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INFLUENCE OF DISTRACTIONS ON AUDIO AND VISUAL REACTION TIME IN YOUNG
HEALTHY INDIVIDUAL OF 19-26 YEARS
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ABSTRACT

Background: Reaction time is a measure of function of sensori, motor co-ordination and it is one of the valid and
reliable tools for assessing cognitive functions. Purpose: The purpose of this study was to determine the influence of
distractions on auditory and visual reaction time. Methodology: Testing was performed using a reaction time pro-
grammer developed with the help of JavaScript. 50 healthy participants (47 girls and 3 boys) aged between 19-26
years were exposed to different distractions (conversation, slow music, fast music and texting) in both ART and VRT
tests. Results and Conclusion: Both auditory and visual reaction time with each distraction was found longer than
normal. Auditory reaction time was maximally affected by conversation (f-value 8.27 and p-value <0.0001), whilst
Visual reaction time was maximally affected by texting (f-value 8.71 and p- value <0.0001). By understanding the
influence of distractions on reaction time the present study proposes that these distractions can be used as a pro-

gression in reaction time training thus improving the sensor-motor co-ordination.
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INTRODUCTION

The modern era can aptly be called the era of speed
and competition for which cognitive functions must be
assessed and improved [1]. Reaction time is one of the
valid and reliable tools for assessing cognitive functions
[2] and is the measure of function of sensori-motor
association [3]. Thus, it is defined as a time from the
onset of the stimulus to the occurrence of appropriate
voluntary response and is calculated in milliseconds
(ms) [1]. Reaction time is about the simplest case of
timing and includes the time required for the
'activation of the sense organ concerned, Afferent im-
pulse to be transmitted to the brain, central processing
within the brain, efferent impulse to be transmitted
from the brain to the effectors organ and the activation
of the effectors organ' to an extent that the recordable
response is produced.

For about 120 years, the accepted figures for mean
simple reaction times for college-age individuals have
been about 190 ms (0.19 sec) for visual stimuli and
about 160 ms for auditory stimuli [4]. But normal Indi-
an values for ART is 332ms and for VRT is 357ms [1].

Types of reaction time experiment can be simple,
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choice and recognition. In simple reaction time experi-
ments, there is only one stimulus and one response, in
choice reaction time experiments, the user must give a
response that corresponds to the stimulus, such as
pressing a key corresponding to a letter if the letter
appears on the screen. In recognition reaction time
experiments, there are some stimuli that should be
responded to, and others that should get no response
[4].

Execution of functions involves multiple brain process-
es and consequently is the cognitive domain that is
most difficult to assess. Mini Mental Status Examina-
tion (MMSE) has been widely used to assess cognitive
functions but MMSE have focused on global cognitive
outcomes. Thus the present study seeks to measure
Reaction time which focuses on specific domain of cog-
nitive functions like short-term memory, execution of
function and processing speed [6].

R.T. varies according to the receptor system stimulated
and R.T. for visual stimuli is appreciably slower than
auditory stimuli [3]" But there is lacunae of literature
about the potential of factors influencing the reaction
time thus the current study determines the variation in
RT in presence of the modern distractions like convers-
ing, music and texting, and whether R.T. varies with
the receptor system involved or not.

MATERIALS & METHODS
Study design: It was an observational study

Ethical approval: Ethical approval was obtained from
the Institutional Ethical Committee of our institute and
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written inform consent was taken after which the
whole procedure was explained to the subject.

Study location: V.S.P.M’s college of Physiotherapy,
Nagpur.

Inclusion criteria: Normal Healthy individuals aged be-
tween 19-26 years, both males and females chose ac-
cording to the method of convenience

Exclusion criteria: Any subject with uncorrected visual
deficit, hearing deficit, neurological disorder or experi-
enced a recent trauma or surgery were excluded from
the study.

Sample size: Done in 50 subjects (47 girls and 3 boys)
Methodology

Software was developed using JavaScript and installed
in the laptop. Subjects were recruited as per the inclu-
sion criteria. Whole test was performed in otherwise
quiet room with one minute of time gap between each
section and two tests. One trial was given to every sub-
ject so that subject becomes familiar with the software.
First auditory reaction time testing was done under the
five section i.e. Normal or controlled ART, Conversation
ART, Slow music ART, Fast music ART and lastly Texting.
Subject was instructed to press space bar as quick as he
can after he hears the beep. Four repetitions were
done in each section and average of four was taken
into consideration. After one minute of completion of
ART test the visual reaction time testing was done in a
similar pattern. In this test subject was instructed to
press the space bar as fast as he can after a shape ap-
pears on screen [1, 5]. Average of four repetitions in
each section was recorded.

