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O R I G I N A L  A R T I C L E

INTRODUCTION: Energy drinks are soft drinks 
advertised as boosting energy which consists of 
common ingredients like methylxanthines (including 
caffeine), B vitamins, carbonated water, guarana, yerba 
mate, taurine, ginseng, maltodextrin, inositol, carnitine, 
creatine, glucoronolactone, sucralose and ginkgo 
biloba [1]. Energy drinks contains several potentially 
psychoactive ingredients including taurine, 
glucoronolactone, and caffeine. Giensing present in 
energy drinks add to the stimulant effects of caffeine [2]. 
During the last decades, that is around 1989 after the 
revolution, the energy drinks and caffeine consumption 
was increased dramatically in young students and 
teenagers among both the genders. Accordingly, 
approximately 66% of the consumers are between 13 
and 35 years of age, with males consuming 65% of the 
energy drinks approximately in the market [3]. The 
reason for increased usage of energy drinks is 
associated with a positive influence on upper body 
muscle coordination[4]. Moreover, excessive 
consumption of energy drinks may lead to a minimal 

state of euphoria owing to stimulant properties of 
caffeine and may also induce agitation, anxiety, 
irritability and insomnia [5, 6].  Several researchers have 
investigated that human performances, reaction time 
and mood enhancement results positively from the use 
of energy drinks when assessed separately and 
combined with caffeine. It is also stated on the energy 
drink cans that it increases the concentration and 
reaction time speed. Reaction time is simply defined as 
the time required by an observer to detect the presence 
of a stimulus [7]. Reaction time basically represents the 
neuromuscular coordination level of the body through 
different mechanical, chemical and physical processes. 
These processes in turn decodes visual, auditory or 
tactile stimuli which travel via different afferent 
pathways and reach the brain as sensory stimuli [7]. 
Reaction time is dependent on several factors like 
arrival of the stimulus at the sensory organ, conversion 
of the stimulus by the sensory organ to a neural signal, 
neural transmissions and processing, muscular 
activation, soft tissue compliance, and the selection of 

an external measurement parameter [8]. 
However, there are relative differences between the 
reaction time to visual and auditory stimuli between 
both the genders [7]. Thereby, we aim to evaluate and 
compare the effects of energy drink on reaction 
time of male and female subjects upon visual cue, 
auditory cue and tactile cue.

Materials and Methods

The study was conducted on 50 subjects (25 males 
and 25 females) of 18-25 age group. They were all the 
residents of Karachi, Pakistan, and were not suffering 
from any pathological condition at the time of sampling. 
Ruler Catching Method was used to calculate the 
reaction time on auditory visual and tactile cues and 
following formula was applied to calculate the reaction 
time in cm/sec2.
  t =   √ d ⁄ 490
Where,
T= time for the reaction
D= Distance

For visual response

The individual sits in the chair with their dominant arm 
over the edge. The lower end of 12 inch ruler was 
placed at the subject’s index finger, while experimenter 
holds the upper end, ruler is dropped and subject 
catches the slipping ruler with index finger and thumb, 
the reading is read off from ruler. The experiment was 
repeated thrice and values were put in the formula to 
calculate the reaction time.

For auditory response

The individual sits in the chair with their dominant arm 
over the edge. The lower end of 12 inch ruler was 
placed at the subject’s index finger, while experimenter 
holds the upper end, ruler is dropped and auditory bell 
is rang. At the same time, subject catches the slipping 
ruler with index finger and thumb upon hearing the bell, 
the reading is read off from ruler. The experiment was 
repeated thrice. After which the values were put in the 
formula to calculate the reaction time.

For tactile response

The individual sits in the chair with their dominant arm 
over the edge. The lower end of 12 inch ruler was 
placed at the subject’s index finger, while experimenter 
holds the upper end, ruler is dropped and subject is hit 
gently from the back on non-dominant arm. At the 
same time, subject catches the slipping ruler with index 
finger and thumb upon hitting, the reading is read off 

from ruler. The experiment was repeated thrice and 
values were put in the formula to calculate the reaction 
time.

Results

After the analysis, results indicate that the mean 
reaction time for all visual, auditory and tactile cues 
decreased significantly after the consumption of the 
energy drink, as shown in table 1.

