
States consume EDs (García et al. 2025). A 
study in Eastern Croatia reported that 52.4 % of 
university students were found to be consuming 
EDs (Pavlovic et al. 2023). Despite the known 
risks, many consumers remain unaware of the 
potential adverse effects. It is also observed 
that consumers do not bother to read the label 
before purchasing anything. That is the reason 
they are not conscious of the adverse effects of 
EDs consumption (Chang et al. 2017) . Also, 
the supermarkets often stock EDs alongside 
sports beverages, leading to confusion among 
customers. Sports drinks replenish electrolytes 
and water lost during exercise, while EDs use 
non-nutritive stimulants to boost performance, 
leading to dehydration (Mutabazi et al. 2019).

The regulatory landscape has now evolved. 
EDs were categorized as Natural Health Products 
before 2013 when they were reclassified to fall 
under the Food and Drug Act. This meant that 
they were subject to new rules on the amount 
of caffeine they contained, the requirement for 
cautionary labelling, and limitations on their 
ability to make health claims. In 2010, Health 
Canada's expert team on caffeinated energy drinks 
defined them as "drugs containing stimulants" 



J. Gizi Pangan,Volume 21, Number 2, July 2026  	 	 101

Energy drink consumption among university students

and deemed them a "safety concern" (Hammond 
et al. 2018). US Food and Drug Administration 
has linked EDs consumption to possible lethal 
consequences due to presence of more caffeine 
content in them (FDA 2024). Recently, the 
European Cardiac Arrythmia Society has 
postulated some recommendations regarding EDs 
consumption to prevent diseases. Consumption 
of EDs before or during sports or mixing EDs 
with alcohol or other illegal medicines is strictly 
prohibited (Lévy et al. 2019).

While the global literature on EDs 
consumption is substantial, a critical gap 
remains in the regional context of Pakistan. 
To our knowledge, no previous study has 
comprehensively examined the consumption 
patterns and associated factors of EDs use among 
university students in Lahore. Given the growing 
global use of EDs and the related health hazards, 
understanding these relationships is crucial for 
developing effective prevention strategies.

Therefore, this study aims to determine the 
prevalence of EDs consumption among university 
students in Lahore, Pakistan, and to identify its 
association with lifestyle characteristics. The 
findings highlighted the need for developing 
and implementing appropriate public health 
interventions to mitigate the potential risks of 
EDs use.

METHODS

Design, location, and time
It was a cross-sectional study with a 

sample size of 400 individuals. Ethical approval 
for the study was obtained from the Institutional 
Review Committee for Biomedical Research, 
University of Veterinary and Animal Sciences 
Lahore, under approval number 69/IRC/BMR. 
The study was conducted on the university 
students of Lahore. Universities were selected 
randomly based on accessibility and sector 
category. Informed consent was taken from each 
participant and ethical approval was taken from 
the administration of all the institutions and after 
that data was collected.

Sampling
According to the target population of 

Lahore, we calculated the sample size of 400 
using the formula n = Z2p(1-p)/d2, where; level of 
confidence=95%, Margin of error=5%.

A multistage sampling approach was 
used, where 3 (2 public and 1 private university) 
out of 35 universities (13 public and 22 private 
universities) were selected.  Within each selected 
university, students who were willing to participate 
were invited to complete the questionnaire. The 
survey comprised students from several public 
and private universities in Lahore. The sample 
was adjusted to reflect the majority population of 
university students in the city of Lahore. 

Data was collected in the month of 
January and February, 2025. The inclusion 
criteria for participants recruited in the study was 
students who were enrolled in any bachelors or 
postgraduate degree program in a university and 
have age of 18 and above. Students who were 
below 18 and had any medical condition were 
excluded from the study. 

Data collection
After explaining the purpose of study and 

taking consent, self-administered questionnaires 
were distributed to participants. The questionnaire 
was divided into three segments. The first and 
second segments contained 11 questions regarding 
sociodemographic and socioeconomic factors. 
The third segment concerned participant’s habits 
and EDs consumption comprised of 22 questions. 
The questionnaire was designed by revising 
some questions from a similar study conducted 
by Pavlovic et al. (2023) at the Josip University 
of Osijek in eastern Croatia. A questionnaire trial 
was conducted before the actual survey to ensure 
the clarity, ordering, consistency and acceptance 
of the questionnaire. The research team validated 
the questionnaire by pilot testing in which the 
questionnaire was administered to 20 participants. 
The participants included in pretesting were 
excluded from the main study. The research team 
then administered the validated questionnaire to 
the targeted sample. 

