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Abstract

The use of “Energy Drinks” (ED) is increasing in India. Students specially use these drinks to rejuvenate
after strenuous exercises or as a stimulant during exam times. The most common ingredient in EDs is
caffeine and a popular ED available and commonly used is Red Bull, containing 80 mg of caffeine in 250ml
bottle. The primary aim of this study was to investigate the effects of Red Bull energy drink on Auditory
reaction time and Maximal voluntary contraction. A homogeneous group containing twenty medical students
(10 males, 10 females) participated in a crossover study in which they were randomized to supplement with
Red Bull (2 mg/kg body weight of caffeine) or isoenergetic isovolumetric noncaffeinated control drink (a
combination of Appy Fizz, Cranberry juice and soda) separated by 7 days. Maximal voluntary contraction
(MVC) was recorded as the highest of the 3 values of maximal isometric force generated from the dominant
hand using hand grip dynamometer (Biopac systems). Auditory reaction time (ART) was the average of 10
values of the time interval between the click sound and response by pressing the push button using hand
held switch (Biopac systems). The energy and control drinks after one hour of consumption significantly
reduced the Auditory reaction time in males (ED 232±59 Vs 204±34 s and Control 223±57 Vs 210±51 s;
p<0.05) as well as in females (ED 227±56 Vs 214±48 s and Control 224±45 Vs 215±36 s; p<0.05) but had
no effect on MVC in either sex (males ED 381±37 Vs 371±36 and Control 375±61 Vs 363±36 Newton,
females ED 227±23 Vs 227±32 and Control 234±46 Vs 228±37 Newton). When compared across the gender
groups, there was no significant difference between males and females in the effects of any of the drinks
on the ART but there was an overall significantly lower MVC in females compared to males. Both energy
drink and the control drink significantly improve the reaction time but may not have any effect on muscular
performance. Energy drink per se is no better than control drink, which may indicate that there is no role
of caffeine in the beneficial effect seen after the drinks.
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Introduction

Energy drinks are a fast growing trend among

students aiming at fitness to rejuvenate and refresh
before or after a tiring work out session or before an
academic activity like exam as a stimulant. Energy
drinks (EDs) containing stimulants and additives have
appeared in most gyms and grocery stores and are
being used increasingly by the student community
to improve mental performance(1). The most common
ingredient in EDs is caffeine, which is often combined
with taurine, glucuronolactone, guarana and B
vitamins to form what manufacturers have called an
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hours before the day of the study. The subjects were
called for the tests at the same time of the day
between 4 and 6 PM. After a brief period of rest for
5 minutes, the subjects were given ED (Red Bull –
caffeine at 2 mg/kg body weight) or isocalorigenic,
isovolumetric, noncaffeinated Control Drink (CD) (Appy
Fizz with Cranberry juice and soda) to be consumed
over a period of 6 minutes. A baseline recording was
carried out just before consuming ED or CD. After
one hour after consumption of the drink, the students
were again subjected to Auditory Reaction Time and
Isometric hand grip dynamometer test for recording
the force generated during Maximal Voluntary
Contraction using BIOPAC Systems.

Auditory reaction time

All participants performed the Auditory Reaction Time
(2 trials) using BIOPAC Systems. The subjects were
seated in a relaxed state with headphones on, eyes
closed. The subjects held the hand switch (BIOPAC
SS10L) with his/her dominant hand (only right handers
included) such that the thumb was ready to press
the push button. The subjects were requested to
press and release the push button switch as soon
as he/she heard the click sound through the head
phone. Ten stimulus clicks were given at pseudo
random intervals at least one second apart but not
more than 10 seconds apart. Auditory reaction time
is the time interval between the click sound and the
response by pressing the push button.

Isometric handgrip exercise

All participants were tested in the seated position
with their elbow flexed at 90°. Maximal isometric
force of the dominant hand (only right handers
included) was measured three times 1 minute apart
using a calibrated handgrip dynamometer (Biopac
Systems Inc., Santa Barbara, CA). If the trials were
not within 10% of each other, additional trials were
performed until a plateau was reached. The highest
of the 3 values (Newton) was defined as the subject’s
maximal voluntary contraction (MVC).

Statistical analysis

The data of all the subjects was pooled under the
heading of Baseline, Energy Drink and Control Drink.

“energy blend.” A popular ED available and commonly
used is Red Bull, containing 80 mg of caffeine in
250ml bottle. Previous studies with this ED show
conflicting reports pertaining to the ergogenic and
cognitive performance, with some studies showing a
positive effect on mental performance and decreased
reaction time of consumption of the ED (2, 3). However
the effect on reaction time of ED has also been
shown to be negl ig ib le when compared wi th
placebo(4). Though few studies claim an improvement
in magnitude of exercise performance and muscle
endurance (5, 6), an earlier study observed that the
consumption of ED did not influence exercise
capacity (7). Therefore the primary aim of this study
was to investigate the effects of Red Bull on muscle
strength and mental alertness by testing the Maximal
voluntary contraction and Auditory reaction time in
medical students who volunteered as subjects.