Table 1: Mean reaction time upon visual, auditory 
and tactile cue before and after the consumption 
of energy drink
However, according to the table 1, the mean reaction 
time for visual cue after consumption was higher in 
females than males, whereas, reaction time for both 
auditory and tactile cues were high in males than in 
females.

Figure 1: Reaction time upon visual cue before and 
after the consumption of energy drink

Figure 1 shows that the males responded faster to 
visual cue. However, before the consumption of energy 
drink males were found to respond faster which might 
be because of physiological and anatomical differences 
in both genders, together with diet, life style, age and 
environmental factors.

Figure 2: Reaction time upon auditory cue before 
and after the consumption of energy drink

Fig 2 showed that comparison between male and 
female responses to auditory cue, before and after the 
intake of energy drink. Before the intake of energy drink 
male and female reaction time were equal. However, it 
was found that after the intake of energy drink females 
had faster reaction time than males may be due to life 
style changes, time management skills and power of 
sensing auditory sensation.

Figure 3: Reaction time upon tactile cue before 
and after the consumption of energy drink

According to figure 3, it was analysed that on tactile 
cue before and after the intake of energy drink females 
had faster reaction time than males. Males took more 
time to respond on touch stimulus, while females 
responded in lesser time. It is because of that females 
have thin dermis that sense any stimulus we apply 
easily as compare to male subject. It can also be stated 
that intake of energy drink influence the tactile 
responses of both the genders positively.

Discussion

Energy drinks are a group of drinks used to provide an 
extra energy boost thereby, maintain alertness, 
promote wakefulness in addition it also provide mood 
and cognitive enhancement [9]. More than hundreds of 
researches are reviewed by the scientists about the 
consumption of moderate amount of caffeine that 
results in effects like increase in availability of energy, 
decreased general and mental fatigue, increase in the 
motor, cognitive and physical performance, increased 
wakefulness and alertness, faster and accurate 
reactions, increased ability to concentrate, solve 
problems, make decisions and enhanced short-term 
memory with increased neuromuscular coordination 
[10-13]. It was also reported that ingestion of 40mg of 
caffeine for half an hour increases the ability of motor 
responses to correctly match the visual stimuli. This 
effect is due to the association of increased 
event-related potentials in brain regions involved in 
visual processing, decision-making, and the application 

of selective attention [11].In the present study, it was 
found that the reaction time decreases after the 
consumption of the energy drink in both the genders 
resulting in faster response. However, it was much 
pronounced in males than in females. Supporting our 
results, authors also reported that male athletes 
respond faster as compared with female athletes to 
visual stimuli, which involved gross motor movement 
[14]. This is because the energy drink have stimulant 
effect on central nervous system which alert the brain 
and brain respond more quickly. It has been reported 
that males tend to have larger brain volume [15-17] 

contributing to the cause of the observed difference.
The consumption of energy drink also decreases the 
reaction time for auditory cue for both the genders but 
now the effect is more pronounced in females in 
comparison to males. This reduction effect is mainly 
attributed to the caffeine content of the energy drinks 
as identified through other studies that caffeine is the 
main influencer of cognitive abilities including simple 
reaction time in humans. Also the sugar content 
increases the effect as the high sugar level increases 
acetylcholine precursor named Acetyl CoA that is the 
main stimulant of both peripheral and central nervous 
system, which influences the response initiation to a 
stimulus and its reaction time [18-20]. According to our 
results, reaction time due to tactile cue was also 
decreased after the intake of energy drink in both the 
genders. However, the effect was much faster in 
females as compared to males. Males took more time 
to respond on touch stimulus, while females responded 
in lesser time mainly because females have thin dermis 
that sense any stimulus we apply easily as compare to 
males who have thick dermis and need more time to 
sense and transfer the stimulus. In addition, caffeine 
also have effects on endurance of muscles [21, 22].