Data analysis
IBM SPSS Statistics 23 was used 

to analyze the data. Descriptive statistics 
(frequencies, percentages, and means) were used 
to summarize participants’ sociodemographic 
characteristics and patterns of EDs consumption. 
The Chi-square (χ²) test was applied to study 
associations between categorical variables such 
as EDs consumption status (consumer/non-
consumer) and sociodemographic characteristics 
including gender, field of study, university, level 
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of study, student status, playing sports, cigarette 
smoking, and coffee intake. When expected cell 
frequencies were less than five, Fisher’s exact 
test was used instead. To determine relationships 
between the frequency of EDs consumption 
and other variables such as gender, playing 
sports, smoking, coffee intake, Spearman’s 
correlation was applied. As variables were all 
nominals/categorical, Spearman’s correlation 
was used instead of Pearson’s correlation. All 
statistical tests were two-tailed, and a p<0.05 was 
considered statistically significant.  

RESULTS AND DISCUSSION

Out of 400 participants, 57.8% were 
females, while 42.3% were males. Participants 
were chosen from 3 universities in Lahore, out 
of which 72.5% were medical students. Almost 
97.3% of the participants were undergraduates, 
while remaining were postgraduate students. 66% 
of the students were day scholars and 34% were 
hostel residents. The mean age of the participants 
was 20.6 years. For reference, the results for 
participants’ profiles are shown in Table 1.

Study showed that 190 participants 
(47.5%) out of 400 reported EDs consumption 
(Figure 1a). Among 190 consumers, 109 (64.5%) 
were males, while only 81 (35.1%) were females, 
presented in Figure 1b. This prevalence is in line 
with findings from several international studies 
(Borlu et al. 2019), although it is somewhat 
higher than the 38.6% reported among Italian 
students (Majori et al. 2018) and lower than 
what has been observed in certain European and 
Middle Eastern populations (Chang et al. 2017). 
At the same time, other research such as the study 
in Lebanon found less than half of students had 
ever tried EDs (Ghozayel et al. 2020). These 
differences likely reflect cultural influences, 
patterns of marketing, and different regulatory 
environments. Nevertheless, consistently high 
consumption across regions is worrisome, 
particularly at this stage of life when long-term 
health behaviors are being formed.

Out of 190 participants who consume EDs, 
30 (15.8%) were the most frequent consumers (4 
or more times/week) while 32 (16.8%) of them 
called it a “sometime snack” (2−3 times/week). 
53 (27.9%) were less frequent consumers (2-4 
times/month) while 68 (35.8%) were those who 
consume EDs rarely (1 time/month).

Out of 400 participants, 52.5% were non-
consumers. Among 47.5% of consumers, some of 
the most common reasons for EDs consumption 
are presented in Figure 2. A 52 participants 
(27.4%) mentioned they consume EDs as they help 
them stay awake during work hours. 33 (17.4%) 
participants stated that EDs act as their stimulant 
in performing any difficult task, which mirrors 
findings from other countries where students turn 
to EDs as a study performance enhancer (Borlu et 
al. 2019). Some studies, however, also highlight 
taste, physical endurance, or sports as important 
motivators (Majori et al. 2018). A recent meta-

Table 1. Sociodemographic characteristics of 
the study participants

Study participants’ characteristics n=400
n (%)

Sex
Male 169 (42.3)
Female 231 (57.8)

Subject area
Medical 290 (72.5)
Non-Medical 110 (27.5)

University
Public 236 (59.0)
Private 164 (41.0)

Level of study
BS 389 (97.3)
MPhil 10 (2.4)
PhD 1 (0.3)

Student status
Day Scholar 264 (66.0)
Hostel residents 136 (34.0)

Session
Morning 261 (65.3)
Evening 139 (34.8)

Fee status
Fully Funded 72 (18.0)
Partially Funded 79 (19.8)
Self-Finance 249 (62.3)

Source of income
Parents 324 (81.0)
Scholarship 37 (9.3)
Work 32 (8.0)
Other 7 (1.8)

BS: Bachelor of Science; Mphil: Master of Philosophy; 
PhD: Doctor of Philosophy.



