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ABSTRACT

Background: Energy drink consumption has increased among young adults, particularly medical students, due to
academic stress, prolonged study hours, and the perceived need for enhanced alertness. This study assessed the
prevalence, consumption patterns, associated factors, and perceived benefits and health risks of energy drink use
among MBBS students.

Methods: A cross-sectional analytical study was conducted among 120 MBBS students at a private medical college
in Kanpur, Uttar Pradesh, using a structured, self-administered questionnaire. Data regarding socio-demographic
characteristics, consumption patterns, motivations, awareness of health risks, and self-reported adverse effects were
collected. Associations were assessed using the Chi-square test, with p<0.05 considered statistically significant.
Results: Overall, 47.5% of students reported consuming energy drinks, with 69.2% of consumers reporting rare use.
The commonest motivations were boosting energy and improving concentration, while Red Bull and Sting were the
preferred brands. Although 75.0% were aware of potential health risks and 85.0% considered long-term consumption
harmful, awareness was not significantly associated with consumption (p=0.2986). Palpitations (16.7%) and
gastrointestinal symptoms (9.2%) were the most frequently reported adverse effects. Consumption was significantly
associated with male gender (p<0.0001) and year of study (p=0.0417).

Conclusion: Energy drink consumption was common despite substantial awareness of health risks. Targeted health
education, stress management, and promotion of healthier alternatives may help reduce consumption among medical
students.
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INTRODUCTION

Energy drinks are pre-packaged, ready-to-consume
beverages that contain caffeine along with calories and
other purported energy-boosting ingredients such as
taurine, guarana, L-carnitine herbal extracts, and B
vitamins.' First introduced in the United States during the
late 1990s, they have rapidly evolved into one of the
highest-selling categories within the functional beverage

industry, with annual global sales projected to exceed 21
billion US dollars by 2026.2

Energy drinks are aggressively marketed toward
adolescents and young adults, who constitute the primary
consumer population. A large European survey conducted
across 16 countries reported a lifetime prevalence of
energy drink consumption of nearly 68% among
adolescents, compared to 30% among adults. Among
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regular consumers, around 12% were identified as high
chronic users, consuming an average of seven litres per
month.? Similar prevalence rates among adolescents have
also been documented in Canada (62%) and Germany
(61%).*° Furthermore, studies from the United States
have demonstrated a steady rise in energy drink
consumption between 2003 and 2016 across adolescent,
young adult, and middle-aged populations, highlighting
the increasing global popularity of these beverages among
younger age groups.®

Medical students represent a particularly vulnerable
group for excessive energy drink (ED) consumption
because of the unique academic and psychological
pressures associated with medical training. The
underlying motivators in this cohort include irregular
sleep patterns including the need to stay awake till late at
night, managing long shifts and clinical duties. Similar
findings have been reported in previous studies, where
prolonged wakefulness and improved cognitive or
academic performance were identified as major drivers of
ED use among medical students.” Additionally, evidence
suggests that individuals consuming alcohol mixed with
energy drinks (AmED) tend to consume alcohol more
frequently and in greater quantities compared to non-
users, thereby increasing the risk of severe dehydration,
alcohol poisoning, and other high-risk behaviours.?

Although the individual ingredients present in energy
drinks are generally considered safe when consumed
within recommended limits, increasing consumption—
particularly among young adults and students—has raised
concerns regarding their potential health effects.
Excessive intake of energy drinks has been associated
with a range of adverse outcomes, most notably affecting
the cardiovascular and neurological systems. Caffeine,
the principal active ingredient in most energy drinks, is
largely responsible for their stimulant effects. A typical
250 ml serving contains approximately 50-150 mg of
caffeine, and excessive consumption may result in
caffeine intake approaching or exceeding recommended
safety thresholds.” Additionally, numerous ingredients in
energy drinks have been linked to adverse effects such as
arrhythmias, anxiety, insomnia, restlessness, caffeine
toxicity, gastrointestinal disturbances, obesity, and type 2
diabetes, highlighting the need to create awareness among
the younger generations about the same. '

Despite the increasing popularity of EDs among young
adults, there remains limited evidence regarding their
consumption patterns, motivations for use, and awareness
of potential health risks among MBBS students,
particularly in the Indian context. Understanding both the
perceived benefits and perceived risks of ED
consumption is essential for developing targeted
educational interventions and promoting informed
consumption practices. The present study was thus
undertaken to assess the prevalence and patterns of
energy drink consumption, identify factors associated
with its use, and explore the perceived benefits and health
risks among MBBS students.

