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ABSTRACT… Objectives: The objective of this study was to determine the short term effects 
of energy drinks on the cardiovascular system and physical performance of healthy adult male 
medical students. Study Design: Experimental study. Place and Duration of Study: This study 
was conducted at the Physiology departments of CMH Multan Institute of Medical Sciences, 
Multan and Continental Medical College, Lahore from February 2017 to April 2017. Subjects 
and Methods: Sixty eight healthy, adult, male medical students participated in this study. Each 
day, heart rates and blood pressures of 3 to 4 students were measured and then the tests 
of physical performance (hand grip test and 300 meter run test) were performed (“pre-test” 
measurements). After that, each student drank 250 mL of a standard energy drink and then 
rested for about 30 minutes, after which post-test measurements were recorded in the same 
way. Changes in various parameters, before and after the consumption of energy drink were 
compared using the student’s t-test. Results: The cardiac parameters (heart rate & blood 
pressure) of the students increased significantly after using the energy drink (p-value < 0.05). 
Mean±SD hand grip of the students increased from 44.97±3.96 Kg to 45.14±3.99 Kg after 
consuming the energy drink, but this increase was not significant (p-value = 0.667). Similarly, 
the mean±SD time of “300 meter run test” decreased from 68.28±3.40 seconds to 67.93±4.47 
seconds after the consumption of the energy drink, but this was also non-significant (p-value 
= 0.448). Conclusion: We observed significant increase in heart rate and blood pressure of 
the study subjects, while no significant enhancement was seen in the physical performance of 
healthy adult male medical students, 30 minutes after consuming the energy drinks.
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INTRODUCTION
The  use and popularity of energy drinks is 
increasing day by day especially among the 
youth. The major ingredients of these drinks 
include caffeine, taurine, some herbal ingredients, 
vitamin B and glucose.1 The first energy drink was 
marketed in the U.S. in 1949, and in the Europe 
in 1987, but their sale increased dramatically 
throughout the world after the aggressive 
marketing of the popular energy drink “Red Bull” 
in 1997.2 The popularity of EDs is increasingly not 
only in the young athletes but also in non-athletes, 
students and children.3 In Pakistan, the situation 
is almost the same, although the government 
has recently banned the sale of energy and 
cola drinks near the premises of educational 
institutions. Inspired by various attractive 

marketing tactics and media commercials, these 
are being consumed on regular basis by athletes 
and students.4

It is claimed that the energy drinks provide 
“energy” to the customer instantly.5 Some of the 
manufacturers also say that their product has 
also additional beneficial effects on health and 
well being of the customers.6 Although some of 
these claims have been partly proved in some 
studies6, most of their advertised claims remain 
yet to be tested and proved by the competent 
authorities. The main constituent of the energy 
drinks i.e. caffeine is known to enhance the 
physical performance in several studies.7-10 
Various energy drinks have variable amounts 
of caffeine in them; the minimum being 80mg/
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drink. Energy drinks also contain some other 
components like guarana, ginseng, ginkgo biloba, 
glucuronolactone, taurine, methylxanthines, 
vitamin B and green tea extract. The use of 
ergogenic ingredients on regular basis has been 
questioned in past because if these are taken in 
excessive quantities, these can lead to adverse 
effects like loss of sleep, heart rate disturbances, 
headaches, dehydration and anxiety. Indeed, a 
lot of studies have shown their dangerous effects 
on health.7-13

 
Taurine is found in high amounts in the muscle 
and heart. It has beneficial effects at both sites 
regarding the control of contractility of both 
muscles and various studies in animal a have 
shown that deficiency of taurine can lead to 
various types of cardiomyopathies.14 It has also 
been claimed that if taurine is used in combination 
with caffeine then the possible adverse effects of 
caffeine are reduced.15 Caffeine is said to have 
variable acute and long term effects on the 
cardiovascular system. The most prominent short 
term effects of caffeine on the cardiovascular 
system include increase in the arterial blood 
pressure, a change in vasodilatation response 
and a rise in the concentration of circulating 
norepinephrine levels.16

Regarding the short term effects of energy drinks 
on the cardiovascular system, the international 
data is still scanty, and to our knowledge, no 
previous Pakistani study has been done on this 
topic yet. The aim of this study was to investigate 
the short term effects of an energy drink on the 
cardiovascular system and physical performance 
of healthy adult male medical students.