J. Gizi Pangan,Volume 21, Number 2, July 2026	 103

Energy drink consumption among university students

analysis confirmed that alertness, fatigue relief, 
and focus are the most common drivers (Nadeem 
et al. 2021). It is possible that high academic 
demands and poor sleep habits push students 
toward EDs as a quick solution.

Of all the participants who take energy 
drinks, 128 (67.4%) stated that flavor is the main 
reason for purchasing a particular energy drink 
brand and 23 participants (12.1%) stated that 
price is the determining factor for their choice. 

It was also discovered that 105 (55.3%) 
consumers read labels while purchasing EDs while 
85 (44.7%) consumers stated that they do not read 
labels. This differs from studies in Taiwan, where 
many students were unaware of the potential 
harms and did not check labels (Chang et al. 
2017). Since EDs are marketed aggressively, the 
lack of consistent label awareness may increase 
risk of overconsumption. Out of 105 consumers 

who read labels, 38 (36.2%) participants were 
interested in the energy value on the labels, 21 
participants (20%) stated that caffeine attracts 
them most, while 12 (11.4%) participants stated 
that they were interested in sugars. While looking 
into the choice of sugars, 145 (76.3%) consumers 
preferred sweetened EDs over unsweetened 
energy drinks and thus are likely to be facing 
more health complications. Excessive sugar 
consumption, particularly from EDs, is associated 
with several adverse health outcomes. High sugar 
intake contributes to obesity, insulin resistance, 
and type 2 diabetes by disrupting normal 
glucose metabolism. Findings in the Journal of 
statistics indicate that the prevalence of diabetes 
and prediabetes in Lahore is increasing with 
age, peaking in individuals aged 35–54, where 
nearly half of the population is affected (Tariq 
2023b). Frequent use of sugary beverages among 

Figure 1. (a) shows the number of participants who consume EDs and who don't (b) shows the 
number of male and female participants out of total 190 participants who consume EDs

ED: Energy Drink

Figure 2. Reasons for energy drink consumption among students
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young adults, especially males, poses a growing 
public health concern, highlighting the need for 
awareness campaigns and policies promoting 
reduced sugar intake and healthier alternatives 
(Gupta & Pushkala 2022).

Participants were also asked about the 
adverse health impacts of EDs. 86 participants 
(45.3%) never experienced any side effects, 21 
(11.1%) experienced sudden drop and rise in 
energy, 19 (10%) experienced increased heart rate 
as the adverse effect while 18 (9.5%) experienced 
headaches as the adverse effect of EDs on their 
health. These results were consistent to other 
studies (Alafif et al. 2021; Nadeem et al. 2021; 
Hammond et al. 2018; Tóth et al. 2020). Also, 
there were studies that reported insomnia (Hardy 
et al. 2021; Nadeem et al. 2021), palpitations 
(Vujcic et al. 2023), excitation (Fields et al. 2015; 
Nordt et al. 2017), and headache as prevailing 
symptoms. A research meta-analysis showed 
insomnia as the main symptom faced by EDs 
consumers including both children and adults 
(Nadeem et al. 2021).

The relationship between EDs consumption 
and other sociodemographic characteristics and 
behaviors is shown in Table 2 below. Results 
show that the prevalence of EDs was more in 
males (64.5%) as compared to females (35.1%). 
These results were confirmed using chi-square 
(p<0.001). Also, it was found that men were also 
the most frequent consumers (four times or more/
month) (p<0.05). This pattern has been reported 
in many countries (Tóth et al. 2020). Still, some 
studies around the world suggest a more mixed 
picture, with some reporting higher female use, 
like a study about EDs consumption among 
college students in Zambia (Mutabazi et al. 2019) 
and others showing little gender difference (Fields 
et al. 2015). These inconsistencies probably 
reflect social and cultural norms around gender, 
as well as differences in marketing strategies.

