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PREDICTORS OF SELF-REPORTED CRASHES AMONG
IRANIAN DRIVERS: EXPLORATORY ANALYSIS OF AN
EXTENDED DRIVER BEHAVIOUR QUESTIONNAIRE

ABSTRACT

More than 16,500 people lose their lives each year due
to traffic crashes in Iran, which reflects one of the highest
road traffic fatality rates in the world. The aim of the present
study is to investigate the factors structure of an extended
Driver Behaviour Questionnaire (DBQ) and to examine the
gender differences in the extracted factors among Iranian
drivers. Further, the study tested the association between
DBQ factors, demographic characteristics, and self-report-
ed crashes. Based on Iranian driving culture, an extended
(36 items) Internet-based version of the DBQ was distrib-
uted among Iranian drivers. The results of Exploratory Fac-
tor Analysis based on a sample of 632 Iranians identified
a five-factor solution named “Speeding and Pushing Vio-
lations”, “Lapses and Errors”, “Violations Causing Inatten-
tion”, “Aggressive Violations” and “Traffic Violations” which
account for 44.7 percent of the total variance. The results
also revealed that females were more prone to Lapses
and Errors, whereas males reported more violations than
females. Logistic regression analysis identified Violations
Causing Inattention, Speeding and Pushing Violations as
predictors of self-reported crashes in a three-year period.
The results were discussed in line with road traffic safety
countermeasures suitable for the Iranian context.
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1. INTRODUCTION

Road traffic crashes are recognized as a major
health problem worldwide. Over 90 percent of total road
fatalities occur in low- and middle-income countries,

which only have 48 percent of the registered vehicles
[1]. Traffic crashes in Iran led to 16,500 deaths and
more than 300,000 injured in 2015 [2]. The Iranian
traffic fatality rate was 21.3 per 100,000 populations,
one of the highest in the world. One can attribute un-
safe traffic in Iran to rapid increase in the number of
vehicles (doubled in last decades) and young popu-
lation in Iran [3]. Due to a complicated interaction of
contributing factors, these conditions have the poten-
tial to become even worse, if suitable strategic and
action plans are not provided and followed effectively.
Human factors, operationalized as driving styles
and driving skills [4], contribute to more than 97 per-
cent of road traffic crashes in Iran [5]. Driving skills
include information processing capabilities and motor
skills (i.e. what drivers can do); these skills may im-
prove with practice and training. Driving style, however,
concerns individual driving habits, i.e. the way a driv-
er chooses to drive, such as the level of obedience to
traffic regulations. Driving style is usually established
over longer temporal periods; however, it does not nec-
essarily get safer as driving experience increases [4].
Several self-report instruments have been devel-
oped for measuring the driving style. The Driver Be-
haviour Questionnaire (DBQ) is one of the most widely
used instruments to study driving style. DBQ was based
on the theoretical taxonomy that aberrant behaviours
could be classified as errors and violations [6]. Re-
searchers defined errors as “the failure of planned
actions to achieve their intended consequences”, and
violations as “deliberate deviations from those practic-
es believed necessary to maintain the safe operation
of a potentially hazardous system”. Errors were further

Promet - Traffic&Transportation, Vol. 30, 2018, No. 1, 35-43

35




Hezaveh AM, Nordfjeern T, Mamdoohi AR, Simsekoglu 0. Predictors of Self-reported Crashes among Iranian Drivers: Exploratory Analysis...

distinguished into slips, lapses, and mistakes [7]. Slips
are actions that do not have the intended consequenc-
es, while lapses refer to memory failures. Mistakes re-
fer to failures in the plan of action; even if execution
of the plan is done correctly, the intended outcome is
not achieved (6). Violations may occur due to several
reasons, and these behaviours have accordingly been
found to split into different factors. Lawton et al. [8]
split violations into “Aggressive Violations” and “Or-
dinary Violations”. Aggressive violations contain an
interpersonally aggressive component, and ordinary
violations are deliberate deviations from safe driving
without reflecting aggression.

Different structures of DBQ have been identified
in different countries and sub-groups of drivers, for
instance, the original three-factor solution (violations,
errors, and lapses) [7, 9]; or four-factor solution (ag-
gressive and ordinary violations, errors, and lapses)
[8, 10-12]. Most studies have found small differences
in the factor structures. Slips and lapses do not always
shape their own factor but may group together with er-
rors (e.g. [13]). The distinction between unintentional
errors and intentional violations appears to be stable,
independent of respondents’ age, gender, country
(traffic culture), or the type of vehicle used [14]. Driver
violations also vary in different groups. For instance,
males tend to commit violations more frequently than
females. The same tendency applies to young drivers
as compared to old drivers and for those who drive
more often compared to those who drive less often [6-
9, 15].

