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Abstract:

Background: Sleepiness during driving is a major though underrated factor in traffic crashes. Strenuous
work schedules and lack of sleep is one of the major causal factors for traffic crashes all over the world. As
driving is a complex task, trait and state factors play a crucial role in determining one’s driving behavior in a
specific situation. Thus, a ‘state’ of feeling sleepy while driving may be related to other variety of factors.
Objectives: In order to understand the role of these factors, aggression, dislike towards driving, hazard
monitoring, fatigue proneness and thrill-seeking were taken as variables. Methodology: In this study,
thirty-one male taxi drivers holding valid four-wheeler driving license and having average ten years of
experience as driving taxi were taken as a sample. The individuals were randomly selected from various
taxi services being operated in Chandigarh. The participants were administered Epworth Sleepiness Scale
and the sub-scales of Driver Stress Inventory (DSI) along with a socio-demographic questionnaire. Findings:
Results revealed significant positive relationship of sleepiness with hazard monitoring and fatigue
proneness, negative correlation between sleepiness and thrill-seeking, while no relationship of sleepiness
with aggression and dislike towards driving was observe Conclusions: The socio-demographic profile of
drivers revealed few interesting facts on their driving history, work and sleep patterns, traffic violation
history and perspective on road crashes. Most of them did not appear for any driving test. Red light
jumping was the majorly reported traffic violation. Smoking was the key strategy of remaining awake while
feeling sleepy behind the wheel. Recommendation: Stringent procedure for obtaining driving license, strict
penalties for violating traffic rules, implementation of in-vehicle fatigue monitoring systems and suggestion
for enough time for sleep among commercial drivers.
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Introduction

Sleep is indispensable as it is a state of natural rest
and is important for optimal functioning of human
body. Where sleep is an altered state of
consciousness, sleepiness is a difficulty in
remaining awake despite being engaged in some
activity [1]. Driving is one of the complex activities
where optimal level of alertness is quintessential
for safe handling of a vehicle. Low alertness can
lead to deterioration in performance to a point
where it compromises with safety [2-4] Therefore,
sleep deprivation adversely affects one’s ability to
focus and

one’s driving performance as well. Research studies
on same lines have reported that sleep-related
crashes in United States have claimed over 15,000
lives and accounted for more than 12 billion dollars
in lost productivity and property damage in a year
[5,6]. Another study reported15-20% sleep-related
road crashes on motorways and urban roads in
United Kingdom [7]. There can be varieties of
reasons as to why many drivers when sleep-
deprived still tend to drive [8,9], including certain
socio-cultural factors for some holiday travelers
[10] or monetary rewards for professional drivers
[11].

In another research conducted by ‘Adelaide Centre
for Sleep Research' [12], concluded that drivers not
having slept for 24 hours, suffer from deteriorated
driving performance equivalent to that of an
individual who has consumed alcohol having BAC
of 0.1/100ml, and are found seven times more
likely to have a road crash than drivers who are not
sleep deprived. A poll conducted by National Sleep
Foundation (NSF) [13] revealed that 36% of
American adults have nodded off or fallen asleep
while driving. A telephonic survey of 1000 drivers
in New York [14], found that 55% of the drivers
have driven in a drowsy state in the last one year
followed by 23% of the drivers who claimed to
have fallen asleep while driving and 4.7% of the
respondents reported admitted having a crash due
to drowsiness or after falling asleep. In another
survey in UK, 29% of the drivers had atleast one
experience of a serious drowsiness episode during
the last one year [15]. No such official data is
available on the similar incidents in India which
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points to the need of having a record on
drowsiness-related road crashes and developing
counter-measures for the same.

The present research looks at a few psychological
variables and its relationship with sleepiness i.e.
aggression, dislike towards driving, hazard
monitoring, fatigue proneness and thrill-seeking.
These five psychological variables form five distinct
dimensions for driver stress inventory [16].
Aggression can be

defined as a behavioural component of anger
directed towards another person, event or
situation with the intent of causing harm or an
injury. In a driving context, it involves negative
appraisals of other drivers which manifests through
threatening behaviour or competing with them.
These cognitive processes initially generate feeling
of anger followed by dangerous driving behavior.
Dislike towards driving is an aversive feeling which
is often characterized by negative affect, anxiety
and lack of confidence as a driver. Hazard
monitoring on the other hand reflects a style of
coping that seeks to preempt threat by vigilant
search for danger while fatigue proneness may
refer to involuntary sleep onset during driving, to
sub-optimal performance efficiency due to
circadian rhythms, can also be fatigue induced by
the task itself [16].

