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Abstract

Background: The incidence of traffic accidents in Iran is
significantly higher than the global average (more than 17000
deaths a year, mostly young adults). The aim of this study was
to determine the risk factors of high-risk drivers based on their
observable driving behaviors, police records, and car condition
in Fars province (Iran).

Methods: In this case-control study, an interviewer interviewed
a random sample (about 1 in 5 of the drivers) of all drivers who
were referred to Shiraz traffic accident court from March 21,
2021, to June 21, 2021, due to being involved in a traffic accident.
Based on the police report, we interviewed at-fault drivers who
caused injurious or fatal traffic accidents as the case group (200
at-fault drivers) and those not-at-fault drivers as the control
group (200 not-at-fault drivers). No matching was done. Data
were collected using a researcher-made questionnaire filled out
through face-to-face interviews with the drivers. Using univariate
and multivariate logistic regression, the statistical analyses were
conducted in R 4.0.2 software.

Results: In this study, a total of 400 drivers were interviewed,
of whom 367 (91.8%) were male. The mean ages of the case and
control groups were 32.35 years (SD=9.84) and 31.75 (SD=10.33)
years, respectively (P>0.05). In addition, 102 (51.0%) and 95
(47.5%) drivers were married in the case and control groups,
respectively. Based on the results of a multiple logistic regression
model, statistically significant associations were observed
between the risk of being the at-fault driver in an injurious or
fatal traffic accident and receiving a traffic ticket due to speeding-
overtaking (ORSpcc ding-overtaking/ao ke —3-38, 95%CI: 175, 6.49,
P<0.001), self-reported high-speed driving (ORyes o241, 95%CT:
1.25, 4.63, P=0.008), and having a history of car accident within
the recent two years (ORyes/n0=1.87, 95%CI: 1.11, 3.14, P=0.017).
Conclusion: Our study suggested that among several potential
factors, recently receiving traffic tickets due to speeding or
overtaking, self-reported speed driving, and recent car accidents
may effectively be used to screen out high-risk drivers who will
probably cause injurious or fatal car accidents in the future.
Intervention measures for the defined high-risk drivers including
closer supervision and training programs may reduce the risk of
fatal accidents in Iran.
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Introduction

Road traffic accidents (RTAs) are recognized as the
most common types of fatal/injurious accidents and
considered as major challenges for public health and
social development."*According to the World Health
Organization (WHO), traffic accident is currently the
eighth leading cause of death in the world, 73% of which
occur among young men under 25 years of age.’ If no
effective interventions are made to reduce the above
figures, by 2030, road traffic accident will have been
the fifth leading cause of death in the world.*

Studies show that human factors account for
70-90% of traffic accidents.>® However, safe driving is
not enough in preventing road traffic accidents as car
accidents are also caused by several multidimensional
mechanisms including the vehicle condition,
infrastructure of the road, and law enforcement.” ®
Studies have reported several factors such as gender,
employment, and age of the driver, fatigue, driving
with no valid license, vehicle safety, visibility, and
time of the day that seem to alter the risk of accident
and its severity.”!!

Although the above factors are undoubtedly
important in traffic accidents, they are not globally
and practically usable in effectively recognizing high-
risk drivers in different communities. For example,
researchers from different countries diversely suggest
that accidents leading to serious injuries are affected
by the driver’s age.!* 12

In terms of traffic accidents, Iran is ranked fifth
in the world, with more than 17000 deaths due to
traffic accidents nationally. In Iran, Fars is a large
province where the number of traffic accidents is so
high that, according to the statistics from the Iranian
Forensic Medicine Organization, this province ranks
first regarding the number of deaths due to traffic
accidents.'> '* Despite the importance of injurious
and fatal traffic accidents, our knowledge about the
contributors of such accidents is sparse as no study
was found to investigate this issue in Iran. Therefore,
it is important to identify the factors affecting the
occurrence of traffic accidents, especially those
resulting in injury or death in Iran. In this regard,
several studies have been conducted to define high-
risk driving behaviors that are involved in injurious
traffic accidents. By focusing on the factors detectable
by traffic surveillance systems, the aim of this study
was to identify the human and observable car factors
which contribute to serious (fatal or injurious) traffic
accidents. We aimed to investigate if the contributing
factors introduced by studies from other countries are
also important in Iran and identify Iranian high-risk
drivers based on a few remotely measurable/observable
behaviors using police records and traffic cameras. By
being detected and screened out, high-risk drivers can
undergo necessary preventive interventions to reduce

the risk they cause and prevent life and economic
losses due to these types of accidents.

Methods

Setting

This study was conducted in the capital of Fars
province (Shiraz city) with a population of about
1,869,000 individuals. Fars province is in the southern
part of Iran with a population of 4851274 individuals
with a road coverage of 7367 km. Also, in Iran all
car crashes are registered by traffic police and those
with serious consequences (injurious or fatal car
accidents) are investigated in a court specialized in
traffic accidents. All drivers who were selected in the
current study had finished the judicial investigation
procedures and were about to receive the final court
verdict. In this case-control study, the study population
consisted of car drivers who were involved in a traffic
accident.