Drivers’ self-reported crashes could be predicted
by different types of behaviours, but the results in this
area have not been consistent [14]. For example, a
higher score in violations was associated with self-re-
ports crashes in several studies [7, 14, 16]. Aggressive
violations [17], lapses [14, 17] and errors [16] were
also identified as predictors of self-reported crashes.

Iranian driver behaviour was investigated in a
cross-cultural study. Ozkan et al. [18] investigated the
factor structure in a cross-cultural study including six
countries (Finland, Great Britain, Greece, Iran, The
Netherlands, and Turkey). They used a 19-item DBQ
(eight errors, eight violations, and three aggressive vio-
lations). The findings supported the global three-factor
structure in Iran by using Confirmatory Factor Analysis.
The authors advised that the structure could be bet-
ter fitted in an exploratory analysis. This study did not
examine the differences between groups in the DBQ
factors and did not investigate whether these factors
predict self-reported crashes.

Due to the lack of enforcement, the Iranian drivers
tend to disobey traffic laws to gain advantages in traffic
situations. New technologies are another challenge for
the Iranian drivers. One of them is the cell phone which
has become ubiquitous and even used while driving.
According to the Iranian Traffic regulations, it is illegal
to use cell phones while driving [19]. Using cell phones

while driving (either having conversations or sending
SMSs) causes physical and cognitive distractions [20],
which in turn have negative impact on driver perfor-
mance. Cell phones negatively affect drivers’ attention
and reaction time particularly in complex situations
[21, 22]. Using cell phones while driving is associated
with crash risk [23] and an increase in the reaction
time [24]. Several studies have shown that drivers who
talk on the cell phone while driving may become as im-
paired as drunken drivers in road traffic (e.g. [25]). Itis
well-established that alcohol and substance consump-
tion have negative impacts on driver performance [20]
and increase crash risk for the drivers [26]).

Taking these factors into consideration, the pres-
ent study included items associated with cell phone
use and traffic violations that reflect Iranian driving
behaviour in addition to items that measure ordinary
errors and violations to develop an instrument that re-
flects the Iranian driving behaviour. Moreover, the aim
of the present study is to investigate the structure of
modified DBQ and to examine the gender differences
in the factors of DBQ. Furthermore, the aim is to study
the relation between DBQ factors and the drivers’
self-reported crashes.

2. METHODS
2.1 Questionnaire development

The first section of the questionnaire included
questions about demographic characteristics and
driving habits of the respondents, such as exposure
(the number of driving hours per day), the number of
years having a driver’s license, and driving experience
(measured by the total number of years a person had
driven a car). Further, questions about the number and
severity of crashes in the past three years and before
that were collected.

The second section of the questionnaire was
based on a modified 28-item version of the Manches-
ter Driver Behaviour Questionnaire [11]. To develop
the extended DBQ instrument, a pilot study was car-
ried out among 30 transportation and highway engi-
neers. These participants were asked to indicate how
often they committed each of these items in the past
two years on a Likert scale (O = hardly ever, 5 = nearly
all the time). Based on the participants’ feedback and
group discussions, new items were added to reflect
the Iranian driving behaviour. A few of these items (i.e.,
drive fast when in bad mood, warn a slow car in front
to drive faster, drive fast to pass a yellow light turn-
ing red) were used in previous studies (e.g., [27]). Two
new items were also added to reflect the impact of cell
phone use on driver behaviours (i.e. talk on the phone
while driving, send/read SMS while driving). Disregard
of traffic rules late at night, driving on the wrong lane
in the opposite direction, and not giving way to cyclists
while turning were also added to the questionnaire to
reflect other driving behaviours.
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An Internet-based Persian version of the question-
naire was devised and uploaded to the Google Form.
The link to the survey was exposed to Iranian users in
online social communities (e.g., Facebook, LinkedIn,
and Google+) for a period of three weeks. The purpose
of the study and the methods to ensure anonymity and
confidentiality of the data were presented before re-
spondents completed the questionnaire.

2.2 Participants

Table 1 shows the characteristics of respondents.
Respondents included 634 Iranian individuals includ-
ing 497 males and 137 females. A total of 632 respon-
dents had a driving license when they responded to
the questionnaire. Only those who had a valid driving
license were considered for further analysis. Eighty-six
percent of the respondents lived in the City of Tehran
by the time of the study and the rest lived in the Teh-
ran province. The respondents’ age ranged from 18 to
70 years (M=27.1, SD=7.0). The respondents driving
experience ranged from 1 to 53 years (M=7.5 years,
SD=7.8). The average driving hours per day (i.e., ex-
posure) was 1.85 hours (SD=1.68). Table 2 shows the
characteristics of the respondents in further detail. As
shown, males were more frequently involved in crash-
es solely causing material damages, than females. On
the other hand, there were no significant gender dif-
ferences in crash involvement causing personal injury.