Materials and Methods

Subjects

The study was conducted in a homogenous group of
20 medical students as volunteers, 10 females and
10 males. The demographic characters are as follows
(Mean±SD): Age (in years) males 20.9±1.59, females
20.4±0.69, height (in cm) males 179.2±9.17, females
164±5.03, and weight (in kg) males 69.5±12.64,
females 59.8±8.27 .Informed written consent was
obtained after explaining the procedure and the
protocol.

Methodology

10 study subjects were enrolled into the group taking
ED and the rest 10 subjects received a control drink.
A cross over study design was planned wherein the
group enrolled into ED received control and vice versa
separated by 7 days. The students were randomized
either to energy drink or control drink and were
blinded. The investigators who were collecting the
data and analyzing the data were also blinded. The
code was broken after completion of the study and
at the time of analysis.

All the subjects were requested not to consume any
caffeine containing food or drinks for a period of 24
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One Way ANOVA was performed to identify any
significant difference between Baseline, ED and CD.
A value of p<0.05 was considered significant. Post
hoc analysis was done using Tukey’s HSD test to
identify which groups were significantly different when
p<0.05. One way ANOVA was also performed to
identify the gender effects, if any.

Results

All the volunteers completed the study. The results
for the auditory reaction time parameter are shown
in Table I.

There was a consistent decrease in the auditory
reaction time after the consumption of the energy
drink. The decrease was statistically significant

compared to its own baseline. These changes are
graphically represented in Fig. 1. There was a
significant decrease in the auditory reaction time
after the control drink also. When compared for any
differences between the energy drink and the control
drink, there was no statistically significant difference.

The effect of the drinks in lowering the reaction
times seems to be more in males than in females
as seen from the Table I though there was no
statistically significant difference between males and
females.

The consumption of either of the drinks did not have
any effect on the force produced during maximal
voluntary contraction as seen from the data in Table
II. But there was a significant difference between
males and females in terms of the maximal force

TABLE I : Effects of different drinks on Auditory Reaction Time (Milliseconds) (Mean±SD).

Baseline 1 After energy drink Baseline 2 After control drink F value F critical

Males 232±59 204±34* 223±57 210±51* 11.402 2.616
Females 227±56 214±48* 224±45 215±36* 3.726 2.616

*p<0.05 compared to its respective baseline.

Fig. 1 : Effects of different drinks on auditory reaction time (Milliseconds).
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produced, males producing significantly higher force,
which is a well-known phenomenon.

Discussion

In the present study, the ED was found to reduce
the Auditory reaction time significantly irrespective
of the gender of the subjects (Table I). This beneficial
effect is generally attributed to the caffeine content
because previous research has identified that caffeine
is responsible for influencing cognitive measures
including Simple reaction time in humans (8, 9). The
finding that CD also resulted in significant reduction
in Auditory reaction time after its consumption
suggests that the excitatory effect is due to glucose,
the only active ingredient in CD, which is non-
caffeinated. It has been earlier reported that 25 g of
glucose is sufficient to improve cognitive function
(10). The high glucose level increases Acetyl CoA,
a precursor of Acetylcholine that stimulates both
central and peripheral nervous system which in turn
can influence the initiation of response to a stimulus
and reaction time (11, 12, 13).

There was no statistically significant difference
between the effects of ED and CD on reaction time.

Thus this study highlights the effect of glucose
(common to and equal in both ED and CD) in
influencing the reaction time negating the role of
caffeine which was exclusive to ED.

The beneficial effect of caffeine on endurance muscle
performance is well documented (14, 15). Caffeine
at a dose of 5 mg/kg body weight has been shown
to increase peak force, average force and time to
exhaustion (16). However, previous studies have also
demonstrated that caffeine at a dose of 5 mg/kg
body weight did not affect maximal force generating
capacity (17, 18). In our study, the consumption
of ED (with caffeine at 2 mg/kg body weight dose)
did not have any effect on Maximal Voluntary
Contraction (Table II). Carbohydrates are known
to improve endurance exerc ise per formance
and enhance recovery with improved subsequent
exercise performance (19). The isocalorigenic
control drink too did not produce any statistically
significant effect on Maximal voluntary contraction in
the present study. This implies that neither the
caffeine content in ED nor the glucose present in
both the drinks could influence Maximal voluntary
contraction.

Conclusions

Both energy drink and the control drink significantly
improve the reaction time but may not have any effect
on muscular performance. Energy drink per se is no
better than control drink, which may indicate that
there is no role of caffeine in the beneficial effect
seen after the drinks.

TABLE II : Effects of different drinks on Maximum Voluntary
Contraction (Newton) (Mean±SD).

Baseline 1 After energy Baseline 2 Affter control
drink drink

Males 381±37 371±36 375±61 363±36
Females 227±23 227±32 234±46 228±37
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