International Journal of Endorsing Health Science Research

©Advance Educational Institute & Research Centre — 2016

Volume 4 Issue 2, June 2016 Print: ISSN 2307-3748
www.aeirc-edu.com Online: ISSN 2310-3841
Original Article]

A comparative study of caffeinated beverages; tea and energy drink
consumption on attention span of healthy male and female subjects

Kiran Zafar!, Arfa Naeem?! and Faizan Mirza'?

!Psycho-physiology research lab, Department of Physiology, University of Karachi.
2 psycho-physiology Research Division, AEIRC
Email of corresponding author: kiran.zafar@hotmail.com

Abstract

Tea is the most widely consumed beverage after water around the globe with consumer-base of both young and old,
while energy drinks are popular primarily among young adults. Among the different varieties available black tea is
the most commonly used and contains L-Theanine, theobromine, theophylline and the highest amount of caffeine.
Energy drinks on the other hand contain taurine, herbs, B vitamins and stimulant drugs chiefly caffeine. The purpose
of the study conducted was to evaluate the effect of regular tea and energy drinks on attention. A survey was
conducted and subjects were given a task that was designed to test the above mentioned parameter and time taken to
solve each part of the task was accurately noted. Results of the energy drink group and the tea group were compared
to the control group. Gender based differences were also analyzed. Our results lead us to conclude that the most
widely taken beverages enhance attention in both genders, with women outperforming men.

Attention span, energy drink consumption, tea users

Introduction

Energy drinks are energy boosting carbonated drinks
popular among young adults with caffeine and
taurine as main ingredients and contain amino acids,
minerals, vitamins, preservatives, flavorings and
colorings (Kammerer et al., 2014). On the other hand,
tea is consumed worldwide and consists of
consumers of all age groups. The stimulants present
in black tea are caffeine, flavonoids, theophylline,
theobromine and L-Theanine (Zameer et al., 2013).
The use of these beverages by general population for
their mind reviving effects indicates their role in
neurophysiology. Caffeine is common ingredient to
both and maybe the only psychoactive drug legally
available over the counter. Caffeine can pass
biological membranes including blood-brain barrier
and exerts its effects on wvarious brain areas,
enhancing human vigilance and mental alertness and
influencing selective visual task and Stroop color-
word task (Brunye et al., 2010; Smith, 2002; Snell et
al., 2011; M. Lorist et al., 1996). There are two brain
regions involved in the processing of Stroop task
anterior cingulated cortex and dorsolateral prefrontal
cortex (Milham et al., 2003). Some cerebellar regions
also activate on attention task (Allen et al., 1997).
Hemispheric difference has also been proved by a
study that right cerebral hemisphere reads the color
and the left cerebral hemisphere insists to read the
word (Adleman et al., 2002). Brains of men and
women though have anatomic, biochemical and
functional differences; they have equal intelligence

(haier et al., 2005). Both male and female subjects
received the same neuro-stimulants, but they
processed them differently.

Methodology

This prospective design study was conducted on 300
random people of age group 18-32 in Karachi. The
subjects were all either undergraduates/ post-graduate
belonging to fields of biological sciences, commerce,
engineering, social sciences and arts. Subjects were
divided into three groups with 100 subjects each (50
males and 50 female subjects). Subjects included
were of the defined age group, healthy and control
group subjects were non-users of caffeinated
beverages and color-blind people were excluded from
the study.

Control group took the test without any beverage
consumption. Tea group were given tea made using:
4 grams’ milk powder, 2 grams’ table sugar, Lipton
black tea bag (55mg caffeine) and 250 ml boiled
water and solved the test after 20 minutes. The
subjects of third group were given 250ml of energy
drink took the test after 45 minutes. Time taken to
solve each part was accurately noted in minutes.
Result was analyzed using t-test; p value 0.05.

Attention span was tested by the standard ‘Stroop
effect’. Stroop task consists of three parts; first
reading out a list of words printed in black, second
reading the same list printed in congruent colors and
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finally a list of names of colors printed in incongruent
shades. In the third part the individual need to read

the color of ink from which the word is written and
not what the word says (Stroop, 1935).

Result

Table 1

Attention

Control

Tea

Energy drink

Male Subjects 58.56+-10.192

50.68+-14.433

52.56+-9.706

54.30+-18.455

Female subjects

40.68+-10.611

50.54+-12.951

Table 1- Table showing values of mean and standard deviation of both male and female subjects of control,

tea and energy drink groups for attention.