Conclusion

In this study, it was observed that energy drinks have 
stimulant effect on human body. However, the long 
term effects of energy drink consumption can have 
vulnerable effects that include hypotension, edema, 
palpitations, tachycardia, headache, insomnia, 
amenorrhea, fever, euphoria and neonatal death. In 
addition, development of obesity and insulin resistance 
due to long term sugar exposure which is the main 
component of energy drinks [23]. So, a regular use of 
such energy drinks can definitely deliver short time 
benefits, but in long term they can impact the health of 
the consumer adversely and can make them prone to 
various physiological disorders. 
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an external measurement parameter [8]. 
However, there are relative differences between the 
reaction time to visual and auditory stimuli between 
both the genders [7]. Thereby, we aim to evaluate and 
compare the effects of energy drink on reaction 
time of male and female subjects upon visual cue, 
auditory cue and tactile cue.

Materials and Methods

The study was conducted on 50 subjects (25 males 
and 25 females) of 18-25 age group. They were all the 
residents of Karachi, Pakistan, and were not suffering 
from any pathological condition at the time of sampling. 
Ruler Catching Method was used to calculate the 
reaction time on auditory visual and tactile cues and 
following formula was applied to calculate the reaction 
time in cm/sec2.
  t =   √ d ⁄ 490
Where,
T= time for the reaction
D= Distance

For visual response

The individual sits in the chair with their dominant arm 
over the edge. The lower end of 12 inch ruler was 
placed at the subject’s index finger, while experimenter 
holds the upper end, ruler is dropped and subject 
catches the slipping ruler with index finger and thumb, 
the reading is read off from ruler. The experiment was 
repeated thrice and values were put in the formula to 
calculate the reaction time.

For auditory response

The individual sits in the chair with their dominant arm 
over the edge. The lower end of 12 inch ruler was 
placed at the subject’s index finger, while experimenter 
holds the upper end, ruler is dropped and auditory bell 
is rang. At the same time, subject catches the slipping 
ruler with index finger and thumb upon hearing the bell, 
the reading is read off from ruler. The experiment was 
repeated thrice. After which the values were put in the 
formula to calculate the reaction time.

For tactile response

The individual sits in the chair with their dominant arm 
over the edge. The lower end of 12 inch ruler was 
placed at the subject’s index finger, while experimenter 
holds the upper end, ruler is dropped and subject is hit 
gently from the back on non-dominant arm. At the 
same time, subject catches the slipping ruler with index 
finger and thumb upon hitting, the reading is read off 

from ruler. The experiment was repeated thrice and 
values were put in the formula to calculate the reaction 
time.

Results

After the analysis, results indicate that the mean 
reaction time for all visual, auditory and tactile cues 
decreased significantly after the consumption of the 
energy drink, as shown in table 1.

Table 1: Mean reaction time upon visual, auditory 
and tactile cue before and after the consumption 
of energy drink
However, according to the table 1, the mean reaction 
time for visual cue after consumption was higher in 
females than males, whereas, reaction time for both 
auditory and tactile cues were high in males than in 
females.

Figure 1: Reaction time upon visual cue before and 
after the consumption of energy drink

Figure 1 shows that the males responded faster to 
visual cue. However, before the consumption of energy 
drink males were found to respond faster which might 
be because of physiological and anatomical differences 
in both genders, together with diet, life style, age and 
environmental factors.

Figure 2: Reaction time upon auditory cue before 
and after the consumption of energy drink

Fig 2 showed that comparison between male and 
female responses to auditory cue, before and after the 
intake of energy drink. Before the intake of energy drink 
male and female reaction time were equal. However, it 
was found that after the intake of energy drink females 
had faster reaction time than males may be due to life 
style changes, time management skills and power of 
sensing auditory sensation.

Figure 3: Reaction time upon tactile cue before 
and after the consumption of energy drink

According to figure 3, it was analysed that on tactile 
cue before and after the intake of energy drink females 
had faster reaction time than males. Males took more 
time to respond on touch stimulus, while females 
responded in lesser time. It is because of that females 
have thin dermis that sense any stimulus we apply 
easily as compare to male subject. It can also be stated 
that intake of energy drink influence the tactile 
responses of both the genders positively.