Statistical analysis: Data was collected and analyzed.
One- way ANOVA test was applied within the group
and paired t-test was used to determine comparison
between ART and VRT group.

RESULTS

Influence of distractions on Auditory and Visual reac-
tion time was assessed in normal healthy 47 girls and 3
boys of mean age 22.36 + 1.53.

Table 1. Shows mean and standard deviation of ART

Table 2. Shows comparison of normal ART to ART with
various distractions.

Mean
Comparison differ- f- value | p-value
ence
Normal ARTto ART | 0 827 | <0.0001
while Conversing
Normal ART to ART | oo, o 4236 | <0.0001
with slow music
Normal ART to ART | /g 1.897 | Ns
with fast music
Normal ART to ART | ¢ g 4972 | <0.0001
while Texting

Table 3. Shows comparison of various distractions in
ART group.

Mean
Comparisons Differ- f- value | p-value
ence
Conversation ART <
to Slow music ART >28.1 4.035 0.0001
Conversation ART | g3/ 3 6374 | <0.0001
to Fast music ART
Conversation ART
to Texting ART 431.8 3.299 <0.0001
Slow music ART to
Fast music ART 306.3 2.340 Ns
Slow music ART to
Texting ART -96.28 0.7356 Ns
Fast music ART to
Texting ART -402.5 3.075 <0.0001

Table 4. shows mean and standard deviation of VRT
group.

Sections Mean 1SD

Normal VRT (m.sec) 382.09 + 96.86

VRT while conversing (m.sec) 842.83 +616.52

VRT with slow music (m.sec) 565.10 £ 367.73

VRT with fast music (m.sec) 442.81 +138.41

VRT while texting(m.sec) 1216.81 +777.22

Table 5. Shows comparison of normal VRT to VRT with
various distractions.

group. Mean
Comparison differ- f- value | p-value
Sections Mean +SD ence
Normal ART (m.sec) 331.61+79.25 \I:lvf]:lr:e(q:lo\:]F\{;:;r:/gRT 460.7 4.808 <0.0001
ART while conversing
( ) 1414.17 +1110.23 Normal VRT to VRT
m.sec ) . 183 1.910 Ns
- - with slow music
ART with slow music 886.10 + 721.55 Normal VRT to
(m.sec) VRT with fast mu- | 60.72 0.6336 | Ns
,(L\nlj'l;e\:\g)th fast music 57985 + 385.01 sic
—— Normal VRT to 8347 |8710 | <0.0001
ART while texting (m.sec) 982.38 +483.33 VRT while Texting
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Table 6. Shows comparison of various distractions in
VRT group.

Mean
Comparison Differ- f-value | p-value
ence
Conversation VRT
to Slow music VRT 271.7 2.898 <0.0001
Conversatlc?n VRT 400.0 4174 < 0.0001
to fast music VRT
Texting VRT to
Conversation VRT 374 3.902 <0.0001
Slow music VRT to
Fast music VRT 1223 1.276 Ns
Texting VRT to
Slow music VRT 651.7 6.801 <0.0001
Texting VRT to
Fast music VRT 774 8.077 <0.0001

Table 7. Shows inter-group comparison between ART
and VRT group.

. Mean
Comparison Difference t-value | p-value
Normal VRT to
Normal ART 50.49 3.376 0.0014
Conversation VRT
to Conversation -571.3 3.616 0.0007
ART
Slow music VRT
to Slow music -321 3.925 0.0003
ART
Fast music VRT to
Fast music ART -137 2.571 0.0132
Texting VRT to

234, 2. .

Texting ART 34.4 009 0.0500
ms Intergroup and Intragroup comparison:
1600 ART and VRT
1400 1414.17

1200 1216.81
1000
800
600
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Figure 1. Shows intra-group and inter-group compari-
son between ART and VRT.
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DISCUSSION

The present study has determined the influence of dis-
tractions on audio and visual reaction times in young
healthy individual of 19-26 years by using a reaction
time programmer designed on the basis of JavaScript.