METHODS
Study design and setting

This cross-sectional analytical study was conducted
among MBBS students enrolled at a private medical
college in Kanpur, Uttar Pradesh, India. Data were
collected over a six-month period from October 2025 to
March 2026 wusing a structured, self-administered
questionnaire  designed to assess energy drink
consumption patterns and perceptions regarding their
benefits and risks.

Study population and sampling strategy

The study population comprised undergraduate MBBS
students from all professional years who were enrolled in
the institution during the study period. A non-probability
convenience sampling method was used. The
questionnaire was disseminated electronically through
official MBBS student WhatsApp groups, and students
from all professional years were invited to participate
voluntarily to ensure representation across different
academic years. Students were encouraged to share the
survey among their classmates to maximize participation.
Only fully completed questionnaires were included in the
final analysis.

Sample size estimation

The sample size was determined using the standard
formula for cross-sectional studies:

Z2P(1 - P)
n=—g@

Based on a previously reported prevalence of 62% for
energy drink consumption among medical students in
New Delhi, India, a 95% confidence level (Z=1.96), and
an absolute precision of 9%, the minimum required
sample size was calculated to be approximately 112
participants.'® To improve representation across different
professional years and to account for potential incomplete
or non-response questionnaires, the target sample size
was increased to 120 students.

Data collection tool

Data were collected using a semi-structured, self-
administered questionnaire. The tool addressed socio-
demographics, consumption frequency, motivations,
awareness of harmful effects and experienced side
effects.

Variables under study

The primary outcome variable was energy drink
consumption, assessed as a dichotomous variable
(consumer/non-consumer). Independent variables
included socio-demographic characteristics (age, gender,
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and year of study), frequency of energy drink
consumption, preferred brand, reasons for consumption,
awareness regarding potential health risks, and self-
reported adverse effects following energy drink intake.
Consumption frequency was operationally categorized as
rarely (less than once a month), a few times a month (1-3
times per month), once a week, several times a week (2—6
times per week), and daily.

Statistical analysis

Data were entered into Microsoft Excel and analysed
using SPSS version 25 (IBM Corp., Armonk, NY, USA).
Continuous variables were summarized using mean and
standard deviation, whereas categorical variables were
expressed as frequencies and percentages. Associations
between categorical variables were assessed using the
Chi-square test. A p value <0.05 was considered
statistically significant.

Ethical considerations

Ethical approval for the study was obtained from the
Institutional Ethics Committee of Rama Medical College,
Hospital and Research Centre prior to commencement of
the study (Approval No. RMCHRC/IEC/Acad-
2025/5111-B). Participation was voluntary, and electronic
informed consent was obtained from all participants
before questionnaire administration. Confidentiality and
anonymity of participants were maintained throughout the
study, and no personally identifiable information was
collected.

RESULTS
Socio-demographic profile

The mean age of the 120 MBBS respondents was
21.46+1.33 years. The study saw a higher participation
rate from female students (66.7%) and students in their 1%
(35.0%) and 3" (35.0%) professional years (Table 1).

Table 1: Socio-demographic profile of MBBS
respondents (n=120).

Frequency Percentage

‘ Variables Category

™) (%)
 Female 80 667
Gender Male 40 333
1st Year 42 35.0
Year of 2nd Year 27 22.5
study 3rd Year 42 35.0
Final Year 9 7.5
Age (vears) MeantSD  21.46+1.33 ;{Sange: 18-

Consumption habits and brand preferences

Red Bull (34.5%) and Sting (28.4%) were the most
frequently cited brands. While 69.2% of students
consumed EDs "Rarely," a significant subset of the
medical student population used them multiple times per
week (Table 2).

Table 2: Patterns of energy drink consumption among

students.

Parameters Category N %
Rarely 83 69.2
Several
times a 13 10.8
week

Frequenc A e

quency times a 12 10.0

month
Once a 10 83
week
Daily 2 1.7
Red Bull 40 34.5

Most preferred St 33 284

brands

Monster 17 14.7

To boost energy levels 40.8% (49)
To improve focus/concentration

c
% For stimulation of mental activity
&

Toincrease alertness

To increase athletic performance 17%(2)

0 0 0 E) 0 %0
Mumber of Respondents

Figure 1: Primary reasons for energy drink
consumption.

The leading driver for ED consumption was "To boost
energy levels" (40.8%), followed by "To improve
focus/concentration” (28.3%) highlighting the relatively
high academic pressures, medical students face (Figure

1).
Health impacts and perceptions

A high percentage of students (75%) were aware of the
harmful effects. However, 40.8% of students still reported
experiencing adverse physiological effects (Table 3).