When the participants were analyzed 
according to their field of study using the chi-
square, it was observed that the field of study has 
a non-significant association with the prevalence 
of EDs consumption (p=0.82). Likewise, an 
insignificant relation was observed between the 
field of study and the frequency of energy drink 
consumption (p=0.269). Observing the sports 
habits of participants, EDs consumption was 
significantly associated with sports (p<0.05). 
It is consistent with prior studies showing that 
athletes often use EDs to enhance performance 

(Tóth et al. 2020).  Also, EDs consumption was 
significantly associated with smoking and coffee 
consumption (p<0.01 and p<0.05 respectively). 
Smoking and coffee use associated with higher 
EDs consumption, echoing with findings from 
other settings (Chang et al. 2017). However, it 
was found that there is no significant association 
between smoking and sports participation 
(p=0.131) and a significant association between 
coffee consumption and sports (p<0.05). In 
particular, male smokers were more likely to 
be EDs consumers, suggesting clustering of 
addictive behaviors (Casuccio et al. 2015). These 
overlapping risk patterns deserve more attention 
in future research. While moderate caffeine 
can act as an ergogenic aid, frequent and high-
dose use may contribute to cardiovascular risks 
(Munteanu et al. 2018).

From Table 3 it can be seen that males are 
significantly more inclined to consume a higher 
quantity of EDs at one time compared to females 
(p<0.001). It reflects the marketing of EDs with 
masculine themes such as strength, endurance, 
and power. Males are more likely to associate 
these beverages with enhanced physical and 
mental performance, aligning with risk-taking 
and competitive traits (Mehta 2025). Excessive 
consumption among males can increase the risk 
of cardiovascular issues, sleep disturbances, and 
dependency on caffeine or sugary beverages 
(Moussa et al. 2025). Such marketing 
strategies need to be regulated to discourage 
overconsumption. 

To confirm the relation between frequency 
of EDs consumption and other socio-demographic 
factors, we performed Spearman correlation. The 
study revealed that there was a weak positive 
correlation between the monthly frequency of 
EDs consumption and playing sports (r=0.137; 
p<0.01. Also, smoking was positively correlated 
to frequency of EDs consumption (r=0.215; 
p<0.001), while no association was found 
between coffee intake and monthly frequency of 
EDs consumption (r=0.099; p<0.05). 

Before leading to the conclusion, it is 
claimed that this study is not without limitations. 
The sample was limited to three universities in 
Lahore and may not represent all students in the 
city or the country. Data were self-reported, so 
under- or over-reporting cannot be ruled out. We 
believe that if these limitations were taken into 
consideration, there would be a higher prevalence 
of EDs consumption. Even so, this study provides 
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the first snapshot of EDs consumption among 
university students in Lahore and highlights 
key patterns and associations, so it can serve 
as a domain for further studies in the future on 
a larger scale. Our study can be used not only 
as a reference source for other researchers but 
also for policy-making. Larger studies across 
multiple regions of Pakistan will be necessary 

to better understand this behavior and its health 
implications.

CONCLUSION

Cardiometabolic risk factors such as 
overweight, obesity, diabetes and hypertension 
are highly prevalent in Pakistan. One of the 

Table 2. Consumption of EDs according to the sociodemographic characteristics and habits of 
participants

Participants’ sociodemographic 
characteristics and habits

Do not drink Drink Overall pn (%)
Sex 0.000*

Male 60 (35.5) 109 (64.5) 169 (100.0)
Female 150 (64.9) 81 (35.1) 231 (100.0)

Subject area 0.82
Medical 160 (55.2) 130 (44.8) 290 (100.0)
Non-Medical 50 (45.5) 60 (54.5) 110 (100.0)

University 0.000*

Public 133 (56.3) 103 (43.6) 236 (100.0)
Private 77 (47.0) 87 (53.0) 164 (100.0)

Level of study 0.564
BS 203 (52.2) 186 (47.8) 389 (100.0)
MPhil 6 (60.0) 4 (40.0) 10 (100.0)
PhD 1 (100.0) 0 (0.0) 1 (100.0)

Student status 0.767
Day Scholar 140 (53.0) 124 (47.0) 264 (100.0)
Hostel residents 70 (51.5) 66 (48.5) 136 (100.0)

Playing sports 0.042*

No 112 (57.7) 82 (42.3) 194 (100.0)
Yes 98 (47.6) 108 (52.4) 206 (100.0)

Cigarette smoking 0.001*

No 200 (55.2) 162 (44.8) 362 (100.0)
Yes 10 (26.3) 28 (73.7) 38 (100.0)