Table 1 - Age distribution of the males and females

Gender Gender [%] Age (Mean) Age Range
Male 78 26.3 18-68
Female 22 28.7 19-57

2.3 Statistical analyses

Statistical analyses were performed using SPSS
19.0 and STATA 13. Kaiser-Meyer-0lkin (KMO) was
used to test whether the sample data met the require-
ments for Exploratory Factor Analysis (EFA). EFA with
Varimax rotation was conducted to identify the factor

Table 2 - Driving and crash histories of the respondents

structure of the DBQ. Kaiser's criterion, the Cattell
scree plot and the interpretability of the factors were
used to determine the number of factors. Cronbach’s
alpha coefficients were calculated to test the internal
consistency of each factor. One-way analysis of vari-
ance (ANOVA) was conducted to determine whether
there were significant differences between sub-groups
of drivers on the DBQ factors. Logistic regression with
controlling of age, gender, education, driving experi-
ence, and exposure was performed to investigate the
relation between the factors and self-reported crashes
in the past three years (1: reported crash(es), O: no
crash reported).

3. RESULTS

Table 3 presents means and standard deviations of
the DBQ items. As illustrated, the items that tended
to segment into the violation factor were among the
most reported aberrant driving behaviours. The most
frequently reported violation was “Sound your horn to
indicate your annoyance to another road user”. The
most frequently reported lapse was “Realize that you
have no clear recollection of the road along which you
have just been travelling” and the most frequently re-
ported error was “Fail to check your rear-view mirror
before pulling out, changing lanes”. Lapses and Er-
rors (e.g., Attempt to drive away from the traffic lights
in third gear, on turning right nearly hit a cyclist who
came up on your inside) were among the least fre-
quently reported aberrant behaviours in the sample.

The KMO measure of sampling adequacy was 0.89
which indicated sample adequacy for EFA. EFA with
Varimax rotation resulting in a five-factor solution that
explained 44.7 percent of the total variance (Table 4).

One error and ten violations related to speeding vi-
olations (e.g., disregard speed limit on freeway), push
someone to drive faster (e.g., warn a slow driver in
front to drive faster), disregarding other users’ right of
way (e.g., Pull out of a junction so far that the driver
with right of way has to stop and let you out) formed
the first factor. This factor was named “Speeding and

Mean (SD)
Item F/x?
Sample Male Female

Driving experience (years) 7.46 (6.00) 7.77 (6.22) 6.20 (5.60) 2.44
License history (years) 6.28 (5.72) 2.00 (1.75) 1.35(1.30) 4.87*
Damage-only crashes in three years 425 451 331 6.37*
period
Injury crashes in three years’ period 2.8 2.9 2.8 .001
Damage-only crashes prior three 418 45.3 295 11.11%*
years
Injury crashes prior three years 3.9 4.0 3.6 .52

*Sig< 0.05, **Sig< 0.001
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Table 3 - Means and standard deviations of DBQ items

Item Mean | Std. Deviation
Sound your horn to indicate your annoyance to another road user 2.20 1.60
Talk on the phone while driving 2.14 1.42
Disregard speed limit on freeway 1.84 1.51
Increase speed to pass yellow light 1.83 1.34
Warn a slow driver in front to drive faster 1.77 1.52
Disregard speed limit on residential road 1.69 1.43
Overtake a slow driver on the inside 1.66 1.24
Send/read SMS while driving 1.56 1.54
Drive so close to the car in front that it would be difficult to stop in an emergency 1.38 1.27
Realize that you have no clear recollection of the road along which you had just been traveling 1.36 1.25
Speeding in bad mood 1.32 1.31
Stay in a motorway lane that you know will be closed ahead until the last minute before
forcing your way into the other lane 123 1.21
Become angered by a certain type of driver and indicate your hostility by whatever means you 119 1.24
can
Fail to check your rear-view mirror before pulling out, changing lanes, etc. 1.13 1.72
Disregard rules late at night 1.08 1.25
Become angered by another driver and give chase with the intention of giving them a piece of 1.05 1.30
your mind
Get into the wrong lane approaching a roundabout or a junction 0.96 1.00
Pull out of a junction so far that the driver with right of way has to stop and let you out 0.91 0.99
Intending to drive to destination A, you “wake up” to find yourself on the road to destination B 0.85 0.91
Hit something when reversing that you had not previously seen 0.76 0.88
Misread the signs and exit from a roundabout on the wrong road 0.74 0.92
Forget where you left your car in a car park 0.66 0.99
Attempt to overtake someone that you had not noticed to be signalling a left turn 0.64 0.98
Miss “Give Way” signs and narrowly avoid colliding with traffic having right of way 0.62 0.82
Brake too quickly on a slippery road or steer the wrong way in a skid 0.57 0.79
Fail to notice that pedestrians are crossing when turning into a side street from a main road 0.54 0.86
Underestimate the speed of an oncoming vehicle when overtaking 0.53 0.81
Switch one thing, such as the headlights, when you meant to switch on something else,
such as the wipers 0.51 085
Not give way to cyclist while turning 0.48 0.80
Cross a junction knowing that the traffic lights have already turned against you 0.45 1.03
driving on the wrong lane in the opposite direction 0.38 0.71
Attempt to drive away from the traffic lights in third gear 0.31 0.65
Driving under the influence of alcohol/ drugs 0.30 0.82
Queuing to turn left onto a main road, you pay such close attention to the main stream of
traffic that you nearly hit the car in front of you 029 0.62
Race away from traffic lights with the intention of beating the driver next to you 0.17 0.58
On turning right nearly hit a cyclist who came up on your inside 0.15 0.47
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Table 4 - Exploratory Factor Analysis of DBQ items