Discussion

Energy drinks are a group of drinks used to provide an 
extra energy boost thereby, maintain alertness, 
promote wakefulness in addition it also provide mood 
and cognitive enhancement [9]. More than hundreds of 
researches are reviewed by the scientists about the 
consumption of moderate amount of caffeine that 
results in effects like increase in availability of energy, 
decreased general and mental fatigue, increase in the 
motor, cognitive and physical performance, increased 
wakefulness and alertness, faster and accurate 
reactions, increased ability to concentrate, solve 
problems, make decisions and enhanced short-term 
memory with increased neuromuscular coordination 
[10-13]. It was also reported that ingestion of 40mg of 
caffeine for half an hour increases the ability of motor 
responses to correctly match the visual stimuli. This 
effect is due to the association of increased 
event-related potentials in brain regions involved in 
visual processing, decision-making, and the application 

of selective attention [11].In the present study, it was 
found that the reaction time decreases after the 
consumption of the energy drink in both the genders 
resulting in faster response. However, it was much 
pronounced in males than in females. Supporting our 
results, authors also reported that male athletes 
respond faster as compared with female athletes to 
visual stimuli, which involved gross motor movement 
[14]. This is because the energy drink have stimulant 
effect on central nervous system which alert the brain 
and brain respond more quickly. It has been reported 
that males tend to have larger brain volume [15-17] 

contributing to the cause of the observed difference.
The consumption of energy drink also decreases the 
reaction time for auditory cue for both the genders but 
now the effect is more pronounced in females in 
comparison to males. This reduction effect is mainly 
attributed to the caffeine content of the energy drinks 
as identified through other studies that caffeine is the 
main influencer of cognitive abilities including simple 
reaction time in humans. Also the sugar content 
increases the effect as the high sugar level increases 
acetylcholine precursor named Acetyl CoA that is the 
main stimulant of both peripheral and central nervous 
system, which influences the response initiation to a 
stimulus and its reaction time [18-20]. According to our 
results, reaction time due to tactile cue was also 
decreased after the intake of energy drink in both the 
genders. However, the effect was much faster in 
females as compared to males. Males took more time 
to respond on touch stimulus, while females responded 
in lesser time mainly because females have thin dermis 
that sense any stimulus we apply easily as compare to 
males who have thick dermis and need more time to 
sense and transfer the stimulus. In addition, caffeine 
also have effects on endurance of muscles [21, 22].

Conclusion

In this study, it was observed that energy drinks have 
stimulant effect on human body. However, the long 
term effects of energy drink consumption can have 
vulnerable effects that include hypotension, edema, 
palpitations, tachycardia, headache, insomnia, 
amenorrhea, fever, euphoria and neonatal death. In 
addition, development of obesity and insulin resistance 
due to long term sugar exposure which is the main 
component of energy drinks [23]. So, a regular use of 
such energy drinks can definitely deliver short time 
benefits, but in long term they can impact the health of 
the consumer adversely and can make them prone to 
various physiological disorders. 

1 3P A K I S T A N  J O U R N A L  O F  N E U R O L O G I C A L  S C I E N C E S

References:
1.    Meier, B., Energy Drinks Promise Edge, but Experts 

Say Proof Is Scant. Energy, 2013.
2. Loeb, H., Do the Ingredients in Energy Drinks 

Work?. . 2009. 
https://www.menshealth.com/nutrition/a1953653
1/energy-drink-ingredients/ 

3. Mintel, Energy Drinks - Market Research  July 
2006. http://reports.mintel.com/display/121102/.

4. Forbes, S.C., et al., Effect of Red Bull energy drink 
on repeated Wingate cycle performance and 
bench-press muscle endurance. International 
journal of sport nutrition and exercise metabolism, 
2007. 17(5): p. 433-444.

5. Alford, C., H. Cox, and R. Wescott, The effects of 
red bull energy drink on human performance and 
mood. Amino acids, 2001. 21(2): p. 139-150.

6. Van den Eynde, F., et al., The effects of energy 
drinks on cognitive performance. Tijdschrift voor 
psychiatrie, 2008. 50(5): p. 273-281.

7. Shelton, J. and G.P. Kumar, Comparison between 
auditory and visual simple reaction times. Neurosci 
Med, 2010. 1(1): p. 30-32.