Coffee intake 0.040*

No 110 (57.9) 80 (42.1) 190 (100.0)
Yes 100 (47.6) 110 (52.4) 210 (100.0)

*Chi-Square Test,  p<0.05 were considered statistically significant; EDs: Energy Drinks

Table 3. The amount of consumed EDs on one occasion according to gender

Sex Do not drink
Drink

pLess than 0.25 L 0.25−0.5 L More than 0.5 L Do not know Overall
Male 60 (35.5) 40 (23.7) 40 (23.7) 15 (8.9) 14 (8.3) 169 (100.0) 0.000*

Female 152 (65.8) 37 (16) 23 (10) 9 (3.9) 10 (4.3) 231 (100.0)
Overall 212 (53.0) 77 (19.3) 63 (15.8) 24 (6.0) 24 (6.0) 400 (100.0)

*Chi-square test, p<0.05 were considered statistically significant; EDs: Energy Drinks
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underlying causes for these risk factors is 
consumption of energy drinks. There is a high 
prevalence of energy drink consumption among 
university students in Lahore, particularly among 
males, physically active individuals, and those 
who engage in other risk-related behaviors 
such as smoking.  The reported adverse effects 
highlight potential health concerns associated 
with regular consumption. By offering insight 
into consumption patterns in Pakistan, this study 
highlights the need for greater awareness of these 
products, encourages responsible use, and points 
to the importance of further research to guide 
health education and policy efforts.

ACKNOWLEDGMENT

The authors would like to express their 
sincere gratitude to Dr. Sanaullah Iqbal who 
helped in contacting with the universities 
administration for data collection. His constant 
guidance, valuable insights, and unwavering 
support lead us to complete this study.

DECLARATION OF CONFLICT
 OF INTEREST

The authors have no conflict of interest.

DECLARATION OF GENERATIVE AI
IN SCIENTIFIC WRITING

No generative AI tools were used in the 
content creation, writing of the manuscript, 
data analysis, or interpretation of the results. 
Proofreading services were used only to enhance 
the manuscript's language and grammatical 
quality.

REFERENCES

Alafif N, Al-Rashed A, Altowairqi K,  Muharraq 
A. 2021. Prevalence of energy drink 
consumption and association with 
dietary habits among governmental 
university students in Riyadh. Saudi J 
Biol Sci 28(8):4511−4515. https://doi.
org/10.1016/j.sjbs.2021.04.050

Alimyar O, Nahiz A, Monib AW, Baseer AQ, 
Hassand MH, Kakar UM, Sediqi S, Sarwari 
A, Hejran AB, Rahimi M, Akhundzada 
MS, Niazi P. 2024. Coffea plant (caffeine): 
Examining its impact on physical 

and mental health. Eur J Med Health 
Res 2(2):143−154. https://10.59324/
ejmhr.2024.2(2).16

Borlu A, Oral B, Gunay O. 2019. Consumption 
of energy drinks among Turkish university 
students and its health hazards. Pak J 
Med Sci 35(2):537−542. https://doi.
org/10.12669/pjms.35.2.638 

Casuccio A, Bonanno V, Catalano R, Cracchiolo 
M, Giugno S, Sciuto V, Immordino P. 
2015. Knowledge, attitudes, and practices 
on energy drink consumption and side 
effects in a cohort of medical students. J 
Addict Dis 34(4):274−283. https://doi.org
/10.1080/10550887.2015.1074501

Chang YJ, Peng CY, Lan YC. 2017. Consumption 
of energy drinks among undergraduate 
students in Taiwan: Related factors and 
associations with substance use. Int J 
Environ Res Public Health 14(9):954. 
https://doi.org/10.3390/ijerph14090954

Costa BM, Hayley A, Miller P. 2016. Adolescent 
energy drink consumption: An Australian 
perspective. Appetite 105:638−642. https://
doi.org/10.1016/j.appet.2016.07.001

Costantino A, Maiese A, Lazzari J, Casula 
C, Turillazzi E, Frati P, Fineschi V. 
2023. The dark side of energy drinks: A 
comprehensive review of their impact on 
the human body. Nutrients 15(18):3922. 
https://doi.org/10.3390/nu15183922

[FDA] Food and Drug Administration. 2024. 
Spilling the beans: How much caffeine 
is too much? https://www.fda.gov/
consumers/consumer-updates/spilling-
beans-how-much-caffeine-too-much 
[Accessed 10th June 2023].