Thrill-seeking is an activity which is unusual, novel
and tends to excite or promises adventure. It is a
hazardous behavior in a driving context leading to
risky driving and increased accident involvement
[17]. Studies have shown that aggression and thrill-
seeking are strong predictors for self-reported
accidents, speeding andviolations, whereas dislike
towards driving is linked with driver error,
associations for the same being replicated and
proved in driver simulator studies [18]. Thrill-
seeking was therefore one of the variable studied
in this research.

It has been observed that professional drivers (i.e.
people whose job is driving) contribute significantly
towards road traffic crashes [19, 20]both in terms
of human and financial costs [21]. Many research
studies also confirm that these commercial drivers
are at a higher risk of crashes than general driving
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population [22, 23]. Majority of studies envisaged
the on-road behavior of non-professional drivers
while safety researchers have given less attention
to traffic crashes among the professional drivers
[24]. A research was conducted by University of
Teesside which found taxi-drivers to be more
aggressive and high on thrill-seeking dimension

as compared to the other drivers (police drivers,
heavy goods vehicle drivers, commuters,
occasional drivers) [25]. As per the national
database of Finland on road accidents from 1991 to
2001, it was reported that 15.3% of accidents were
related to sleepiness. They further concluded that
sleepiness/fatigue seriously impairs the attention
and decision making ability of the drivers [26]. A
survey by All India Institute of Medical Sciences
(AlIMS) also found that majority of drivers involved
in the road crashes had a history of sleep-related
disorders in the past with over 60% of road
accident victims with head-injuries being diagnosed
with 'excessive daytime somnolescence' [27],
reflecting the need of this study.

There is a dearth of literature on the same in India.
This study, therefore, focuses on these professional
drivers, specifically the taxi or cab drivers, who
drive to earn their livelihood. Whatever research
has been done till now among professional drivers,
the taxi drivers have become popular subject for
research [28-30] with some of their high-risk
personality dimensions being explored [31] while
other researchers examined their attitudes in
relation to the traffic laws and its enforcement [32,
33]. However, this research aims to explore the
relationship of sleepiness with aggression, dislike
towards driving, hazard monitoring, fatigue
proneness and thrill-seeking among drivers.

Hypothesis

(Hy) It was expected that there will be a
positiverelation of sleepiness with aggression,
dislike towards driving and fatigue proneness
among taxi drivers.

(H,) It was expected that there will be a negative
relationship between sleepiness and hazard
monitoring and thrill-seeking among taxi drivers.

Sleepiness among Indian Taxi-drivers

Methodology

Sample:A  coo relational study design was
formulated in which total of thirty-one professional
taxi-driversfrom Chandigarh with mean age of 33
years with an average driving experience of ten
years were taken as a sample. Only drivers
affiliated to taxi stands and plyinginter city were
taken for the study.Tool:For the present study the
sub-scales of Driving Stress Inventory (DSI) [34] i.e.
aggression, dislike for driving, hazard monitoring,
fatigue proneness and thrill seeking were used.
Each participant’s response was measured on a 10-
point Likert scale. Thereported internal consistency
of scale is (a = 0.80).

Sleep Deprivation was evaluated in terms of the
Epworth Sleepiness Scale (ESS) [35]. The sleepiness
scale is a good measure of the overall sleep debt
and an indicator of daytime sleepiness.
Thereported internal consistency of ESS scale is (a
= 0.88). Apart from this, a demographic
questionnaire was administered to gather other
relevant information.Procedure: The questionnaire
and the scale were administered to the individuals
personally and it took 45 minutes to an hour to
record their responses. The participation was
voluntary and full confidentiality was assured. For
analysis, correlational analysis was applied on the
data and results were computed.