Reaction time is a simple, non invasive method to as-
sess neural integrity and sensori-motor coordination of
an individual. Many factors have been shown to affect
RT, including age, gender, physical fitness, fatigue, dis-
tractions, alcohol, personality type and whether the
stimulus is auditory or visual [1].

Distraction: The responder’s mental processing time,
however, is highly subject to change in the presence of
distractions that add to his or her cognitive load. The
higher a subject’s cognitive load, the longer his or her
mental processing time is expected to be [5].

Intergroup comparison: ART

The mean normal or controlled ART of the sample pop-
ulation came out to be 331.61 (Table 1). As conversing
is an active listening process comprising of three ele-
ments namely, comprehension, retention and response
that increases the mental processing time and which in
turn can increase the RT, thus in the present study con-
versation is affecting ART. It can be also because of
decreased activation of parietal association area which
may be due to auditory processing. Hence in the pre-
sent study ART is maximally affected by the conversa-
tion with the mean of 1414.17 and p-value of <0.0001
(Table 2). ART is affected by all the distractions and the
sequence of distractions affecting ART can be repre-
sented as, “Conversation (1414.17) > Texting (982.38)
> Slow music (886.10) > Fast music (579.85)” (Table 3).
As music is a passive listening process, fast music has
cause a non-significant increase in ART whereas slow
music has cause the minimal increase. This finding is
supported by the study done by Majinder Kaur et al [7]
in 2013 and Mariam Abbas [8] in 2012.

Intergroup comparison: VRT

The mean of normal VRT in the present study was
382.09 (Table 4). Ellen Anderson [5] in 2012, Chinmay
Shah et al [9] in 2010 and Mariam Abbas [8] in 2012
found that VRT is highly susceptible to increase with
texting, as the cognitive distraction from a text mes-
sage is similar to active listening; the person must com-
prehend the message, retain its information, and devel-
op a response. To complete this task brain has to
switch continuously between two visual stimuli which
increases the time of responding to each visual stimuli
and thus increases the reaction time. Therefore the
sequence of distractions affecting VRT can be repre-
sented as “Texting (1216.81)> Conversation (842.83)>
Slow music (565.10)> Fast music (442.81)"” (Table 5, 6).
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Intra-group comparison between ART and VRT:

When intra-group comparison was done between ART
and VRT group, normal VRT is non-significantly slower
than normal ART with mean difference of 50.49 (Table
7) (Figure 1). It can be justified by the fact that visual
stimuli needs 20-40ms to reach the brain whereas audi-
tory stimuli needs only 8-10ms [10]. Jose Shelton [10]
in 2010 have also showed the similar result. It is also
seen that ART is more vulnerable to increase with dis-
tractions than VRT (Figure 1). This finding is in parallel
with the findings presented by Ellen Anderson [5]in
2012.

Age: Obrist W [11] in 1953 determined the influence of
age on speed of reaction time and found out that the
reaction time shortens from childhood into early 20 (19
-26 years) and then increases slowly until 40s. It was
shown that speed increases with age up to the nine-
teenth year and then remains constant till about 26
years of age and then begins to decline as age advances
further [14]. Thus the current study has checked the
extent to which distractions have affected the RT only
in individual aged between 19-26 years.

Suggesting Hypothesis: The information flow within an
organism can be represented as:
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Figure 2. The cycle above represent the sequence of
information flow in an organism.
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Figure 3. Shows organization for information pro-
cessing [14]
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Figure 4. Shows Primary sensory motor areas

e The integration of information takes place in the area
of brain called Primary Motor Cortex (area 4), Shown
in Figure 4

e The primary role of Motor cortex is to generate the
neural impulse that controls the Execution of Move-
ment via Extra-pyramidal tract.

e Neurons from primary motor cortex, Supplemental
motor area and pre-motor cortex (Figure 4) give rise
to the Extra-pyramidal tract controlling the voluntary
movement.

e The blood supply of Primary Motor Cortex is Middle
cerebral artery and anterior cerebral artery.

e Thus we can hypothesize that any condition compro-
mising the blood supply of motor cortex can lead to
disturbed sensori-motor coordination and increased
reaction time, for instance Stroke and Traumatic
brain injury [12].

e It is also affected in Parkinson disease primarily be-
cause of delay in information processing [13].