8. Pain, M.T. and A. Hibbs, Sprint starts and the 
minimum auditory reaction time. Journal of sports 
sciences, 2007. 25(1): p. 79-86.

9. Ishak, W.W., et al., Energy drinks: psychological 
effects and impact on well-being and quality of 
life—a literature review. Innovations in clinical 
neuroscience, 2012. 9(1): p. 25.

10. Glade, M.J., Caffeine—not just a stimulant. 
Nutrition, 2010. 26(10): p. 932-938.

11. Rao, A., H. Hu, and A.C. Nobre, The effects of 
combined caffeine and glucose drinks on attention 
in the human brain. Nutritional neuroscience, 
2005. 8(3): p. 141-153.

12. Smith, A., D. Sutherland, and G. Christopher, 
Effects of repeated doses of caffeine on mood and 
performance of alert and fatigued volunteers. 
Journal of Psychopharmacology, 2005. 19(6): p. 
620-626.

13. Christopher, G., D. Sutherland, and A. Smith, 
Effects of caffeine in non‐withdrawn volunteers. 
Human Psychopharmacology: Clinical and 
Experimental, 2005. 20(1): p. 47-53.

14. Spierer, D.K., R.A. Petersen, K. Duffy, B.M. 
Corcoran and T. Rawls-Martin Gender influence on 
response time to sensory stimuli. J. Strength 
Condition., 2010: p. Res., 24: 957-964  DOI: 
10.1519/JSC.0b013e3181c7c536 

15. Allen, J.S., H. Damasio, T.J. Grabowski, J. Bruss 
and W.Zhang. , Sexual dimorphism and 
asymmetries in the gray-white composition of the 
human cerebrum. . Neuroimage, 2003. 18: p. 
8 8 0 - 8 9 4 . 
DOI:10.1016/S1053-8119(03)00034-X 

16. Jausovec, N.a.K.J., Gender related differences in 
visual and auditory processing of verbal and figural 
tasks. . Brain, 2009. Res., 1300: 135-145.DOI: 
10.1016/j.brainres.2009.08.0934.

17. Steinmetz H, S.J., Schlaug G, Huang Y and Jancke 
L Corpus callosum and brain volume in women and 
men. Neuroreport 1995. 6: p. 1002–1004.

18. Owen DS, B.D., The impact of raising blood glucose 
on reaction times. . Neuropsychobiology, 1994. 
30: p. 106-113.

19. GL., W., An hypothesis on the role of glucose on the 
mechanism of action of cognitive enhancers. 
Psychopharmacology, 1989. 99: p. 431-438.

20. Inglis F M, D.J., Fibiger HC.  , Enhanced 
Acetylcholine release in hippocampus and cortex 
during the anticipation and consumption of a 
palatable meal. Neuroscience 1994. 62: p. 
1049-1056.

21. Pasman WJ, v.B.M., Jeukendrup AE, de Haan A., 
The effect of different dosages of caffeine on 
endurance performance time. . Int J Sports Med, 
1995. 16: p. 225-230.

22. Berglund B, H.P., Effects of caffeine ingestion on 
exercise performance at low and high altitudes in 
cross-country skiers. . Int J Sports Med, 1982. 3: 
p. 234-236.

23. Higgins JP, T.T., Higgins CL.  , Energy beverages: 
content and safety. InMayo clinic proceedings 
Elsevier, 2010 Nov 1. 85(11): p. 1033-1041.

V O L .  1 4  ( 2 )   A P R I L -  J U N E  2 0 1 9



an external measurement parameter [8]. 
However, there are relative differences between the 
reaction time to visual and auditory stimuli between 
both the genders [7]. Thereby, we aim to evaluate and 
compare the effects of energy drink on reaction 
time of male and female subjects upon visual cue, 
auditory cue and tactile cue.

Materials and Methods

The study was conducted on 50 subjects (25 males 
and 25 females) of 18-25 age group. They were all the 
residents of Karachi, Pakistan, and were not suffering 
from any pathological condition at the time of sampling. 
Ruler Catching Method was used to calculate the 
reaction time on auditory visual and tactile cues and 
following formula was applied to calculate the reaction 
time in cm/sec2.
  t =   √ d ⁄ 490
Where,
T= time for the reaction
D= Distance

For visual response

The individual sits in the chair with their dominant arm 
over the edge. The lower end of 12 inch ruler was 
placed at the subject’s index finger, while experimenter 
holds the upper end, ruler is dropped and subject 
catches the slipping ruler with index finger and thumb, 
the reading is read off from ruler. The experiment was 
repeated thrice and values were put in the formula to 
calculate the reaction time.