MATERIALS & METHODS
One hundred healthy male medical students of 
first and second year MBBS belonging to CIMS, 
Multan and Continental medical college (CMC), 
Lahore wished to participate in this study. Out 
of these, 50 students were from CIMS, Multan 
and 50 were from CMC, Lahore. Written consent 
was given by all students for their participation. 
The study was approved by the Research Ethics 
Committee of both the medical colleges. Out of 
100 students, 32 had to be excluded from the 

study due to exclusion criteria (chronic smoking, 
excessive use of tea/coffee/energy drinks/cola 
drinks or of any other substance with ergogenic 
properties, history of cardiovascular disease, 
alcohol abuse etc.), so the final sample size came 
to be 68.

Each day, 3 to 4 students were tested for 
the effects of energy drink in the Physiology 
department of each medical college. The 
students were advised not to consume tea, 
coffee, cola, chocolates, energy drinks or any 
caffeine containing substance 48 hours prior to 
testing to allow wash down of caffeine, taurine 
etc.6 On the test day, they used to arrive about one 
hour before the commencement of their classes 
in the physiology lab. The students were made 
to rest for about 10 minutes and then their heart 
rate and blood pressure was measured using 
stop watch and mercury sphygmomanometer 
(Certeza CR-2002L). Then the students warmed 
up for five minutes and then the tests of physical 
performance (hand grip test and 300 meter run 
test) were performed. Strength of upper body 
muscles was tested with “hand grip test” using 
a standard hand held digital dynamometer 
(Qingfeng, China). Each medical student was 
given three chances to show maximum grip of 
his dominant hand (usually the right hand) and 
then, out of these three measurements, the one 
with the maximum value was recorded. Strength 
of lower limb muscles was tested with “300 meter 
run test”.17 These measurements were labeled as 
“pre-test” measurements.

After that, each student drank 250 mL of a 
standard energy drink containing caffeine 
(80 mg), glucuronolactone, taurine and some 
vitamins. Caffeine, the major constituent of energy 
drinks, takes about 15-30 minutes for complete 
absorption.17 So, the students rested for about 30 
minutes after energy drink consumption and then 
post-test measurements were recorded in the 
same way; i.e. first, checking the heart rate and 
blood pressure and then subjecting the students 
to the physical performance tests (hand grip and 
300 m run test), to see the effects of energy drink.

Statistical analysis was performed using SPSS 
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version 17.0 (IBM Corporation, USA). Values 
were presented as mean and standard deviation. 
Descriptive statistics were calculated for age, 
height, weight and BMI. Changes in the heart 
rate, blood pressure, hand grip strength and 300 
meter run test, before and after the consumption 
of energy drink were compared using the 
student’s t-test. A P-value <0.05 was considered 
significant.

RESULTS
Sixty eight medical students participated in this 
study. The major physical characteristics of the 
students are given in Table-I. The mean±S.D age 
of the students was 20.38±1.12 years and the 
mean±S.D body mass index was 24.76±2.10 
Kg/m2. 

The mean±SD data of the students, before 
and after the consumption of energy drink has 
been compared using the student’s “t” test and 
shown in Table-II. The pre-test values show the 
measurements taken before the consumption 
of the energy drink, while the post test 
measurements are taken after the energy drink 
consumption. The table shows that the heart rate, 

systolic blood pressure and the diastolic blood 
pressure of the students was less before the 
energy drink consumption and all these cardiac 
parameters increased significantly after using the 
energy drink (p-value < 0.05). 

The table also shows that the mean±SD right hand 
grip of the students was 44.97±3.96 Kg before 
the consumption of energy drink and it increased 
to 45.14±3.99 Kg after the consumption of the 
energy drink, but this increase was not significant 
(p-value = 0.667). Similarly, the mean±SD time 
of “300 meter run test” was 68.28±3.40 seconds 
before the consumption of energy drink and 
this time was less (67.93±4.47 seconds) after 
the consumption of the energy drink, but this 
decrease in the run time was again not statistically 
significant (p-value = 0.448).

Characteristics Mean±S.D value
Age (years) 20.38±1.12
Height (meters) 1.74±0.04
Weight (Kg) 75.06±5.07
Body Mass Index (BMI) (Kg/m2) 24.76±2.10
Table-I. Physical characteristics of the participants (n 

= 68)

DISCUSSION
This study was conducted to observe the 
short term effects of an energy drink on the 
cardiovascular system and physical performance 
of healthy adult male medical students. Total sixty 
eight medical students successfully completed 
this experimental study.

