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Visual reaction time of drivers versus healthy adults: a comparative study
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ABSTRACT

Introduction: Driving is a highly demanding profession requiring 
heightened alertness while remaining in an ergonomically 
constrained position and also associated with exposure to vehicular 
pollution and whole body vibration. We explored whether drivers’ 
reaction time is different to student group who also remain in sitting 
position for long hours but not exposed to other factors.

Materials and methods: Drivers with at least one year of occupational 
history and under/post-graduate students were randomly selected. 
Their reaction time in seconds (RT) was measured by the ruler drop 
method (RDM) and compared with independent t test. Right vs left 
hand RTs were compared within groups by paired t test.

Results: Thirty students (21.8±2.25 years) and 37 drivers (33.73±9.77 
years) participated in the study. The drivers had RT of 2.03±0.2s 
on both the hands; students’ RT were 2.01±0.16s on right and 
2.02±0.17s on left hands. For both hands, the differences were not 
significant between drivers and students (p>0.5). Right and left RT 
were also comparable for both groups (p>0.5).

Conclusions: Bus drivers with at least one year occupational 
exposure have reaction times ruler drop stimulus not significantly 
different from controls (students).
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INTRODUCTION

Reaction time (RT) is defined as interval of time 
between presentation of stimulus and appearance 
of appropriate voluntary response in a person.
[1] RT can be measured by different methods. It 
has physiological significance as a simple non-
invasive test for peripheral as well as central neural 
structures.[2]

RT is affected by several factors such as stimulus 
type, stimulus intensity, state of arousal, age, gender, 
left or right side, practice, fatigue, distration, 
warning of impending stimuli, alcohol, exercise, 
illness, etc.[3,4] 

Especially, RT has been used to assess psychomotor 
performance, cognitive function, and peripheral 
nerve functions in conditions such as diabetes 
mellitus, head injury, postoperatively, and hypoxic 
challenges.[5-8] 

Whether RT is affected in anyway by the occupation 
of an individual has not been reported. However, 
sports professionals such as basketball and table 
tennis players have faster RT compared to non-
playing controls.[9,10] 

Driving is a highly demanding profession from 
a cognitive perspective (attention, information 
perception and processing, decision making). A 
driver is exposed to whole body vibration, diesel 
exhaust and noise while all the while staying within 
the confines of the driver’s seat.[11,12] Many 
morbidities, especially disorders of the locomotor 
system and peripheral nerves, are more common in 
the drivers as compared to the general population.
[13,14] As a result of these factors, the RT in drivers 
may be affected but has not been reported so far.

MATERIALS AND METHODS

A quantitative, cross-sectional study was designed 
which was approved by the Institutional Review 
Committee of the Kathmandu University School 
of Medical Sciences (KUSoMS), Dhulikhel, Kavre, 
Nepal. The study was conducted in the period of 
15th March to 14th August, 1999. Participants were 
randomly selected from a pool of drivers and 
students. Informed written consent was obtained 
from all participants. 

The student group comprised of undergraduate 
and postgraduate students of the KUSoMS. The 
driver group consisted of passenger bus drivers (in 

the Kathmandu-Dhulikhel route), who are in the 
occupation for at least one year. All the participants 
were apparantly healthy individuals, who were 
free from any chronic health conditions and not 
taking any medications. Participants having recent 
injuries and open wounds to the hands were 
excluded. General information and anthropometric 
measurements were taken.

For recording the reaction time (RT) by the ruler 
drop method (RDM), the participant was seated 
in a chair and rested his elbow over the table at 
90⁰ flexion with the forearm in mid-pronated 
position. His thumb and index fingers were made 
to open at about 25 mm distance, with the help 
of a spacer. The examiner held a metal ruler by its 
upper end vertically such that its lower end was 
levelled between teh thumb and index fingers. 
The participant was instructed to focus on the 
lower end of the ruler and grab it as soon as the 
examiner dropped the ruler without any cue. Prior 
to recording, the test was demonstrated to the 
participant as well as allowed two trials. 

The distance travelled by the ruler was recorded 
and converted to time (t) as follows:

t = √d/g

where,

t = reaction time (milliseconds, ms),

d = distance travelled by the ruler (millimeters, 
mm), and

g = gravitational constant (9.81 m/s2).

Finally, the participant performed three attempts 
and the RT was determined as the mean (average) 
of the three values.

The drivers’ mean RT of either hand were compared 
with the controls by independent t test (SPSS 
version 16.0). Also, the right and left hand RTs were 
compared within group by paired t test to see effect 
of hand dominance. A p value of 0.05 or less was 
considered statistically significant.