CONCLUSION

The study concluded that ART is maximally affected by
conversation and VRT by texting and that VRT is non-
significantly slower than ART. Also ART is more vulner-
able to increase in presence of distractions.

Acknowledgement: | acknowledge the worth efforts of
my guide Dr. Neha Gotmare and | always appreciate
the patience shown by subjects of this study.

REFERENCES

1. Jayant J Makwan, Prafulla R Chandak. Changes in
Reaction time with ageing in males: AJIMCS.2012; 1
(3): 116-121.

2. Jakobsen LH, Sorensen JM, Rask IK. Validation of
reaction time as a measure of cognitive function
and quality of life in healthy subjects and patients.
Webpage. Available from:https://
www.ncbi.nlm.nih.gov/pubmed/20951002
(Accessed 27" December 2016)

3. Dhangauri Shenvi, Padma Balasubramanian. Com-
parative study of visual and auditory reaction times
in males and females: Indian J PhysiolPhannacol.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Sorensen%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=20951002
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rask%20IK%5BAuthor%5D&cauthor=true&cauthor_uid=20951002

1994; 38(3): 229-231.

Robert J. Kosinski. A literature review on reaction
time. Webpage. Available from: http://
homepage.univie.ac.at/andreas.franz.reichelt/
intro2cogsci2/data/
literature_review_reaction_time.pdf

Ellen Anderson, Chelsea Bierman, Julian Franko et
al. The effects of audio and visual distractions on
reaction time. Webpage. Available from:http://
jass.neuro.wisc.edu/2012/ 01/Lab%20603%
20Group%2014%20FINAL.pdf

Costantinoladecol, Philip B. Gorelick, Sudha Sesha-
dri. Impact of Hypertension on Cognitive Function.
A Scientific Statement from the American Heart
Association. Webpage. Available from:http://
hyper.ahajournals.org/content/early/2016/10/10/
HYP.0000000000 000053

Manjinder Kaur, Harpreet Singh, Sangeeta Nagpal.
Auditory and visual reaction time in young adults
with concomitant use of cell phones: IJCRR. 2013; 5
(14): 60-64.

Mariam Abbas. The effect of cell phone conversa-
tion and texting on Reaction time and vehicle acci-
dents: BJASS. 2012; 11(1): 109-125

9.

10.

11.

12.

13.

14.

Meet Makda et al. B Influence of Distractions on Audio and Visual Reaction Time in Young Healthy Individual of 19-26 Years.

Chinmay Shah, Ghokhale PA, Mehta HB. Effect of
Mobile use on Reaction time: Al Ameen J Med Sci.
2010; 3(2): 160-164.

Jose Shelton, Gideon Praveen Kumar. Comparison
between Auditory and Visual Simple Reaction
Times: Neurosci Med. 2010; 1: 30-32.

Obrist W. Simple auditory reaction time in aged
adults. Jr. of Psychol. 1953; 35: 429-432.

Friedhelm C Hummell, Bernhard Voller, Pablo
Celnik et al. Effects of brain polarization on reaction
times and pinch force inchronic stroke: BioMed
Central. 2006. Available from:http://
www.biomedcentral.com/1471-2202/7/73
(Accessed 24" February 2017)

FusakoVokochi, Ryuichi Nakamura, Hirotaro Na-
rabayashi. Reaction time of patients with Parkin-
son's disease, with reference to asymmetry of neu-
rological signs: J Neurol Neurosurg Psychiatry.
1985; 48: 702-705.

Anon. Reaction Time- Designing an Experiment to
measure a  “System response”. Webpage. Availa-
ble from:http://www.radford.edu/jkell/Reaction%
20Times.pdf (Accessed 20" February 2017).

How to Cite this article: Meet Makda, Neha Gotmare, Mangala Deshpande. Influence of Distractions on Audio and Visual Reac-
tion Time in Young Healthy Individual of 19-26 Years. Int. j. clin. biomed. res. 2017;3(4): 5-9.

Int. j. clin. biomed. res. 2017;3(4):5-9.



http://www.biomedcentral.com/1471-2202/7/73
http://www.biomedcentral.com/1471-2202/7/73
http://www.radford.edu/jkell/Reaction%20Times.pdf
http://www.radford.edu/jkell/Reaction%20Times.pdf