Energy drink consumption was found to be highly
significantly associated with gender ("2 (1)=19.887,
p<0.0001), with male participants reporting a
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significantly higher prevalence of consumption (77.5%)
compared to females (32.5%). The year of study also
demonstrated a statistically significant relationship (y"2
(3)=8.218, p=0.0417), with consumption peaking
noticeably during the final year (77.8%) and second year

(63.0%). Conversely, awareness of potential risks did not
significantly influence habits (y*2 (2)=2.417, p=0.2986),
indicating that understanding the health risks of excessive
consumption does not reliably deter usage in this cohort
(Table 4).

Table 3: Perceived risks and experienced adverse effects.

Parameter Categor N %
Yes 90 75.0

Awareness of risks Somewhat 20 16.7
No 10 8.3
None 71 59.2
Palpitations 20 16.7

Negative effects GIT Side Effects 11 9.2
Insomnia 10 8.3
Others (Headache. Irritability) 8 6.6

Table 4: Association of sociodemographic and awareness factors with energy drink consumption.

Do you
consume
energy
drinks? (No)

Do you
consume
energy
drinks? (Yes)

Variables P value

Category

Significance

Female 54 (67.5%) 26 (32.5%) 80 Highly
< ..
Gender Male 9 (22.5%) 31 (77.5%) 40 DB <RI e
st year 25 (59.5%) 17 (40.5%) 42
Year of 2nd year 10 (37.0%) 17 (63.0%) 27 Statistically
vy Sl 26(61.9%)  16(8.1%) 42 o218Q) 00417 o ificant
Final year 2 (22.2%) 7 (77.8%) 9
A No 3 (30.0%) 7 (70.0%) 10
Ofvi?:lf:ess Somewhat 10 (50.0%) 10 (50.0%) 20 2417(2) 0298  Not Significant
Yes 50 (55.6%) 40 (44.4%) 90
DISCUSSION Our findings indicate that the primary motivations for

Energy drinks are primarily carbohydrate-rich beverages
that are designed to enhance energy levels temporarily
through the provision of high amounts of caffeine, which
promotes wakefulness by antagonizing adenosine
receptors and delaying the onset of sleep.!'Altered sleep
cycles often contribute to a perceived dependence on
energy drinks, as individuals increasingly use them to
counteract fatigue and maintain alertness.'? Past studies
have established that medical students are more likely to
indulge in their regular or occasional use compared to
students coming from other specialities. '

The present study highlights a complex relationship
between medical knowledge and lifestyle practices
among MBBS students where despite significant
awareness of the adverse effects of these drinks, their use
was largely prevalent in them. Notably, while the
prevalence of "Daily" consumption was reported to be
low (1.7%), the intermittent use of energy drinks (EDs) as
a functional tool was found to be widespread.

energy drink consumption among medical students were
boosting energy levels (45.8%) and improving focus
(26.7%).Mularczyk-Tomczewska et al in their study,
noted that the most common motivations for energy drink
(ED) consumption were increased energy (63.1%),
improved concentration while studying (37.3%), and taste
(37.4%), followed by the use of EDs as a substitute for
coffee (32.0%)."

Red Bull (34.5%) and Sting (28.4%) emerged as the
leading brands. The popularity of Red Bull is consistent
with international trends where it remains a market
leader. Similar trends were noted by Edrees et al, in their
study who found that Code Red was the most preferred
energy drink brand among their participants, followed by
Red Bull, indicating the strong popularity of these brands
among young consumers.'*> However, the high preference
for Sting in our local context likely reflects its
affordability and aggressive marketing in the Indian
market. The finding is consistent with recent market
trends in India. According to a 2023 industry report, Sting
has gained considerable popularity among adolescents
and young adults, particularly students, owing to its
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affordability and accessibility. The report further notes
that the brand has achieved substantial penetration among
price-sensitive consumers, including students, and has
expanded the accessibility of energy drinks beyond their
traditional premium market segment. '

Previous studies have demonstrated that energy drink
consumption is associated with increased heart rate and
arterial blood pressure, primarily due to the stimulatory
effects of caffeine.!® Consistent with these observations,
16.7% of participants in our study reported experiencing
palpitations, suggesting a notable cardiovascular response
following energy drink intake. Further, energy drink
consumption has been associated with symptoms such as
anxiety, insomnia, gastrointestinal disturbances, muscle
twitching, restlessness, and episodes of heightened
energy.!” Consistent with these reported stimulant-related
effects, 16.7% of students in our study experienced
palpitations and 8.3 per cent suffered from insomnia.