Fields SK, Macdonald J, Joseph AM, Wold 
LE, Collins CL, Comstock RD. 2015. 
Consumption of sports and energy drinks 
by high school athletes in the United States: 
A pilot study. Beverages 1(3):218−224. 
https://doi.org/10.3390/beverages1030218

Galimov A, Hanewinkel R, Hansen J, Unger 
JB, Sussman S, Morgenstern M. 2019. 
Energy drink consumption among German 
adolescents: Prevalence, correlates, 
and predictors of initiation. Appetite 
139:172−179. https://doi.org/10.1016/j.
appet.2019.04.016

García G, Ahluwalia J, Candal-Pedreira C, 
Teijeiro A, Rey-Brandariz J, Guerra-
Tort C, Mourino N, Casal-Acción B, 

https://doi.org/10.1016/j.sjbs.2021.04.050
https://doi.org/10.1016/j.sjbs.2021.04.050
https://10.59324/ejmhr.2024.2(2).16
https://10.59324/ejmhr.2024.2(2).16
https://doi.org/10.12669/pjms.35.2.638 
https://doi.org/10.12669/pjms.35.2.638 
https://doi.org/10.1080/10550887.2015.1074501
https://doi.org/10.1080/10550887.2015.1074501
https://doi.org/10.3390/ijerph14090954
https://doi.org/10.1016/j.appet.2016.07.001
https://doi.org/10.1016/j.appet.2016.07.001
https://doi.org/10.3390/nu15183922
https://www.fda.gov/consumers/consumer-updates/spilling-beans-how-much-caffeine-too-much 
https://www.fda.gov/consumers/consumer-updates/spilling-beans-how-much-caffeine-too-much 
https://www.fda.gov/consumers/consumer-updates/spilling-beans-how-much-caffeine-too-much 
https://doi.org/10.3390/beverages1030218
https://doi.org/10.1016/j.appet.2019.04.016
https://doi.org/10.1016/j.appet.2019.04.016


J. Gizi Pangan,Volume 21, Number 2, July 2026		  107

Energy drink consumption among university students

Varela-Lema L, Pérez-Ríos M. 2025. The 
prevalence and characterisation of energy 
drink consumption in North America: 
A systematic review. Public Health 
242:117−123. https://doi.org/10.1016/j.
puhe.2025.02.035

Ghozayel M, Ghaddar A, Farhat G, Nasreddine 
L, Kara J, Jomaa L. 2020. Energy drinks 
consumption and perceptions among 
university students in Beirut, Lebanon: 
A mixed methods approach. PloS One 
15(4):e0232199. https://doi.org/10.1371/
journal.pone.0232199

Gupta P, Pushkala K. 2022. Two white enemies: 
Salt and sugar: 1I. Consumption of 
sugar: Pros and cons. Cell Tissue Res 
22:7225−7244

Hammond D, Reid JL, Zukowski S. 2018. 
Adverse effects of caffeinated energy 
drinks among youth and young adults in 
Canada: A web-based survey. Can Med 
Assoc Open Access J 6(1):E19−E25. 
https://doi.org/10.9778/cmajo.20160154

Hardy R, Kliemann N, Dahlberg P, Bode A, 
Monroe E, Brand J. 2021. The relationship 
between energy drink consumption, 
caffeine content, and nutritional knowledge 
among college students. J Prim Preve 
42(3):297−308. https://doi.org/10.1007/
s10935-021-00635-2

Hassan H, Murtaza MA, Nadeem MS, Karim 
A. 2025. Effect of cola and energy drink 
consumption on blood glucose levels of 
non-obese and obese medical students. Pak 
Armed Forces Med J 75(Suppl-4):S611−
S616. https://doi.org/10.51253/pafmj.
v75iSUPPL-4.12663 

Keaver L, Gilpin S, Fernandes Da Silva JC, 
Buckley C, Foley-Nolan C. 2017. Energy 
drinks available in Ireland: A description 
of caffeine and sugar content. Public 
Health Nutr 20(9): 1534−1539. https://doi.
org/10.1017/S1368980017000362