For auditory response

The individual sits in the chair with their dominant arm 
over the edge. The lower end of 12 inch ruler was 
placed at the subject’s index finger, while experimenter 
holds the upper end, ruler is dropped and auditory bell 
is rang. At the same time, subject catches the slipping 
ruler with index finger and thumb upon hearing the bell, 
the reading is read off from ruler. The experiment was 
repeated thrice. After which the values were put in the 
formula to calculate the reaction time.

For tactile response

The individual sits in the chair with their dominant arm 
over the edge. The lower end of 12 inch ruler was 
placed at the subject’s index finger, while experimenter 
holds the upper end, ruler is dropped and subject is hit 
gently from the back on non-dominant arm. At the 
same time, subject catches the slipping ruler with index 
finger and thumb upon hitting, the reading is read off 

from ruler. The experiment was repeated thrice and 
values were put in the formula to calculate the reaction 
time.

Results

After the analysis, results indicate that the mean 
reaction time for all visual, auditory and tactile cues 
decreased significantly after the consumption of the 
energy drink, as shown in table 1.

Table 1: Mean reaction time upon visual, auditory 
and tactile cue before and after the consumption 
of energy drink
However, according to the table 1, the mean reaction 
time for visual cue after consumption was higher in 
females than males, whereas, reaction time for both 
auditory and tactile cues were high in males than in 
females.

Figure 1: Reaction time upon visual cue before and 
after the consumption of energy drink

Figure 1 shows that the males responded faster to 
visual cue. However, before the consumption of energy 
drink males were found to respond faster which might 
be because of physiological and anatomical differences 
in both genders, together with diet, life style, age and 
environmental factors.

Figure 2: Reaction time upon auditory cue before 
and after the consumption of energy drink

Fig 2 showed that comparison between male and 
female responses to auditory cue, before and after the 
intake of energy drink. Before the intake of energy drink 
male and female reaction time were equal. However, it 
was found that after the intake of energy drink females 
had faster reaction time than males may be due to life 
style changes, time management skills and power of 
sensing auditory sensation.

Figure 3: Reaction time upon tactile cue before 
and after the consumption of energy drink

According to figure 3, it was analysed that on tactile 
cue before and after the intake of energy drink females 
had faster reaction time than males. Males took more 
time to respond on touch stimulus, while females 
responded in lesser time. It is because of that females 
have thin dermis that sense any stimulus we apply 
easily as compare to male subject. It can also be stated 
that intake of energy drink influence the tactile 
responses of both the genders positively.

Discussion

Energy drinks are a group of drinks used to provide an 
extra energy boost thereby, maintain alertness, 
promote wakefulness in addition it also provide mood 
and cognitive enhancement [9]. More than hundreds of 
researches are reviewed by the scientists about the 
consumption of moderate amount of caffeine that 
results in effects like increase in availability of energy, 
decreased general and mental fatigue, increase in the 
motor, cognitive and physical performance, increased 
wakefulness and alertness, faster and accurate 
reactions, increased ability to concentrate, solve 
problems, make decisions and enhanced short-term 
memory with increased neuromuscular coordination 
[10-13]. It was also reported that ingestion of 40mg of 
caffeine for half an hour increases the ability of motor 
responses to correctly match the visual stimuli. This 
effect is due to the association of increased 
event-related potentials in brain regions involved in 
visual processing, decision-making, and the application 

of selective attention [11].In the present study, it was 
found that the reaction time decreases after the 
consumption of the energy drink in both the genders 
resulting in faster response. However, it was much 
pronounced in males than in females. Supporting our 
results, authors also reported that male athletes 
respond faster as compared with female athletes to 
visual stimuli, which involved gross motor movement 
[14]. This is because the energy drink have stimulant 
effect on central nervous system which alert the brain 
and brain respond more quickly. It has been reported 
that males tend to have larger brain volume [15-17] 