While only a small fraction of our respondents reported
mixing EDs with other substances, the literature suggests
this is a critical area for vigilance. Pérez-Maiia et al.
(2021) noted that mixing energy drinks with alcohol can
mask the effects of intoxication, leading to "wide-awake
drunkenness" and increased risk-taking behaviour.'®
Previous studies have also identified energy drink
consumption as a potential risk factor for accidents and
various adverse health outcomes among young
individuals." Although prevalence in our specific MBBS
cohort was low for alcohol mixing (6.7% reported
mixing), the potential for dependency and withdrawal, as
cited by Rogers et al. (2010), remains a concern for
students seeking to maintain constant energy levels.

Male students have been found to be significantly more
likely to consume energy drinks compared to females.?%?!
On similar lines, the present study demonstrated a highly
significant association between gender and energy drink
consumption, with male students reporting a substantially
higher prevalence of consumption than females (77.5%
vs. 32.5%; ¥*(1)=19.887, p<0.0001). In addition, a
statistically significant association was observed between
the year of study and energy drink consumption
(x*(3)=8.218, p=0.0417), with the highest prevalence
among final-year students, followed by second-year
students. Similar trends have been observed in past
studies where most ED users were in their fourth
academic year, followed by second and fifth years.8This
trend may reflect the increasing academic demands,
prolonged study hours, examination stress, and greater
reliance on stimulants to combat fatigue as students
advance through medical training.

A significant finding of this study is the "Knowledge-
Behaviour Paradox." Although a substantial proportion of
participants were aware of the potential health risks
associated with energy drink consumption, awareness of
these risks did not significantly influence their
consumption habits (¥*(2)=2.417, p=0.2986). Similar

observations were reported by Hossain et al in a study
among medical college students in New Delhi, where
62% of participants reported consuming energy drinks
despite 60.4% being aware of their harmful effects and
59.7%  possessing  knowledge regarding  their
ingredients.'® These findings suggest that knowledge
alone may be insufficient to deter energy drink use among
medical students. Factors such as academic pressure,
sleep deprivation, the perceived need for enhanced
alertness and concentration, and social influences may
override health-related knowledge, leading students to
continue consuming energy drinks despite being aware of
their potential adverse effects.

Limitations of the study

The present study has certain limitations that should be
considered while interpreting its findings. First, the cross-
sectional  design  precludes  establishing  causal
relationships between energy drink consumption and the
associated factors identified. Second, the study was
conducted among MBBS students from a single medical
college using a non-probability sampling approach, which
may limit the generalizability of the findings to other
student populations or geographical settings. Third,
information on energy drink consumption, motivations,
awareness, and adverse effects was self-reported and may
therefore be subject to recall bias and social desirability
bias. Furthermore, the study did not quantify the exact
amount of caffeine consumed from energy drinks or other
dietary sources such as coffee, tea, or soft drinks, which
may have influenced the reported adverse effects. Despite
these limitations, the study provides valuable insights into
the consumption patterns, perceptions, and associated
factors of energy drink use among Indian medical
students and may serve as a basis for larger multicentric
studies in the future.

CONCLUSION

Energy drink consumption was common among MBBS
students, with most participants consuming these
beverages intermittently to enhance energy levels and
improve concentration. Male students and those in senior
academic years demonstrated significantly higher
consumption. Despite a high level of awareness regarding
the potential health risks associated with energy drinks,
such knowledge did not significantly influence
consumption behaviour, highlighting a persistent
knowledge—behaviour gap. These findings underscore the
need for targeted educational interventions, stress
management programmes, and institutional initiatives
promoting healthier strategies for managing academic
demands and fatigue among medical students.

ACKNOWLEDGEMENTS

Authors would like to thank all the MBBS students who
voluntarily participated in the study and the Department

International Journal of Community Medicine and Public Health | October 2026 | Vol 13 | Issue 10 Page 5886



Verma S et al. Int J Community Med Public Health. 2026 Oct;13(10):5882-5887

of Community Medicine and the college for facilitating
the conduct of the study.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: Ethical approval for the study was
obtained from the Institutional Ethics Committee of Rama
Medical College, Hospital and Research Centre prior to

commencement  of  the

study  (Approval  No.

RMCHRC/IEC/Acad-2025/5111-B)

REFERENCES

1.

10.

Yunusa I, Muhammad A. Energy-drinks:
Composition and health benefits. Bayero J Pure
Appl Sci. 2012;4(2):186-91.

Jagim AR, Harty PS, Tinsley GM, Kerksick CM,
Gonzalez AM, Kreider RB, et al. International
society of sports nutrition position stand: Energy
drinks and energy shots. J Int Soc Sports Nutr.
2023;20(1):69-139.