RESULTS

The study was completed in 37 drivers (all males) 
and 30 students (23 males, 7 females). Students 
were significantly younger than the drivers and also 
had less age variation within group. In other general 
characteristics, the two groups had no significant 
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differences (Table 1). On the average, the drivers 
worked for about 5 hours in a day; the median years 
in the driving occupation was 8 years.

The RT calculated from the RDM were compared 
between the groups (Table 2). In either hand, the RT 
was not significantly different between the groups.

Finally, the right and left hand RTs were compared 
(Table 3). In both groups, the RTs were strongly 
corrrelated and comparable to the other side. In the 
drivers, the two hands’ RTs were almost identical. 
In the students, RT was marginally faster in the 
right hand.
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DISCUSSION

Simple RT measures how quickly a person performs 
a uniform response to a specific stimulus and ruler 
drop method is one simple method to estimate the 
simple RT. It involves a specific motor response 
to a visual stimulus (a dropping ruler).[15] RT is 
considered a reliable indicator of processing of 
sensory stimulus by the central nervous system and 
its execution in the form of a motor responsee and 
has been used frequently in assessing peripheral 
nerve function such as in diabetes mellitus.[16] 
In this study, we compared the RT (RDM) of 
occupational drivers with a student control group 
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Table 1: Comparison of general characteristics of study participants (independent t test)

Parameters Students (n=30) Drivers (n=37) P value

Age (years) 21.8±2.25 33.73±9.77 0.000

Height (cms) 164.6±11.54 165.51±5.89 0.676

Weight (Kgs) 63.32±11.46 66.76±6.35 0.125

BMI (Kg/m2) 23.43±4.18 24.45±2.76 0.236

Table 2: Comparison of reaction time of drivers and students (independent t test)

Reaction time (sec) Students Drivers P value

Right hand 2.01±0.16 2.03±0.2 0.555

Left hand 2.02±0.17 2.03±0.22 0.903

Table 3: Right-left comparison of reaction time (independent t test)

Groups
Reaction time (sec)

P value
Right Left

Students (30) 2.01±0.16 2.02±0.17 0.563

Drivers (37) 2.03±0.2 2.03±0.22 0.936
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to explore if these factors affected the drivers’ RT. 
Our study found no significant differences between 
the drivers and controls in either hands, dominant 
or non-dominant (Table 2).

Drivers are an occupational group that is exposed 
to prolonged whole body vibrations, environmental 
and vehicular pollutions, and ergonomic 
constraints. As a result, occupational drivers are 
prone to develop many morbidities, especially 
disorders of the locomotor/musculoskeletal system 
and peripheral nerves.[13,14,17] Most studies 
have assessed the occcupational risks of the driver 
population by using objective tools such as pre-
set questionnaires, self-reported symptomatology, 
and interviews. An objective evidence of drivers 
suffering ulnar nerve entrapment at the elbow was 
reported by Afsar et al (2014) as increased latency 
and slower conduction of the ulnar nerve in drivers 
habitually leaning their elbow on the taxi windows.
[18] In another study, Kanagamuthu et al (2018) 
found significant nerve conduction slowing and 
decreased pain threshold in drivers compared to 
the controls.[19] In the Nepalese drivers, we had 
reported that median and ulnar nerve afflictions are 
detectable in taxi/microbus drivers and microbus 
helpers (conductors) with at least six months’ 
occupational duration.[20]

Electrophysiological tests (that is, nerve 
conduction studies) is highly regarded for the 
diagnostic evaluation of a variety of peripheral 
nerve conditions and even detect pre-clinical nerve 
conditions.[21,22] Obviously, the nerve conduction 
study (NCS) is a time and effort consuming 
procedure, which is not practical in field settings. 
On the other hand, reaction time measurement by 
simple means like RDM is both quick and easy to 
administer. The special characteristics of RT is the 
involvement of cognitive and voluntary component 
to motor response which is not seen in NCS.

RT is found to be faster with exercise, practice, and 
anticipation of stimulus.[3,9,10] Driver occupation 
probably prepares a person to respond fast to 
stimuli, especially related to traffic navigation and 
road-related incidents.[23] Although, many other 
factors may  have their influences. As stated earlier, 
reports on comparative studies of drivers and 
general population are lacking. This study did not 
find significant differences between drivers and 
students in a selected sample. The findings of this 
study are admittedly inconclusive.

Small sample size, unmatched control group, and 
lack of standard reference are the limitations of this 
study. In future studies, the findings can be verified 
with use of other tests of RT such as brake-reaction 
time, stroop test, and even nerve conduction 
studies.

CONCLUSION

The reaction time by ruler drop method was not 
significantly different in the Dhulikhel-Kathmandu 
route drivers with at least one year of occupational 
history and students of a medical college. Also, there 
were no differences in right and left hand reaction 
times in either group. Our findings do not support 
the assumption that reaction time is affected by the 
driver occupation.
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