Item

Factor

Disregard speed limit on residential road

0.66

Overtake a slow driver on the inside

0.61

Drive so close to the car in front that it would be difficult to stop in
an emergency

0.56

Pull out of a junction so far that the driver with right of way has to stop
and let you out

0.47

0.36

Stay in a motorway lane that you know will be closed ahead until the last minute
before forcing your way into the other lane

0.47

Warn a slow driver in front to drive faster

0.46

0.36

Disregard speed limit on a freeway

0.46

Increase speed to pass through yellow light

0.45

Attempt to overtake someone that you had not noticed to be signalling
a left turn

0.41

Not give way to cyclist while turning

0.40

Speeding in bad mood

0.36

Forget where you left your car in a car park

0.62

Switch one thing, such as the headlights, when you meant to switch
on something else, such as the wipers

0.56

Misread the signs and exit from a roundabout on the wrong road

0.50

Miss “Give Way” signs and narrowly avoid colliding with traffic having
right of way

0.42

0.46

Fail to notice that pedestrians are crossing when turning into a side street from
a main road

0.43

Get into the wrong lane approaching a roundabout or a junction

0.42

Realize that you have no clear recollection of the road along which you have just
been traveling

0.42

Intending to drive to destination A, you “wake up” to find yourself on the
road to destination B

0.42

Hit something when reversing that you had not previously seen

0.41

Attempt to drive away from the traffic lights in third gear

0.37

On turning right nearly hit a cyclist who has come up on your inside

0.36

Send/read SMS while driving

0.68

Talk on the phone while driving

0.66

Driving under the influence of alcohol/ drugs

0.48

Become angered by a certain type of a driver and indicate your hostility by
whatever means you can

0.68

Become angered by another driver and give chase with the intention of giving
them a piece of your mind

0.68

Sound your horn to indicate your annoyance to another road user

0.46

Cross a junction knowing that the traffic lights have already turned against you

0.63

Disregard rules late at night

0.41

0.52

Driving on the wrong lane in the opposite direction

0.45

Race away from traffic lights with the intention of beating the driver next to you

0.39

Average score

1.30

0.71

1.30

0.50

1.46

Cronbach’s alpha

0.84

0.75

0.71

0.64

0.67

Variance explained [%]

22.6

8.4

5.0

4.8

4.1
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Table 5 - Means and standard deviations of DBQ factors by gender

Factors Gender Mean SD t-value Sig. d-value

) . ) . Female 0.92 0.62 -5.71 0.000 0.58
Speeding and Pushing Violations Male 131 0.74

Lapses and Errors Female 0.74 0.49 2.64 0.008 -0.25
Male 0.63 0.44

Violations Causing Inattention Female 0.91 0.85 513 0.000 0.52
Male 1.39 1.02

Traffic Violations Female 0.31 0.48 -3.80 0.000 0.40
Male 0.54 0.66

Aggressive Violations Female 1.20 0.98 -3.04 0.002 0.30
Male 1.50 1.08

Note: males=497, females=137

Pushing Violations”. The factor accounted for 22.6 per-
cent of the total variance and had an alpha value of
0.84 (average corrected inter-item correlation=0.83).

The second factor consisted of eight lapses and
three errors. This factor was named “Lapses and Er-
rors”. The factor accounted for 8.4 percent of the total
variance with an alpha value of 0.75 (average correct-
ed inter-item correlation=0.74).

The third factor consisted of three violations, where
two of them were related to using a cell phone while
driving, and the third item was driving under the influ-
ence of alcohol or drugs. All of these behaviours might
lead to a longer reaction time and could cause risky
situations. Therefore, this factor was named “Viola-
tions Causing Inattention”. The factor accounted for
5.1 percent of the total variance with an alpha value of
0.71 (average corrected inter-item correlation=0.53).

Three aggressive violations (e.g., Sound your horn
to indicate your annoyance to another road user)
formed the fourth factor which accounted for 4.8 per-
cent of the total variance with an alpha value of 0.67
(average corrected inter-item correlation=0.50).

The fifth factor included items related to traffic neg-
ligence (e.g., driving on the wrong lane in the opposite
direction). This factor was named “Traffic Violations”.
This factor accounted for 4.1 percent of the total vari-
ance with an alpha value of 0.64 (average corrected
inter-item correlation=0.57).