Findings

Table | shows the correlational analysis and Table Il
consists of the results obtained on demographic
information form. Table 1 revealed significant
positive correlation of sleepiness with hazard
monitoring (r = .546 )p < 0.01 and with fatigue
proneness (r = .490 )p < 0.01. However negative
correlation of sleepiness with thrill-seeking (r = -
.535**)p < 0.01 while no significant correlation was
found between sleepiness, aggression and dislike
towards driving. The responses obtained on
demographic questionnaire revealed the driving
history of the taxi drivers, their working hours, how
do they keep themselves awake when drowsy,
their biggest fear and major concerns while driving.
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Discussion

This study was planned to have an insight into the
sleep  deprivation or daytime sleepiness
experienced by taxi-drivers and its relationship
with aggression, dislike towards driving and thrill-
seeking. A random selection of thirty-one taxi
drivers from various taxi stands in Chandigarh was
done. Their mean age was 33 years with 10 years
of driving experience as a taxi-driver. These cab
drivers were long-route drivers who commuted
between various states of India, thus mostly driving
inter-city and not within Chandigarh. They were
administered Epworth Sleepiness Scale and the
sub-scales of Driver stress Inventory i.e. measures
of aggression, dislike of driving and thrill-seeking
along with a demographic questionnaire. For
analysis, correlation analysis was done.

The first hypothesis of the study which expected a
positiverelationship of sleepiness with aggression,
dislike towards driving and fatigue proneness
among taxi drivers was partially supported. The
present study found positive correlation of
sleepiness with fatigue proneness while no
significant  relationship of sleepiness  with
aggression or dislike for driving. As per the review
of literature, many research studies show close
association between sleepiness and fatigue with
these two terms often being used interchangeably
[36]. Many researchers have studied these two
phenomena together [37-39] reflecting fatal
consequences when driving. The findings of the
present study are also in line with aforementioned
studies. This study also revealed no significant
relationship of sleepiness with aggression and
dislike for driving. Research findings in the past on
sleepiness and aggression have shown mixed
results, some assert that sleep deprivation actually
increases aggressive behavior [40] whereas limited
support was found between aggression and
sleepiness in a workplace

context [41]. For dislike for driving, not many
relevant studies on relationship between
sleepiness and dislike for driving could be found.

The second hypothesis of the study where it was
expected that there will be a negative relationship
of sleepiness with hazard monitoring and thrill-
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seeking among taxi drivers was also partially
supported (H,). The findings of the present study
showed negative correlation of sleepiness with
thrill-seeking as expected however, a positive
correlation between sleepiness and hazard
monitoring was observed. Thrill seeking reflects the
desire to engage in thrill-seeking activities,
substantially correlated withconfrontive coping
[42-43], in contrast to sleepiness. Studies have also
found that sleep deprivation is associated with
decline in self-reported risk-taking activities and
reduced tendency to expend effort to earn money
on a behavioral measure of risk-taking [44-
46].Thrill seeking dimension refers to the ‘thrill’ or
the enjoyment a person experiences in the face of
danger. An individual who is sleepy is less likely to
engage, experience and enjoy any activity and
since driving for long hours become monotonous, it
is very unlikely to induce any thrill or enjoyment.
Hazard Monitoring reflects a dimensionrelated to
coping  with potential danger  through
active search for hazards [47] and as not much
literature on direct relation with sleepiness and
hazard monitoring could be found, studies with
associated variables were studied. Another study
concluded that sleep deprivation is associated with
significant decline in alertness, vigilance, the speed
of psychomotor responses and cognitive processing
[48] unlike what is desired in hazard monitoring.
The contrast findings of the present study could be
due to the fact that the measure of sleepiness was
daytime sleepiness and there is a possibility of
deliberate attention on the part of the driver and
hence high hazard monitoring even though faced
with sleepiness while driving.

Demographic questionnaire revealed certain
interesting aspects of a taxi driver’s driving history.
It was observed that majority of respondents
belonged to a neighboring state of Punjab (52%)
who had moved to the capital city, Chandigarh to
earn their livelihood. Others were Himachal
Pradesh (13%), Haryana (10%) and Uttarakhand,
Uttar Pradesh, Jammu &Kashmir and West Bengal
accounting for (7%). Chandigarh, one of the Union
territory of India has witnessed surge in migrant
population from neighbouring states. As per the
2011 census, more than six people out of ten are
migrants contributing to 67.1% of total population
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[49]. An average monthly income of respondents
was approximately INR14,555 and the average
monthly household income including the other
earning members in the family (84%), was found
out to be INR.19,038.5. Therefore majority of them
were not the sole bread earners of the family.