contributing to the cause of the observed difference.
The consumption of energy drink also decreases the 
reaction time for auditory cue for both the genders but 
now the effect is more pronounced in females in 
comparison to males. This reduction effect is mainly 
attributed to the caffeine content of the energy drinks 
as identified through other studies that caffeine is the 
main influencer of cognitive abilities including simple 
reaction time in humans. Also the sugar content 
increases the effect as the high sugar level increases 
acetylcholine precursor named Acetyl CoA that is the 
main stimulant of both peripheral and central nervous 
system, which influences the response initiation to a 
stimulus and its reaction time [18-20]. According to our 
results, reaction time due to tactile cue was also 
decreased after the intake of energy drink in both the 
genders. However, the effect was much faster in 
females as compared to males. Males took more time 
to respond on touch stimulus, while females responded 
in lesser time mainly because females have thin dermis 
that sense any stimulus we apply easily as compare to 
males who have thick dermis and need more time to 
sense and transfer the stimulus. In addition, caffeine 
also have effects on endurance of muscles [21, 22].

Conclusion

In this study, it was observed that energy drinks have 
stimulant effect on human body. However, the long 
term effects of energy drink consumption can have 
vulnerable effects that include hypotension, edema, 
palpitations, tachycardia, headache, insomnia, 
amenorrhea, fever, euphoria and neonatal death. In 
addition, development of obesity and insulin resistance 
due to long term sugar exposure which is the main 
component of energy drinks [23]. So, a regular use of 
such energy drinks can definitely deliver short time 
benefits, but in long term they can impact the health of 
the consumer adversely and can make them prone to 
various physiological disorders. 
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an external measurement parameter [8]. 
However, there are relative differences between the 
reaction time to visual and auditory stimuli between 
both the genders [7]. Thereby, we aim to evaluate and 
compare the effects of energy drink on reaction 
time of male and female subjects upon visual cue, 
auditory cue and tactile cue.

Materials and Methods

The study was conducted on 50 subjects (25 males 
and 25 females) of 18-25 age group. They were all the 
residents of Karachi, Pakistan, and were not suffering 
from any pathological condition at the time of sampling. 
Ruler Catching Method was used to calculate the 
reaction time on auditory visual and tactile cues and 
following formula was applied to calculate the reaction 
time in cm/sec2.
  t =   √ d ⁄ 490
Where,
T= time for the reaction
D= Distance

For visual response

The individual sits in the chair with their dominant arm 
over the edge. The lower end of 12 inch ruler was 
placed at the subject’s index finger, while experimenter 
holds the upper end, ruler is dropped and subject 
catches the slipping ruler with index finger and thumb, 
the reading is read off from ruler. The experiment was 
repeated thrice and values were put in the formula to 
calculate the reaction time.

For auditory response

The individual sits in the chair with their dominant arm 
over the edge. The lower end of 12 inch ruler was 
placed at the subject’s index finger, while experimenter 
holds the upper end, ruler is dropped and auditory bell 
is rang. At the same time, subject catches the slipping 
ruler with index finger and thumb upon hearing the bell, 
the reading is read off from ruler. The experiment was 
repeated thrice. After which the values were put in the 
formula to calculate the reaction time.

For tactile response

The individual sits in the chair with their dominant arm 
over the edge. The lower end of 12 inch ruler was 
placed at the subject’s index finger, while experimenter 
holds the upper end, ruler is dropped and subject is hit 
gently from the back on non-dominant arm. At the 
same time, subject catches the slipping ruler with index 
finger and thumb upon hitting, the reading is read off 

from ruler. The experiment was repeated thrice and 
values were put in the formula to calculate the reaction 
time.

Results

After the analysis, results indicate that the mean 
reaction time for all visual, auditory and tactile cues 
decreased significantly after the consumption of the 
energy drink, as shown in table 1.

Table 1: Mean reaction time upon visual, auditory 
and tactile cue before and after the consumption 
of energy drink
However, according to the table 1, the mean reaction 
time for visual cue after consumption was higher in 
females than males, whereas, reaction time for both 
auditory and tactile cues were high in males than in 
females.