As reported in Table 5, comparison of means on
the DBQ factors showed that males tended to commit
more Speeding and Pushing Violations (1=-6.45 (632),
p<0.001), Violations Causing Inattention (r=-4.2 (632),
p<0.001), Traffic Violations (#=.30 (632), p<0.766) and
Aggressive Violations (#=-3.40 (632), p<0.002), than
females. On the other hand, females were more prone
to commit Lapses and Errors (1=5.56 (632), p<0.001).
The Cohen’s d-values reported in Table 5 reflect that
the differences were large in Speeding and Pushing
Violation, Violations Causing Inattention, while the
differences in Traffic Violations, Aggressive Violations,
Lapses and Errors were modest.

One-way ANOVA results indicated that the driving
experience had no significant differences in factor
means except for Errors and Lapses (F=1.825 (631),
p<0.003). On the other hand, drivers who reported
crashes in their lifetime (i.e., either in reported crash
three years’ period or period before that), report-
ed more Speeding and Pushing Violations (F=24.25
(631), p<0.000), Violations Causing Inattention
(F=23.00 (631), p<0.000), Traffic Violations (F=4.70
(631), p<0.031), and Aggressive Violations (F=4.37
(631), p<0.037) than those who did not report crash-
es.

Table 6 shows the results of the binary Logistic re-
gression. The McFadden’ R? of the model was 0.121.
As shown in Table 6, driving experience (8=-0.036,
p<0.05) was negatively related to self-reported crash-
es. On the other hand, exposure (8=0.166, p<0.002),
Speeding and Pushing Violation (4=0.412, p<0.005),
and Violations Causing Inattention (8=0.068,
p<0.038) were positively associated with self-reported
crashes.

Table 6 - Predictors of crashes in the past three-year
period as a binary variable (1: reported crash, 0: no
reported crash)

Variable B SE YA p-value
IEE:re\idnlg%/;rI]:tions 0.412 | 0.014 | 2.81 | 0.005
Lapses and Errors 0.013 | 0.017 | O.76 0.448
Yr:g'ti‘::t?:ncaus'”g 0.068 | 0.033 | 2.07 | 0.038
Traffic Violations 0.043 | 0.040 | 1.09 0.276
Ciglgetls;']‘f 0.021 | 0.027 | 0.78 | 0.437
Age 0.007 | 0.023 | 0.34 0.733
Gender 0.062 | 0.237 | 0.26 0.792
Education -0.082 | 0.099 | -0.82 0.410
Exposure 0.166 | 0.053 | 3.10 0.002
Driving Experience |-0.036 | 0.018 | -1.96 0.050
McFadden R2=0.121
n=632
LRx%(10)=51.2
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4. DISCUSSION

The primary objective of this study was to investi-
gate the Iranian driving behaviours using the extended
DBQ instrument. A web-based version of this instru-
ment was modified for this study based on the Irani-
an driving culture. Exploratory Factor Analysis led to
a five-factor solution, namely: Speeding and Pushing
Violations, Lapses and Errors, Violations Causing In-
attention, Aggressive Violations, and Traffic Violations
which accounted for 44.7 percent of the total vari-
ance. The Cronbach’s alpha values were satisfactory
and ranged between 0.64 and 0.84. The distinction
between Lapses and Errors factor with other factors in
this study supports the original theoretical assumption
underlying the DBQ. In line with the original four-factor
structure, the present study showed that Aggressive
Violations were distinct from ordinary violations. Or-
dinary violations were also divided into Speeding and
Pushing Violations and Traffic Violations. Comparing
the average reported behaviours of the Iranian driver
shows that Iranians reported fewer traffic violations
[12, 18, 28, 29] than drivers in the Arab countries,
China, and Greece [27, 30, 31]. However, the Iranian
drivers reported more traffic and aggressive violations
than the European countries. On the other hand, the
average of lapses and errors was less than European
countries [18].

Speeding and Pushing Violations may reflect driv-
ing styles of drivers who do not like to spend their time
in road traffic and conduct these types of behaviours
to reduce their in-vehicle travel time. Traffic Violations
consisted of four items all related to violating traffic
regulations, the main reason for conducting such
aberrant behaviours could be the lack of ubiquitous
enforcement [32] and the moderate level of nation-
al speed-related law enforcements [19]. Road traffic
safety in Iran could benefit from a stronger focus on
regulations and their enforcement by applying auto-
mated enforcement system (e.g., installing speed cam-
eras and red lights cameras), particularly at locations
with high risk of crashes. Moreover, safety awareness
campaigns intended to target driver violations could
be effective. This campaign has shown its efficiency in
the European countries (e.g., [33]).