Khan K, Qadir A, Trakman G, Aziz T, Khattak 
MI, Nabi G, Alharbi M, Alshammari A, 
Shahzad M. 2022. Sports and energy drink 
consumption, oral health problems and 
performance impact among elite athletes. 
Nutr 14(23):5089. https://doi.org/10.3390/
nu14235089

Lévy S, Santini L, Capucci A, Oto A, Santomauro 
M, Riganti C, Raviele A, Cappato R. 
2019a. European cardiac arrhythmia 

society statement on the cardiovascular 
events associated with the use or abuse of 
energy drinks. J Interv Card Electrophysiol 
56(1):99−115. https://doi.org/10.1007/
s10840-019-00610-2

Lévy S, Santini L, Capucci A, Oto A, Santomauro 
M, Riganti C, Raviele A, Cappato R. 
2019b. European cardiac arrhythmia 
society statement on the cardiovascular 
events associated with the use or abuse of 
energy drinks. J Interv Card Electrophysiol 
56(1):99−115. https://doi.org/10.1007/
s10840-019-00610-2

Majori S, Pilati S, Gazzani D, Paiano J, Ferrari 
S, Sannino A, Checchin E. 2018. Energy 
drink and ginseng consumption by italian 
university students: A cross-sectional 
study. J Prev Med Hyg 59(1):E63−e74. 
https://doi.org/10.15167/2421-4248/
jpmh2018.59.1.813

Marinoni M, Parpinel M, Gasparini A, Ferraroni 
M, Edefonti V. 2022. Risky behaviors, 
substance use, and other lifestyle correlates 
of energy drink consumption in children 
and adolescents: A systematic review. Eur 
J Pediatr 181(4):1307−1319. https://doi.
org/10.1007/s00431-021-04322-6

Mehta R. 2025. Chapter 5 - Marketing and 
Economics of Energy Drinks. In: Higgins 
JP, Hahn JD. (eds.) page 43−57.  Energy 
drinks. Amsterdam (NL): Elsevier.

Moussa M, Morl R, Knapp K. 2025. Chapter 10 
- Cautions: Cardiovascular adverse Effects 
Associated With Energy Drinks. In: 
Higgins JP, Hahn JD. (eds.) page 127−144. 
Energy Drinks. Amsterdam (NL): Elsevier.

Munteanu C, Rosioru C, Tarba C, Lang C. 2018. 
Long-term consumption of energy drinks 
induces biochemical and ultrastructural 
alterations in the heart muscle. Anatol 
J Cardiol 19(5):326−323. https://doi.
org/10.14744/AnatolJCardiol.2018.90094

Mutabazi MV, Miyanda B, Ndahayo MM, 
Ndahayo S. 2019. A survey of energy 
drink consumption patterns among college 
students: An article review. EC Emerg 
Med Crit Care 3(5):224−233. https://doi.
org/10.31080/ecec.2019.03.00061

Nadeem IM, Shanmugaraj A, Sakha S, Horner 
NS, Ayeni OR, Khan M. 2021. Energy 
drinks and their adverse health effects: 
A systematic review and meta-analysis. 

https://doi.org/10.1016/j.puhe.2025.02.035
https://doi.org/10.1016/j.puhe.2025.02.035
https://doi.org/10.1371/journal.pone.0232199
https://doi.org/10.1371/journal.pone.0232199
https://doi.org/10.9778/cmajo.20160154
https://doi.org/10.1007/s10935-021-00635-2
https://doi.org/10.1007/s10935-021-00635-2
https://doi.org/10.51253/pafmj.v75iSUPPL-4.12663 
https://doi.org/10.51253/pafmj.v75iSUPPL-4.12663 
 https://doi.org/10.1017/S1368980017000362
 https://doi.org/10.1017/S1368980017000362
https://doi.org/10.3390/nu14235089
https://doi.org/10.3390/nu14235089
https://doi.org/10.1007/s10840-019-00610-2
https://doi.org/10.1007/s10840-019-00610-2
https://doi.org/10.1007/s10840-019-00610-2
https://doi.org/10.1007/s10840-019-00610-2
https://doi.org/10.15167/2421-4248/jpmh2018.59.1.813
https://doi.org/10.15167/2421-4248/jpmh2018.59.1.813
https://doi.org/10.1007/s00431-021-04322-6
https://doi.org/10.1007/s00431-021-04322-6
https://doi.org/10.14744/AnatolJCardiol.2018.90094
https://doi.org/10.14744/AnatolJCardiol.2018.90094
https://doi.org/10.14744/AnatolJCardiol.2018.90094
https://doi.org/10.14744/AnatolJCardiol.2018.90094


108	 J. Gizi Pangan,Volume 21, Number 2, July 2026

Majeed et al.