It was further found that 84% of the respondents
were hired as drivers by the owner of the cab
service or travel agency and did not own the taxi
themselves. Majority of taxi-drivers were self-
trained (39%) and did not go to any driving school,
23% respondents learnt it with the help of some
uncle or relatives, 19% of them were trained at
Taxi-stands while doing other menial jobs, and only
10% went to a driving school. Getting a driving
license seemed easy since 65% of the drivers
confessed that they did not appear for any driving
test either practical or theoretical before obtaining
their driving license. Though the minimum
eligibility age for obtaining driving license in India is
18 years, 26% of drivers had obtained the license
and started driving even before reaching the legal
age for driving a motorized vehicle while 52% were
reportedly driving vehicles even before obtaining a
valid driving license. In India, procurement of a
driving license comes under the jurisdiction of
regional transport authority set up in every state
and though it is quite important to conduct written
and practical tests before obtaining a driving
license, ironically it is not followed strictly.

As regards to the traffic violation history, 68% of
these drivers were found to have received traffic
challans/tickets, majority of them for jumping
traffic lights (23%), for crashes (16%), driving
without seat belt (13%), wrong parking (10%),
while others for over speeding, consuming alcohol
and using mobile while driving (6%). Forty-eight
percent of the drivers reported that they have
violated traffic rules more than one time. It is also
observed that compliance among male drivers is
more in presence of a traffic policeman [50]. This
again points out towards the laxity and non-
compliance of the traffic rules resulting from lack
of awareness about traffic rules.

Through demographic questionnaire, it was also
found that the average daily working hours of
these drivers were 12.9 hours with average 6 hours
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of sleep. Sixty eight percent (68%) of drivers
confessed that they felt sleepy sometimes while
driving. The present study also found that in order
to cope with drowsiness behind the wheel most of
the taxi drivers used to smoke (26%) followed by
taking rest, having tea, washing face, having some
snacks, consuming alcohol and in some cases drugs
as well. The current research also revealed that
16% of participants were involved in a road crash
though 36% of them nurtured this as their biggest
fear while driving. When asked about their
perspective on what causes road crashes, they
enlisted wrong side overtaking (42%), over
speeding (39%), drunken driving(29%), drowsiness
and careless driving (16%) as one of the key
factors. Suggestions were drawn as to what
according to them could help in reducing road
crashes. Majority of them proposed strict
implementation and abiding of traffic rules by road
users (36%), following speed limit (26%) with
drunken driving in check (16%). Widening of roads,
lane driving, safe and responsible driving were
among the other suggestions (9%).

Road safety is not given much importance the way
it should be considering the fact that there is
growing fatality incidents on Indian roads with 47
road crashes and 18 deaths every hour

[51]. The present study therefore emphasizes on
one of the key factor towards road fatalities, the
issue of sleepiness among commercial drivers. As a
part of intervention, procurement of driving license
should be stringent alongwith a dire need to check
the habitual offenders by traffic police. In this
study, 67% of respondents had a history of traffic
violations. There is also a need to check drivers for
driving under the influence of drugs (DUI) which
could be fatal and is a common practice to combat
sleepiness during long hours driving. A national
level awareness campaigns for road safety with
stringent driving license procedure are the need of
the hour along with strict penalties for violating
traffic rules. Enough time for sleep should be given
that can help reduce the drowsiness related road
crashes. Also, fatigue monitoring systems can go a
long way in informing or alerting the driver, or
even by taking corrective actions in the driving
task. On these linesrecently, the government is
setting standards for ‘drowsiness alert system’ that
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can be installed in cars, buses and trucks [52]
warning and alerting the driver if their
behaviourshow signs of drowsiness.