The fourth factor consisted of three Aggressive Vio-
lations forming one of the subscales of the four-factor
DBQ structure. A potential explanation is that Iran has
a considerable share of young drivers. Aggressive Vi-
olations are more common in this group [34], and a
higher proportion of these drivers in the system is like-
ly to lead to a higher frequency of these behaviours.
Further studies should be conducted to scrutinize
the contributing factors of aggressive driving among
Iranian drivers. Meanwhile, promoting defensive

driving and safe driving behaviours through awareness
campaigns could help to reduce aggressive driving. Vi-
olations Causing Inattention reflects the impact of new
technologies related to cell phone use while driving.
The current findings revealed that talking on the cell
phone was the second most frequently reported vio-
lation in the current sample and sending SMS while
driving was also ranked among the top ten reported
violations. The other item in this factor is driving un-
der the influence of alcohol and drugs; it is worthy to
notice that Iran is a religious country and alcohol con-
sumption is strictly prohibited [35, 36]. Therefore, in
line with other Iranian self-reported studies [37] this
behaviour is less expected from Iranian respondents.
The Iranian police should review the current enforce-
ment and target cell phone use while driving.

As it was expected the driving experience and ex-
posure had a significant impact on crash involvement.
Moreover, the findings suggested that Speeding and
Pushing Violations as well as Violations Causing Inat-
tention were positively related to self-reported crash-
es. Violations Causing Inattention engage drivers to
physical distraction; moreover, it delays or increases
drivers’ reaction [21, 25]. Speeding and Pushing Vio-
lations enhance the likelihood of crashes by reducing
the safety margin and the time drivers should make
a decision. This may in turn cause more severe con-
sequences of human action as they reduce the error
tolerability of the physical road traffic environment.

Unfortunately, there is no reference to compare the
current sample to the population of the drivers in Iran
and one could question whether a web-based ques-
tionnaire is appropriate to reach out to the driver pop-
ulation in Iran. Internet penetration rate in Iran is very
strong and close to 49% [38]. Moreover, individuals
who use the Internet tend to be younger and better
educated than those who do not; this is an important
characteristic of the overall populations in Iran [39].
The impact of the significant features of the sample
was also included in this study as covariates in the sta-
tistical analysis.

5. CONCLUSION

The current study modified the DBQ to improve
its suitability to the Iranian traffic culture. A five-fac-
tor solution, namely Speeding and Pushing Violations,
Lapses and Errors, Violations Causing Inattention, Ag-
gressive violations and Traffic Violations were extract-
ed. The extracted factors had a high loading and ac-
ceptable internal consistency. Speeding and Pushing
Violations and Violations Causing Inattention were the
main predictors of the self-reported crashes. Improve-
ment in drivers’ safety could be achieved through safe-
ty campaigns and by enforcing traffic regulations.

Promet - Traffic&Transportation, Vol. 30, 2018, No. 1, 35-43

41




Hezaveh AM, Nordfjeern T, Mamdoohi AR, Simsekoglu 0. Predictors of Self-reported Crashes among Iranian Drivers: Exploratory Analysis...

ACKNOWLEDGEMENT

The authors would like to express gratitude to
all survey respondents for their contributions to this
study. The authors also would like to thank the Univer-
sity of Tennessee’s Open Publishing Support Fund for
partially funding this project.

sda’a A'A\ﬂ:ﬂ (gl cd:u.usl.': (gl RERATN u'_\u:g_).k:gu K Q\_)A: Qm_)l.‘m
5 !
amin.mohamadi@utk.edu :Jse

RE SRV
e ‘HLA.\SJ_)S cjj_)ik'_\ajmjrs.\: u&ﬁd\é‘;ul.ﬁdb_)ui)s

(> gdaa L.AJ_):}A‘
Q\_):g\ ‘O‘.)GJ (o)A Cuy i ol8iila u'_\ug_).kgu K Q\_)A: (ediga PRCWAEY

¢ sle gl Sland ol 3 o)

330 pdhaig f o ulilil gy 0 R «(s 3558 05 5 sl oLl

S5t el il (oSG8 3 Ay c‘;':ls_)_)'l.gm_).\a €Ay ¢ RERA
uém‘ Jelad = 0 R B ‘;JLQ.EL\J'A eildabeal (SWoALIS A
ﬁg@ﬂus.\.ub s, hu‘ﬁu_).‘l