Sports Health 13(3):265−277. https://doi.
org/10.1177/1941738120949181

Nordt SP, Claudius I, Rangan C, Armijo E, 
Milano P, Yanger S, Tomaszsewski C. 
2017. Reasons for energy drink use and 
reported adverse effects among adolescent 
emergency department patients. Pediatr 
Emerg Care 33(12):770−773. https://doi.
org/10.1097/pec.0000000000000644

Pavlovic N, Miskulin I, Jokic S, Kovacevic 
J, Miskulin M. 2023. Consumption of 
energy drinks among university students 
in Eastern Croatia. Appl Sci 13(2):1124. 
https://doi.org/10.3390/app13021124

Poulos NS, Pasch KE. 2016. Socio-
demographic differences in energy 
drink consumption and reasons for 
consumption among us college students. 
Health Educ J 75(3):318−330. https://doi.
org/10.1177/0017896915578299

Protano C, Valeriani F, De Giorgi A, Angelillo 
S, Bargellini A, Bianco A, Bianco L, 
Caggiano G, Colucci ME, Coniglio MA, 
et al. 2023. Consumption of energy drinks 
among Italian university students: A cross-
sectional multicenter study. Eur J Nutr 
62(5):2195−2203. https://doi.org/10.1007/
s00394-023-03140-w

Ruiz LD, Scherr RE. 2019. Risk of energy drink 
consumption to adolescent health. Am J 
Lifestyle Med 13(1):22−25. https://doi.
org/10.1177/1559827618803069

Tariq R. 2023a. Prevalence of prediabetes in 
lahore, pakistan. J Stat 27

Tariq R. 2023b. Prevalence of prediabetes in 
Lahore, Pakistan. J Stat 27. 

Tóth Á, Soós R, Szovák E, Najbauer NM, Tényi 
D, Csábí G, Wilhelm M. 2020. Energy 
drink consumption, depression, and 
salutogenic sense of coherence among 
adolescents and young adults. Int J Environ 
Res Public Health 17(4):1290. https://doi.
org/10.3390/ijerph17041290

Vujcic I, Stojilovic N, Dubljanin E, Nenadovic 
A, Maksimovic J, Sipetic S. 2023. 
Energy Drinks consumption among 
Serbian medical students. J Subst Use 
28(4):597−601. https://doi.org/10.1080/14
659891.2022.2077248

Zahoor S, Ur Rehman RS, Mahboob HM, Asif S, 
Malik U, Jehangir HMS. 2020. Association 
between energy drinks and cardiovascular 
events: A literature review. Pak Heart J 
53(4): 298−305. https://doi.org/10.47144/
phj.v53i4.1997

Zaman A, Arsalan M, Zaman MK, Momin 
A, Rehman NU, Khan N, Ishtiaq M. 
2023. Frequency of energy drink 
consumption among Khyber Medical 
University-Institute of Medical Sciences 
Kohat Pakistan. Pak Med Stud Res J 
1(3):108−111. 

https://doi.org/10.1177/1941738120949181
https://doi.org/10.1177/1941738120949181
https://doi.org/10.1097/pec.0000000000000644
https://doi.org/10.1097/pec.0000000000000644
https://doi.org/10.3390/app13021124
https://doi.org/10.1177/0017896915578299
https://doi.org/10.1177/0017896915578299
https://doi.org/10.1007/s00394-023-03140-w
https://doi.org/10.1007/s00394-023-03140-w
https://doi.org/10.1177/1559827618803069
https://doi.org/10.1177/1559827618803069
https://doi.org/10.3390/ijerph17041290
https://doi.org/10.3390/ijerph17041290
https://doi.org/10.1080/14659891.2022.2077248
https://doi.org/10.1080/14659891.2022.2077248
https://doi.org/10.47144/phj.v53i4.1997
https://doi.org/10.47144/phj.v53i4.1997