Zucconi S, Volpato C, Adinolfi F, Gandini E,
Gentile E, Loi A, et al. Gathering consumption data
on specific consumer groups of energy drinks.
EFSA Supporting Publ. 2013;10(3):EN-394.

4. Azagba S, Langille D, Asbridge M. An
emerging adolescent health risk: Caffeinated energy
drink consumption patterns among high school
students. Prev Med. 2014;62:54-9.

Galimov A, Hanewinkel R, Hansen J, Unger JB,
Sussman SY, Morgenstern M. Energy drink
consumption among  German  adolescents:
Prevalence, correlates, and predictors of initiation.
Appetite. 2019;139:172-9.

Jagim AR, Harty PS, Barakat AR, Erickson JL,
Carvalho V, Khurelbaatar C, et al. Prevalence and
amounts of common ingredients found in energy
drinks and shots. Nutrients. 2022;14(2):314.

Qasem NW, Al-Omoush O, Al Ammouri ZM,
Alnobani NM, Abdallah MM, Khateeb AN, et al.
Energy drink consumption among medical students
in Jordan — prevalence, attitudes, and associated
factors: A cross-sectional study. Ann Med Surg.
2024;86:1906-14.

Salem M, Kahwaji A, Al Asadi L, Hourania Y,
Mhawesh R, Nasab E, et al. Energy drinks
consumption and association factors among medical
science students in Syria: A cross-sectional study.
Medicine. 2025;104.

Costantino A, Maiese A, Lazzari J, Casula C,
Turillazzi E, Frati P, et al. The dark side of energy
drinks: A comprehensive review of their impact on
the human body. Nutrients. 2023;15(18):3922.
Hossain S, Borle A, Mandal I, Arora E, Mishra A,
Gupta T, et al. Practices towards energy drink
consumption among the students of a medical

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

college in New Delhi, India. Cureus. 2025;17(2):
€79819.

Seifert SM, Schaechter JL, Hershorin ER, Lipshultz
SE. Health effects of energy drinks on children,
adolescents, and young adults. Pediatrics.
2011;127(3):511-28.

Sanchez SE, Martinez C, Oriol RA, Yanez D,
Castafieda B, Sanchez E, et al. Sleep quality, sleep
patterns and consumption of energy drinks and other
caffeinated beverages among Peruvian college
students. Health (Irvine Calif). 2013;5(8B):26-35.
Edrees AE, Altalhi TM, Al-Halabi SK, Alshehri
HA, Altalhi HH, Althagafi AM, et al. Energy drink
consumption among medical students of Taif
University. ] Family Med Prim Care. 2022;11:3950-
5.

Mularczyk-Tomczewska P, Koweszko T,
Koperdowska JM, Adamska E, Silczuk A. Energy
drink knowledge, consumption, and regulation
support among Polish medical and non-medical
students: A cross-sectional study. Nutrients.
2025;17:1-11.

Democratisation of Energy Drinks in India. 203;
Available at https://www.euromonitor.com/article/
democratisation-of-energy-drinks-in-india, Accessed
on 9 June 2026

Alsunni AA. Energy Drink Consumption: Beneficial
and Adverse Health Effects. Int J Health Sci
(Qassim). 2015;9(4):468-474.

Bedi N, Dewan P, Gupta P. Energy drinks: Potions
of illusion. Indian J Pediatr. 2014;51:529-33.
Pérez-Mana C, Mateus JA, Diaz-Pellicer P, Diaz-
Baggerman A, Pérez M, Pujadas M, et al. Effects of
mixing energy drinks with alcohol on driving-
related skills. Int J Neuropsychopharmacol.
2022;25(1):13-25..

Ruiz LD, Scherr RE. Risk of energy drink
consumption to adolescent health. Am J Lifestyle
Med. 2018;13(1):22-5.

Mun SJ, Ryu JS, Lee MO, Son YS, Oh SJ, Cho HS,
et al. Generation of expandable human pluripotent
stem cell-derived hepatocyte-like liver organoids. J
Hepatol. 2019;71(5):970-85.

Dillon P, Kelpin S, Kendler K, Thacker LR, Dick D,
Svikis D. Gender differences in any-source caffeine
and energy drink use and associated adverse health
behaviors. J Caffeine Adenosine Res. 2019;9(1):12-
19.

Cite this article as: Verma S, Gahlot A, Surbhi.
Energy drink consumption patterns and perceived
benefits and health risks among MBBS students: a
cross-sectional study. Int ] Community Med Public
Health 2026;13:5882-7.

International Journal of Community Medicine and Public Health | October 2026 | Vol 13 | Issue 10 Page 5887




  n =    Z 2 P ( 1 − P )   d 2