Cuay ey it jal)y A ol L8 16500 3 Ghe oo a4l
aalllaa Cpl cana Ui yn Rasi el glea 53 o yiVL O S 4S aias e
5O e O gl A Ly il dan g Sl U ) 4l G gy o)
PP 4“‘1"0:““');’ DAl Gu AL..I“) dallbas BB LETY > LA PRI R b
DB ur 3)se o2l Jlelalad clialiad 5 eldial Clpagpad ¢ Sl
O 31 i 632 Jalid (1 4 gai 55 1 (L) Glale Jalat i 3 )8
gt )OS Gy )l 31 aem 53 4477 48 il clilas 5 aaled il
Uad (5l e 31 Gl U5 4S e i et it s K ) il 380 e
sy AT I 5 i 0o gm 4S T ppem S el S K 3R
30 4y yaie lilas 4 o e LT Cum 40 g3 Jae B il 5S 351 R 1
U@_\.u“) aﬂ)\.«.}éb}i Gildalial a.\:\.'ls‘;'l;lgui;li alae 5 <oy L ] [ZENgY]
o DB ) 5 Ty sa 0l el smla 53 dallag (la 43l il
N

iy o ALK Glale Jalasd s‘_;ﬁ\) DGy 4eli g el el
‘;'ILML'I‘ dale ! ‘;u;l‘ s&)\.ﬁl&h\,i Calaalial

REFERENCES

[1] Gosselin RA, Spiegel DA, Coughlin R, Zirkle LG. Injuries:
the neglected burden in developing countries. Bulletin
of the World Health Organization. 2009;87(4): 246-a.

[2] Comparison of the statistics of the victims and injured
in 2014 and 2015. Tehran: Iranian Legal Medicine Or-
ganization; 2015.

[3] Ministry of Roads and Transportation, Iran. Road Safe-
ty Aspects Tehran. Deputy of Education Research and
Technology; 2011.

[4] Elander J, West R, French D. Behavioral correlates of
individual differences in road-traffic crash risk: An ex-
amination of methods and findings. Psychological Bul-
letin. 1993;113(2): 279.

[5] Pakgohar A, Tabrizi RS, Khalili M, Esmaeili A. The role
of human factor in incidence and severity of road
crashes based on the CART and LR regression: a
data mining approach. Procedia Computer Science.
2011;3: 764-9.

[6] Reason J, Manstead A, Stradling S, Baxter J, Campbell
K. Errors and violations on the roads: a real distinc-
tion? Ergonomics. 1990;33(10-11): 1315-32.

[7]1 Parker D, West R, Stradling S, Manstead ASR. Be-
havioural characteristics and involvement in different
types of traffic accident. Accident Analysis & Preven-
tion. 1995;27(4): 571-81.

[8] Lawton R, Parker D, Manstead AS, Stradling SG. The
role of affect in predicting social behaviors: the case
of road traffic violations. Journal of Applied Social Psy-
chology. 1997;27(14): 1258-76.

[9] AberglL, Rimmo P-A. Dimensions of aberrant driver be-

haviour. Ergonomics. 1998;41(1): 39-56.

Gras ME, Sullman MJ, Cunill M, Planes M, Aymerich

M, Font-Mayolas S. Spanish drivers and their aberrant

driving behaviours. Transportation Research Part F:

Traffic Psychology and Behaviour. 2006;9(2): 129-37.

Lajunen T, Parker D, Summala H. The Manchester Driv-

er Behaviour Questionnaire: a cross-cultural study. Ac-

cident Analysis & Prevention. 2004;36(2): 231-8.

Sullman MJM, Meadows ML, Pajo KB. Aberrant driving

behaviours amongst New Zealand truck drivers. Trans-

portation Research Part F: Traffic Psychology and Be-

haviour. 2002;5(3): 217-32.

Sumer N. Personality and behavioral predictors of traf-

fic accidents: testing a contextual mediated model.

Accident Analysis & Prevention. 2003;35(6): 949-64.

De Winter J, Dodou D. The Driver Behaviour Question-

naire as a predictor of accidents: A meta-analysis.

Journal of Safety Research. 2010;41(6): 463-70.

Mesken J, Hagenzieker MP, Rothengatter T, de Waard

D. Frequency, determinants, and consequences of

different drivers’ emotions: An on-the-road study us-

ing self-reports, (observed) behaviour, and physiology.

Transportation Research Part F: Traffic Psychology

and Behaviour. 2007;10(6): 458-75.

Nordfjeern T, Hezaveh AM, Mamdoohi AR. An analysis

of reported driver behaviour in samples of domestic

and expatriate Iranians. Journal of Risk Research.

2015;18(5): 566-80.

Harrison W. Reliability of the Driver Behaviour Ques-

tionnaire in a sample of novice drivers. Proceedings of

2009 Australasian Road Safety Research, Policing and

Education Conference, 10-13 November 2009, Sydney,

New South Wales, Australia; 2009. p. 661-675.

Ozkan T, Lajunen T, Chliaoutakis JE, Parker D, Summala

H. Cross-cultural differences in driving behaviours: A com-

parison of six countries. Transportation Research Part F:

Traffic Psychology and Behaviour. 2006;9(3): 227-42.

WHO, Violence and Injury Prevention. Global status report

on road safety 2015. World Health Organization; 2015.

Young K, Regan M, Hammer M. Driver distraction: A

review of the literature. In: Faulks 1J, Regan M, Ste-

venson M, Brown J, Porter A, Irwin JD (eds.) Distracted
driving. Sydney, NSW: Australasian College of Road

Safety; 2007. p. 379-405.