There are, however, certain limitations of this
study since only a small sample of taxi-drivers
could be assessed who were engaged in inter-state
driving, therefore it gave an idea about a small
proportion of Indian taxi drivers. For future
research, a comparative study of taxi drivers plying
intra and inter-city could be studied with also an
insight into the educational qualification of the
driver. More parameters need to be studied with a
larger sample size and different age groups. Self-
report questionnaires backed with observational
data can provide more in-depth information.
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Table 1: Interco relations of various variables of Driver stress inventory with Sleepiness

Sleepiness among Indian Taxi-drivers

Variable S AGG DD HM FP TS

S 1

AGG -.142 1

DD 036 193 1

HM 546 -417" -.040 1

FP 490" 507" 263 -.709" 1

TS - 392° 118 -.403 396" 1

**_ Correlation is significant at the 0.01 level (2-tailed).

VARIABLES: S- Sleepiness, AGG- Aggression, DD- Dislike for Driving, HM-Hazard monitoring, FP-
Fatigue proneness, TS- Thrill seeking

Table 2: Demographic Information

Personal Information

i Average age 33 ii Average earning per month 14,555 INR
years
iii | Religion iv | Other earning member in family?
a. Hindu 52% a. | Yes 84%
b. Sikh 45% b No 13%
C. Christian 3% c. | Notresponded 3%
Vv Native Place vi | Total family income 19038.46INR
a. Punjab 52% vii | Marital Status
b. Himachal Pradesh 13% a. | Married 65%
C. Haryana 10% Unmarried 32%
d. Chandigarh 10% c. | Notresponded 3%
e. Uttarakhand 8%
f. Other states 7%
viii | Do you smoke? ix | Do you drink alcohol?
a. Yes 52% a Yes 45%
b. No 39% b. | Sometimes 23%
C. Not responded 9% C No 26%
d Not responded 6%
1 Driving History
i Driving own taxi or someone | ii How did you learn driving?
a. Someone else 84% a Self 39%
b. Own 13% b Relatives/Uncle/Others 23%
C. Both 3% c. | Taxistand 19%
d Driving school 10%
e. | Notresponded 9%
iii What age you got vyour| iv | Did you appear for any test to obtain Driving
permanent driving license? License
a. Below 18 years 26% a. | Yes 35%
b. | Atthe age of 18 years 16% b. | No 65%
C. Above 18 years 52%
d. Not responded 6%
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Work and Sleep pattern

! \‘;\Ia(\)/rkmg hours in 3 13hours " Average time you get for sleep? 6 hours
iii Feel sleepy while driving? iv | What do you do to keep yourself
awake when you feel sleepy while
a. Sometimes 58% a. | Smoking 26%
b. | Yes 10% b. | Rest 23%
C. No 23% c. | Tea 19%
d. | Notresponded 9% d. | Wash face, freshen up, 8%
e. | Consume alcohol, drugs 8%
f. Nothing 13%
g. | Stop driving 3%
IV | Challan/Traffic violation history
i Ever been challaned/given ticket ii If challaned/obtained ticket from traffic police, then
by traffic police? for what offence?
a. Yes 68% a. | Red light jumping 23%
b. Never 32% b. | Accident, side hit 16%
iii If cl"nallaned/obtained titfket from traffic | ¢ Without seat belt, dress code 13%
police, then how many times?
a. One time 19% Wrong parking 10%
b. TWo times 39% Overspeeding, alcohol, using mobile, 6%
wrong turn
c. More than two times 16% f. Not responded 32%
d. Not responded 33%
Vv Ever had an accident? VI | Biggest fear while driving?
a. Yes 16% a. | Accident 36%
b. No 81% b. | Nofear 19%
c. Few times 3% c. | Stray cattle 13%
d. | Wrong overtaking 10%
e. | Car breakdown 6%
f. Not responded 16%
VIl | Perspective on Road crashes
i What according to you ii What should be done to reduce
causes accident on road accidents?
a. Wrong side overtaking | 42% a. | Follow traffic rules, stringent| 36%
b. Overspeeding 39% b. Speed limit should be followed 26%
c. Drunken driving 29% c. | Nodrunken driving 16%
d. Careless driving 16% d. Ro.a(‘:ls should be wid.ened, . lane 10%
driving, safe and responsible driver
e. Other drivers fault, ego | 6% e. | Notresponded 12%

*sum is calculating more than 100 since respondent chose more than one response
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