The mean of male subjects for control group was
found to be 58.56 with standard deviation of 10.192
whereas the mean value of female subjects was 54.30
with standard deviation of 18.455. The difference
between male and female control group was
insignificant (p>0.05). The mean value of male
subjects for tea group was 50.68 with standard
deviation of 14.4333 and that of female subjects
40.68 mean with standard deviation of 10.611. The
result of male and female subjects of tea group was
significantly different (p<0.05).The mean of male
subjects of the energy drink group was found to be
52.56 with standard deviation of 9.706 while the

female subjects had the mean of 50.54 with standard
deviation of 12.951 whereas the difference was
insignificant  (p>0.05).Inter-comparison of male
subjects of control group with tea group and energy
drink group both turned out to be significant
(p<0.05).Inter-comparison of female subjects of
control group with tea group was significant (p<0.05)
whereas control group and energy drink group was
insignificant (p>0.05).Comparing the results of tea
group and energy drink group for both genders, the
difference of male subjects was insignificant (p>0.05)
while that of female subjects was significant
(p<0.05).
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Fig-1 shows time taken by male and female subjects to solve attention test without consuming anything i.e.
control, with the consumption of regular tea and energy drink.
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Discussion

Attention was tested by Stroop and the Stroop task
tests the reaction time and color recognition of the
human brain. Energy drink and tea seem to have
similar effect on attention on both genders as
compared to the control group. The decreased time
taken to solve the task is due to the synergistic effect
of caffeine and taurine in energy drinks and caffeine
and L-Theanine in tea that enhances attention
(Dombovy, 2010; Parnell et al., 2006). Beneficial
synergistic effect of glucose and caffeine of energy
drinks on attention has also been seen (Adan et al.,
2010). Caffeine is a common ingredient in both, the
tea and the energy drink. The main effect of caffeine
is through blocking adenosine receptors on dopamine
rich areas of brain that are involved in alertness and
executive control of visual attention (Tad et al.,
2010). Adenosine is a sleep inducer and caffeine
antagonistically binds its receptor, by doing so
caffeine is acting opposite of activation of adenosine
receptors, hence improves performance (Ribeiro et
al., 2010).

Several studies directly support that in individuals at
rest, L-theanine increases alpha-brain waves, which
are associated with a relaxed but alert mental state
(Song et al., 2003; Nobre, 2008). Activity in the
alpha-band has been linked with general attention
processes and recent research has shown that
oscillations in the alpha band are a key component in
selective attention (Klimesch, 1999). A recent study
has shown that a high amount of L-theanine improves
attention related alpha activity, thus having a specific
effect on the brain’s attention circuitry. With L-
theanine, the brain shows greater differentiation
between visual and auditory sensory information
which may enable individuals to focus attention more
effectively (Ramirez et al., 2007). While research is
still emerging, it does suggest that L-theanine may
increase the ability to concentrate and focus on tasks.

Combination of gingko biloba and ginseng has shown
to have some effect on attention one way or the other
and has been included in many studies but the results
remain highly controversial due to insufficient human
trials (Amandeep, 1998; Kennedy et al., 2003; Henrik
etal., 1996).

In the prefrontal cortex of female brains, neurons are
more closely packed together than male brains and
the prefrontal cortex is involved in Stroop task and
problem solving (Witelson et al., 1995; Milham et al.,
2003; Sietske et al., 2013). Corpus callosum, a large
tract of neural fibers that allows the free flow of
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communication between both hemispheres of the
brain, is larger in women as compared to men and by
acting as a partial barrier mediates the inter-
hemispheric Stroop effects (Leonard et al., 2008;
David, 1992). It was observed that it takes longer to
name ink colors of incongruent words as people are
practiced at reading words than naming colors.
Color-word interference is produced which is
described as what happens when a subject’s educated
mind reads the word instead of recognizing what
color the ink really is (Davidson, 2003; Alansari,
2004).

Female subjects outperformed male subjects in all
three groups because female hormones estradiol and
progesterone help while on Stroop task (Takeshi, et
al., 2009). Estradiol also improves attention, verbal
ability and memory (Hogervrost: Hormones,
Cognition and Dementia) But female subjects of the
tea group took the least time in all because of
stronger effect of caffeine on them and already being
able to recognize and name colors better than male
subjects (Arab et al., 2013; Smith, 2012). Energy
drink and tea both increased attention of male
subjects with tea group having a more prominent
effect because of the effect of caffeine and L-theanine
on attention as mentioned earlier. Male subjects of
energy drink group performed better than the control
group because taurine stimulates testosterone
secretion and testosterone enhances attention
(Hogervorst: Hormones, cognition and dementia;
Yang et al., 2010).

Tea group shows dominant effect than both the other
groups, hence, the effect of tea on male and female
subjects reassures the strong effect of caffeine and L-
theanineon attention (Kelly et al., 2008). Female
subjects also had better accuracies on the test, as they
tend to pay more attention to detail while being timed
(Hibbard et al., 2010). While the energy drink group
did better than the control group due to beneficial
synergistic effect of glucose and caffeine on attention
(Adan et al., 2010) and the combination of caffeine,
taurine and glucuronolactone that increases
concentration (Alford, 2000).

Conclusion

Both beverages enhance attention but tea has stronger
effect and lead the results with significant diiference.
Females are more attentive, albeit, consumption of
beverages decreased time of attention test for male
subjects, females surpassed them in all three groups.
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