Sanbonmatsu DM, Strayer DL, Behrends AA, Ward N,

Watson JM. Why drivers use cell phones and support

legislation to restrict this practice. Accident Analysis &

Prevention. 2016;92: 22-33.

Strayer DL, Drews FA. Cell-phone-induced driver dis-

traction. Current Directions in Psychological Science.

2007;16(3): 128-31.

Lam LT. Distractions and the risk of car crash injury:

The effect of drivers' age. Journal of Safety Research.

2002;33(3): 411-9.

(10]

(11]

[12]

(14]

(15]

(16]

(17]

(18]

(19]

[20]

[21]

[22]

(23]

42

Promet - Traffic&Transportation, Vol. 30, 2018, No. 1, 35-43




Hezaveh AM, Nordfjeern T, Mamdoohi AR, Simsekoglu 0. Predictors of Self-reported Crashes among Iranian Drivers: Exploratory Analysis...

[24]

[25]

[26]

[29]

[30]

(31]

Caird JK, Willness CR, Steel P, Scialfa C. A meta-analy-
sis of the effects of cell phones on driver performance.
Accident Analysis & Prevention. 2008;40(4): 1282-93.
Burns P, Parkes A, Burton S, Smith R, Burch D. How
Dangerous is Driving with a Mobile Phone? Bench-
marking the Impairment to Alcohol. TRL. Report
TRL547, 2002.

Peck RC, Gebers MA, Voas RB, Romano E. The rela-
tionship between blood alcohol concentration (BAC),
age, and crash risk. Journal of Safety Research.
2008;39(3): 311-9.

Shi J, Bai Y, Ying X, Atchley P. Aberrant driving behav-
jors: A study of drivers in Beijing. Accident Analysis &
Prevention. 2010;42(4): 1031-40.

Davey J, Wishart D, Freeman J, Watson B. An appli-
cation of the driver behaviour questionnaire in an
Australian organisational fleet setting. Transportation
Research Part F: Traffic Psychology and Behaviour.
2007;10(1): 11-21.

Warner HW, Ozkan T, Lajunen T, Tzamalouka G.
Cross-cultural comparison of drivers’ tendency to
commit different aberrant driving behaviours. Trans-
portation Research Part F: Traffic Psychology and Be-
haviour. 2011;14(5): 390-9.

Kontogiannis T, Kossiavelou Z, Marmaras N. Self-re-
ports of aberrant behaviour on the roads: errors and
violations in a sample of Greek drivers. Accident Anal-
ysis & Prevention. 2002;34(3): 381-99.

Bener A, Ozkan T, Lajunen T. The Driver Behaviour
Questionnaire in Arab Gulf countries: Qatar and Unit-
ed Arab Emirates. Accident Analysis & Prevention.

(32]

(33]

(34]

(35]

(36]

(37]

(38]

[39]

2008;40(4): 1411-7.

Soori H, Royanian M, Zali A, Movahedinejad A. Road traffic
injuries in Iran: the role of interventions implemented by
traffic police. Traffic Injury Prevention. 2009;10(4): 375-8.
Elvik R, Vaa T, Erke A, Sorensen M. The handbook of road
safety measures. Emerald Group Publishing; 2009.
Lajunen T, Parker D. Are aggressive people aggressive
drivers? A study of the relationship between self-re-
ported general aggressiveness, driver anger and
aggressive driving. Accident Analysis & Prevention.
2001;33(2): 243-55.

Simsekoglu 0, Nordfjeern T, Zavareh MF, Hezaveh AM,
Mamdoohi AR, Rundmo T. Risk perceptions, fatalism
and driver behaviors in Turkey and Iran. Safety Sci-
ence. 2013;59: 187-92.

Nordfjeern T, Simsekoglu 0, zavareh MF, Hezaveh AM,
Mamdoohi AR, Rundmo T. Road traffic culture and per-
sonality traits related to traffic safety in Turkish and
Iranian samples. Safety Science. 2014;66: 36-46.
Hezaveh AM, Zavareh MF, Cherry CR, Nordfjeern T. Errors
and violations in relation to bicyclists’ crash risks: De-
velopment of the Bicycle Rider Behavior Questionnaire
(BRBQ). Journal of Transport & Health. 2017 Dec 29.
https://doi.org/10.1016/].jth.2017.11.003.

Internet Live Stats. Internet Users by Country (2016).
Available from: http://www.internetlivestats.com/in-
ternet-users-by-country/ [cited 10" May 2017].
Central Intelligence Agency. The World Factbook:
2017. Available from: https://www.cia.gov/library/
publications/the-world-factbook/geos/ir.html  [cited
10" May 2017]

Promet - Traffic&Transportation, Vol. 30, 2018, No. 1, 35-43

43




