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A cross-sectional study for assessment of audio-visual
reaction time in KSRTC drivers of age group 20-40
years in Belgaum city with respect of working hours
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Background: The quickness in any work in our life corresponds to the speed with which
body respond to external stimuli. And quickness is very essential in profession like driving, in
which faster level of response is one of measure by which number of road traffic accidents
can be reduced. Audio-visual reaction is an important test for drivers.
Objectives: To compare Audio-Visual reaction time in day time & night time working drivers.
Methods: Fifty age & sex matched, drivers of age 20-40 years working in KSRTC, Belgaum in
day and night hours that fits in inclusion criteria are taken after informed consent. A through
clinical examination was done & Audio –Visual Reaction time- is measured by Audio-Visual
Analyzer.
Results: Auditory reaction time is shorter then visual reaction time.
Conclusion: And this test is an important test for assessment of quickness & coordination of
visual and auditory responses, which is utmost important in drivers to reduces the road
traffic accidents.
Keywords: Visual reaction time, Auditory reaction time.

Introduction

E

very action we make is an adjustment or reaction
to some condition or stimulus either in theworld
about us or in our own body. Our emotions,
attention, memories and all other reactions we make
are responses to stimuli which play upon us1. It is well
known to all of us that our responses are prompt when
we are attentive. Present day routine modern living
involves a number of activities that have to performed
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precisely and promptly. In everyday life, men have to
respond often to numerous diverse situations often
instaneously. For, instance for an automobile driver
applying brakes in a fraction of second or for a factory
worker on a machine, quick maneuvering is must and
may be lifesaving2. In case of drivers, quick response is
one of the very important measure by which the number
of accidents can be prevented. A number of studies have
identified sleep disturbances, ischemic heart diseases,
peptic ulcers, reproductive hazards and hypertension to
be the main health problems of shift workers3.
Night shift workers are required to stay awake when
their circadian rhythms are preparing them for sleep,
and to sleep when preparing for wakefulness. People who
work at night often complain of symptoms similar to
those of “jet lag syndrome” and the cause is believed to
be similar. With continued night work, some workers
Indian Journal of Sleep Medicine (IJSM), Vol. 6, No. 4, 2011

136

A cross-sectional study for assessment of audio-visual reaction time in KSRTC drivers of age group 20-40
years in Belgaum city with respect of working hours

find the inconvenience and malaise unacceptable4.
Psychologic disturbances during night shift work were
associated with altered cardiovascular and endocrine
responses in healthy nurses 5. Older night workers are
more adversely affected than younger night workers6.The
earlier studies done on reaction time indicate auditory
reaction time is faster than visual reaction time7. In one
study it has been reported that red colour elicits a faster
response compared to green8.One study shows that sleep
deprivation increases reaction time 9. There are a few
studies looking at the effect of shift work on reaction
time in certain occupations. Reaction time means time
taken by an individual to react to external stimulus. It
provides an indirect index of processing capability of
the central nervous system and also a simple means of
determining sensorimotor performances10. Reaction time
has physiological significance and is a simple and noninvasive test of function for the peripheral as well as
central structures11.
Many studies has been conducted on audio-visual
reaction time in healthy subjects, in different age groups,
in athletes and other sports, smokers, tobacco chewers,
etc. But there are only a few studies on audio-visual
reaction time in case of drivers. The present study was
undertaken; keeping in view that the auditory- visual
reaction is an utmost important test for the drivers, as
it has a role in a prevention of road traffic accidents,
assessing quickness & coordination of visual and auditory
responses. This study was an attempt to find out the
influence of night duty as compared to day duty reaction
time in drivers.

through clinical examination was done. A selfadministered questionnaire to record personal data was
given.

Inclusion criteria
1. All subjects are taken from KSRTC, Belgaum.
2. All the subjects included are healthy, nonalcoholic,
nonsmokers or non-tobacco chewer.
3. All the subjects had no auditory or visual
disturbances.

Exclusion criteria:
1. Subjects who are alcoholic, smokers or with auditory
or visual disturbances.
2. Subjects suffering from any chronic disease.
The subjects were briefed about the study protocol
and informed consent was obtained from them.
The apparatus used in this study was the portable
research reaction timer with two response choices
measuring VRT and ART.
Specifications of reaction timer:
1. Inbuilt chronoscope – 4 digit chronoscope with least
count of 1/1000 seconds.
2. It works on – 230 volts AC.

1. To find out difference between auditory & visual
reaction time in drivers
2. To find audio-visual reaction time in drivers with
respect of day time & night time shifts.

Each subject was made familiar with the apparatus
and the procedure to alleviate any fear or apprehension.
ART and VRT were measured in a quiet room. The
tests were done with the subject sitting comfortably in a
chair. ART and VRT were measured by reaction time
instrument. Accuracy of this instrument is ± one digit.
All the subjects were right handers and used their right
hand to press the switch to stop the quartz clock of the
apparatus. From the auto-display reaction time was
noted. 9

Materials & Methods

1. Auditory reaction time- by audio-visual analyzer
2. Visual reaction time- by audio-visual analyzer

Objectives

The study protocol was prepared and approval was taken
from the Institutional Ethical Committee.
Fifty age & sex matched, drivers of age 20-50 years
working in KSRTC, Belgaum in day hours(short route
drivers) and 50 age & sex controlled drivers of age 2050 years working in KSRTC, Belgaum in night hours
(long route drivers) who fit the inclusion criteria. A
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Subjects were presented randomly with 2 visual
stimuli i.e. red & green light and 2 auditory stimuli i.e.
high pitch and low pitch sound stimuli. The significance
of difference of VRT and ART during day duty and night
duty was studied with the use of standard error of
difference between two means. Three readings of each
stimulus were noted after giving three practical trials
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and the lowest reading was taken as the reaction time12. To test whether there was any significant difference
during day and night duty with reference to auditory
reaction time and visual reaction time, standard error
of difference between two means were applied. The
statistical difference was determined by ‘Z’ test.
14
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Graph II:

Table1: Comparison of ART and VRT in short and
long route drivers.