The physical characteristics of the study 

participants (Table-I) revealed that mean±SD 
body mass index of students was 24.76±2.10 
Kg/m2. Most of the students who took part in 
this study were neither obese, nor overweight 
according to the WHO criteria.18

Various cardiovascular parameters of the medical 
students before and after the consumption of the 
energy drink have been compared in Table-II. It 

Variables  Pre-test value** Post-test value# p-value
Heart Rate (beats/minute) 76.84±5.63 77.82±5.48 0.007*

Systolic Blood Pressure (SBP)
(mmHg) 118.49±6.87 119.93±6.74 0.001*

Diastolic Blood Pressure (DBP)
(mmHg) 74.29±4.91 75.81±4.88 0.000*

Right Hand Grip
(Kg) 44.97±3.96 45.14±3.99 0.677

300 meter Run Time
(seconds) 68.28±3.40 67.93±4.47 0.448

Table-II. Comparison of Mean±SD data of the students, before and after energy drink consumption (n = 68)
**= before consumption of energy drink.   # = after consumption of energy drink. 

* = statistically significant (p-value < 0.05)
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shows that mean±SD heart rate, systolic blood 
pressure and the diastolic blood pressure of the 
students increased significantly after consumption 
of the energy drink than it was before (p-value < 
0.05). Similar results were reported by Menci et 
al19 who reported increase in mean±SD values 
of heart rate, systolic blood pressure and the 
diastolic blood pressure of the study participants 
after the consumption of energy drinks; but, in 
their study, this increase in the values of these 
parameters was non-significant (p-value > 0.05). 
They proposed that this could be the result 
of various inotropic ingredients (e,g taurine) 
included in the energy drinks. Taurine is known 
to affect the myocardial contractility by changing 
the release of calcium ions from sarcoplasmic 
reticulum.14

On the other hand, Hajsadeghi et al20, who also 
conducted an experimental study on healthy 
young adults to see the effects of energy drinks 
on various cardiovascular parameters, claimed 
that consumption of energy drinks caused a 
significant acute decline in heat rates of the study 
participants. They proposed that this decrease 
in heart rate may be caused by an increase 
in the stroke volume and force of myocardial 
contraction after taking energy drink. They also 
mentioned that high quantities of catecholamines 
are released in bloodstream after energy drink 
consumption and this phenomenon might be 
the basis of ST-T changes reported in their study. 
Catecholamines are known to increase heart rate. 
This conflict about the underlying mechanisms of 
their results might be related to the quantity of 
the energy drinks consumed and the duration of 
follow-up. Hajsadeghi et al. also reported non-
significant effects on systolic and diastolic blood 
pressure after energy drink consumtion.20

A review of literature shows that various 
investigators reported different effects of energy 
drinks regarding their impact on blood pressure. 
Some claimed that energy drink consumption 
does not cause significant changes on blood 
pressure on short term basis21,22, while most of 
the investigators reported a significant rise in 
blood pressure of the study participants after the 
consumption of energy drinks.23-25

Regarding the short term effects of energy drinks 
on the physical performance of the healthy, 
male medical students, we found no significant 
improvement in physical abilities after energy 
drink consumption (Table-II). The strength of 
the upper and lower body muscles was tested 
with hand grip test and 300 meter run test, 
respectively. The mean±SD hand grip increased 
and the mean±SD time for 300 meter run test 
decreased after the energy drink consumption, 
but these changes were non-significant (p-value 
> 0.05). 

Again, the literature review gives us conflicting 
results about short term effects of energy 
drinks on the physical performance of study 
participants. Some believe that use of energy 
drinks can acutely enhance the performance 
of athletes and other healthy subjects26-28, while 
other report no significant improvement in the 
physical performance after the consumption of 
energy drinks.17,29,30 Those who report positive 
short term effects of energy drinks on physical 
performance propose that caffeine might be the 
main ingredient of the energy drinks responsible 
for such effects. Different mechanisms have been 
proposed by various researchers to explain the 
ergogenic effects of caffeine. Goldstein proposed 
that caffeine directly competes with adenosine 
for receptor binding and also cause release of 
endorphins.27 Azdad et al claimed that caffeine 
alters the fatigue perception on central nervous 
system level.31 While, Higgins et al proposed a 
metabolic change from use of glycogen to that 
of free fatty acids under influence of caffeine.32 
Further experimental studies, on larger scales 
and involving more resources are required to 
establish the effects of caffeine and energy drinks 
on physical performance.

CONCLUSION:
In conclusion, we observed significant increase 
in heart rate and blood pressure of the study 
subjects 30 minutes after consuming the energy 
drinks, while no significant enhancement was 
seen in the physical performance of healthy adult 
male medical students. 
Copyright© 15 June, 2018.
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