Figure 1: Reaction time upon visual cue before and 
after the consumption of energy drink

Figure 1 shows that the males responded faster to 
visual cue. However, before the consumption of energy 
drink males were found to respond faster which might 
be because of physiological and anatomical differences 
in both genders, together with diet, life style, age and 
environmental factors.

Figure 2: Reaction time upon auditory cue before 
and after the consumption of energy drink

Fig 2 showed that comparison between male and 
female responses to auditory cue, before and after the 
intake of energy drink. Before the intake of energy drink 
male and female reaction time were equal. However, it 
was found that after the intake of energy drink females 
had faster reaction time than males may be due to life 
style changes, time management skills and power of 
sensing auditory sensation.

Figure 3: Reaction time upon tactile cue before 
and after the consumption of energy drink

According to figure 3, it was analysed that on tactile 
cue before and after the intake of energy drink females 
had faster reaction time than males. Males took more 
time to respond on touch stimulus, while females 
responded in lesser time. It is because of that females 
have thin dermis that sense any stimulus we apply 
easily as compare to male subject. It can also be stated 
that intake of energy drink influence the tactile 
responses of both the genders positively.

Discussion

Energy drinks are a group of drinks used to provide an 
extra energy boost thereby, maintain alertness, 
promote wakefulness in addition it also provide mood 
and cognitive enhancement [9]. More than hundreds of 
researches are reviewed by the scientists about the 
consumption of moderate amount of caffeine that 
results in effects like increase in availability of energy, 
decreased general and mental fatigue, increase in the 
motor, cognitive and physical performance, increased 
wakefulness and alertness, faster and accurate 
reactions, increased ability to concentrate, solve 
problems, make decisions and enhanced short-term 
memory with increased neuromuscular coordination 
[10-13]. It was also reported that ingestion of 40mg of 
caffeine for half an hour increases the ability of motor 
responses to correctly match the visual stimuli. This 
effect is due to the association of increased 
event-related potentials in brain regions involved in 
visual processing, decision-making, and the application 

of selective attention [11].In the present study, it was 
found that the reaction time decreases after the 
consumption of the energy drink in both the genders 
resulting in faster response. However, it was much 
pronounced in males than in females. Supporting our 
results, authors also reported that male athletes 
respond faster as compared with female athletes to 
visual stimuli, which involved gross motor movement 
[14]. This is because the energy drink have stimulant 
effect on central nervous system which alert the brain 
and brain respond more quickly. It has been reported 
that males tend to have larger brain volume [15-17] 

contributing to the cause of the observed difference.
The consumption of energy drink also decreases the 
reaction time for auditory cue for both the genders but 
now the effect is more pronounced in females in 
comparison to males. This reduction effect is mainly 
attributed to the caffeine content of the energy drinks 
as identified through other studies that caffeine is the 
main influencer of cognitive abilities including simple 
reaction time in humans. Also the sugar content 
increases the effect as the high sugar level increases 
acetylcholine precursor named Acetyl CoA that is the 
main stimulant of both peripheral and central nervous 
system, which influences the response initiation to a 
stimulus and its reaction time [18-20]. According to our 
results, reaction time due to tactile cue was also 
decreased after the intake of energy drink in both the 
genders. However, the effect was much faster in 
females as compared to males. Males took more time 
to respond on touch stimulus, while females responded 
in lesser time mainly because females have thin dermis 
that sense any stimulus we apply easily as compare to 
males who have thick dermis and need more time to 
sense and transfer the stimulus. In addition, caffeine 
also have effects on endurance of muscles [21, 22].

Conclusion

In this study, it was observed that energy drinks have 
stimulant effect on human body. However, the long 
term effects of energy drink consumption can have 
vulnerable effects that include hypotension, edema, 
palpitations, tachycardia, headache, insomnia, 
amenorrhea, fever, euphoria and neonatal death. In 
addition, development of obesity and insulin resistance 
due to long term sugar exposure which is the main 
component of energy drinks [23]. So, a regular use of 
such energy drinks can definitely deliver short time 
benefits, but in long term they can impact the health of 
the consumer adversely and can make them prone to 
various physiological disorders. 
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