*P<0.05; **P<0.05; †P>0.05; ††P>0.05.

Discussion
In the present study auditory reaction time is shorter
than visual reaction time. The reason being that for
auditory reaction time, sound entering the ear can reach
appropriate receptors with no particular loss of time for
visual reaction time.

Results
Results were analyzed by ‘z’ test & student’s t’ test.
Graph 1:
There was no statistically significant difference between
VRT to red light, green light and both combined during
day duty and night duty. There was no statistically
significant difference between ART for high pitch, low
pitch. VRT during day duty were more than ART during
day duty, difference between two were found statistically
significant. VRT during night duty were more than ART
during night duty, but difference between the two were
not statistically significant.

Values are mean ± SE. *P<0.05; **P>0.05.

For visual reaction time the rods and cones are not
excited by light directly and the intervening
photochemical process takes appreciable time. It is
shown that when sound is applied to the ear of cat,
activity begins in the auditory nerve with latency of 1-2
ms whereas when a light is thrown into the eye, activity
reaches visual cortex in 20-40ms, but, when the retina
is by passed by direct electrical stimulation for the optic
nerve, the cortical latency is as little as 2-5ms. Compared
with the ear the eye takes long time to get its message
started along the nerve to brain. Thus, one can account
for most and perhaps all of the differences between visual
and auditory reaction time2. Our observations are in
agreement with studies by Boring et al (1955) 7,
Madanmohan et al(1992) 15, Malathi and Parulkar
(1989)16, Kapoor et al (1993)17, Saha et al (1996)18 and
Singh et al (1994)19. Only Dhangauri et al (1994)8
obtained higher ART values than VRT values in their
study.
There is no significant difference found in VRT during
day duty and night duty and ART during day duty and
night duty in this present study (Graph I). It indicates
that shift working has no effect on reaction time (auditory
and visual), which means it has no effect on sensorimotor
performance or cognitive functions. This can be
explained on the basis of mechanism of adaptation to
shift work and it may be associated with fewer problems
encountered while working shifts. There are various
Indian Journal of Sleep Medicine (IJSM), Vol. 6, No. 4, 2011
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factors that modulate adaptation to shift work. Workers
who choose shift work for reasons such as schooling,
childcare, or pay differential are likely to adapt more
easily. However individuals vary in their ability to adjust
to shift work. Many individuals suffer few or transient
problems. Some are unable to adjust at all; a phenomenon
termed as shift work intolerance20. This finding implies
the potential of using perceived adaptation as a possible
proxy for the health, wellbeing, and on-the-job alertness
of shift workers21.
The study of Binks et al, found that 34–36 hours of
total sleep deprivation did not affect performance on
any of the cognitive tests22. The study performed by Bartle
et al (1988) and Pilcher et al20&23 confirms that acute
sleep deprivation of less than 4 hours alters mood state
but does not change performance in test situations in
which concentration, clear thinking, and problem solving
are important. Lack of 4 hours of uninterrupted sleep
within the previous 24 hours does result in increased
subjective fatigue and is associated with decreased
motivation. However this effect does not necessarily lead
to a decrease in performance20&23.
In contrast, McCarthy et al 24 in his study revealed
significant effects on both cognitive and physiological
measures including reaction time of sleep deprivation.
Their findings reveals that sleep deprivation decreased
subject’s attention & responsivity to new information
and simultaneously reduced the efficiency of their
cognitive processing. The studies done by Takeyama &
Hirose 25-26 showed that modified night shift with restful
power naps alleviated subjective fatigue, and improved
physiological function which is often adversely affected
by night workload25-26.
In our study, difference between VRT during day
duty and ART during day duty were found statistically
significant. VRT during night duty and ART during night
duty were not statistically significant although VRT during
night duty were greater than ART during night duty
(Graph I). Reaction times are increasingly longer for
responses evoked by proprioceptive, auditory, and visual
stimuli respectively. The cause of visual reaction time
being greater than auditory reaction time is not very
clear though almost all of the research done in reaction
time has reached the same conclusion. Most likely it is
due to the fact that the visual reaction time involves
chemical changes as mentioned earlier. Also the visual
pathway involves many collateral pathways to various
association areas and hence a greater delay in
Indian Journal of Sleep Medicine (IJSM), Vol. 6, No. 4, 2011

comprehension of visual stimulus as it is interpreted in
a more complex and elaborate fashion.
There was significant difference in the auditory
reaction time to high and low pitch sound stimuli during
both day and night duty in hospital employees. ART to
high pitch were lower than ART to low pitch (Graph II).
It could be due to high intensity of high pitch sound
which attracts early response. Shenvi et al (1994) 27
showed no significant difference in the auditory reaction
time to high and low pitch sound stimuli, although ART
to high pitch were lower than ART to low pitch sound
among the boys 27.VRT to red light were lower than VRT
to green light during both day and night duty, but it was
not significant (Graph II). In study of Shenvi et al (1994)
explained on the basis of Trichromatic theory of colour
vision that there was significant difference in the visual
reaction time to red and green light stimuli.

Conclusion
There was no significant difference in VRT during day
duty and night duty and ART during day duty and night
duty. The study shows that shift work has no effect on
reaction time, in other words it has no effect on
sensorimotor performance. Our findings could be
explained on the basis of observations that adaptation to
reduced sleep is possible and the factors connected with
perceived adaptation might also be used to devise
intervention strategies for improving shift work
situations.
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