Selection of Case and Control Participants

Drivers who were at-fault in an injurious or fatal
traffic accident and whose case was being investigated
by the court from March 21, 2021 to June 21, 2021
were selected as the case group.

Not-at-fault drivers who were involved in an
accident and whose case was being investigated by
the court during the above period were selected as
the control group. All accidents were recorded and
investigated by traffic police officers.

Inclusion Criteria

All drivers were involved in a traffic accident
that was being investigated by the traffic accidents
court during the study period. Drivers were healthy
enough to be interviewed. Vehicle occupants and
bicycle and motorcycle riders were not included.
Before the interview, a trained interviewer provided
the necessary explanations to the selected drivers, and
verbal consent was obtained from the participants as a
significant number of the drivers were illiterate. The
study protocol was reviewed and approved by the
research and ethics committee of Shiraz University
of Medical Sciences (ethical approval no: IR.SUMS.
REC.1400.787).

Sampling and Sample Size Calculation

The participants were selected randomly (about 1
in 5 of the drivers) from drivers who had just finished
the judicial investigation procedures and were about to
receive the final court verdict. As to the objectives of
the research, the drivers answered the questions if they
expressed their oral consent (a significant number of
the participants were illiterate). The required sample
size of the current study was estimated to be 400
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for detecting any type of association between being
involved in a fatal/injurious car accident as an at-fault
driver and recent history of a car accident (n=200 as
cases and n=200 as controls).

Data Collection

Data were collected using a researcher-designed
questionnaire through a face-to-face interview. The
content validity of the questionnaire was approved
by a group of experts (two traffic police officers,
one epidemiologist, and one health nurse); the
reliability of the questionnaire was evaluated using
the test-retest approach with a two-week interval
(Cronbach’s alpha=0.89). Before the interview, a
trained interviewer provided the selected drivers with
necessary explanations regarding the objectives of
the research. The drivers answered the questions if
they expressed their oral consent (a significant number
of the participants were illiterate). The questionnaire
consisted of 4 sections namely demographic status,
behavioral factors, driving history, condition of the
vehicle, and environmental factors at the time of the
accident.

The studied variables included three categories:
1) demographic variables: age (years), gender, marital
status (married, other); job (employed/student, self-
employed, driver), education (<diploma, diploma,
>diploma), perceived income (low, moderate good),
and score (a score that drivers gave themselves from
zero to ten in terms of compliance with driving rules).

2) driving behaviors: over-speeding (never,
sometimes, always), using a mobile phone while
driving (never, occasionally, always/ringing), having
spiral movement (never, sometimes, always), parking
parallelly (never, Sometimes/Always), using the turn
signals, contravening red traffic light, contravening
zebra crosswalk, wearing a seat belt while driving,
cleaning the car (often dirty, often clean, always
clean), and replacing defective headlights (replacement
period of defective car headlights). All information
was self-reported.

3) driving history: driving experience (year), hours
of daily driving, date of issuing driving license (<5
years, >=5 years), history of collisions that required
refinement, 0-1, >=2), the part of your car that was
damaged (front, back, right and left), fines issued since
3 years ago (1-3, >=3), the reason for the last fine issued
(no fine, speeding, overtaking, contravening red traffic
lights, unauthorized stops, lack of wearing a seat belt,
smoked glass, mobile phone use, not having a driving
license or insurance, and alcohol consumption), time
since the last accident (no accident; <2 years ago; 2-5
years ago; >5 years), and cause of the last accident.

Statistical Analysis
The statistical analyses were carried out using

R 4.0.2 software. For descriptive analysis of the
quantitative variables, median and interquartile
ranges were calculated and for categorical variables,
absolute and relative frequencies were used. We
used univariate logistic regression to determine the
unadjusted associations between the study variables
and the odds of being the at-fault drivers in injurious
or fatal car accidents. Finally, multivariate logistic
regression with a stepwise variable selection strategy
was used to measure the adjusted relationships of the
study variables with the outcome. The significance
level was set at P<0.05.

Also, we used the receiver performance
characteristic curve (ROC) and area under the curve
(AUC) to measure the ability of the final model (in
terms of sensitivity and specificity) in detecting
drivers who were prone to cause fatal accidents."> AUC
<0.5 was considered as no discrimination, 0.7 to 0.8
as acceptable, 0.8 to 0.9 as excellent, and more than
0.9 as prominent.'®

Results

In this study, a total of 400 drivers were interviewed
(200 drivers in each of the case and control groups), of
whom 367 (91.8%) were male. The mean ages of the
case and control groups were 32.35 years (SD=9.84) and
31.75 (SD=10.33) years, respectively. In addition, 102
(51.0%) and 95 (47.5%) drivers were married in the case
and control groups, respectively. Most of the drivers in
the case (43.5%) and control groups (46.0%) had finished
their mandatory education (diploma) and more than half
of the drivers in both groups were self-employed. The
perceived income level of about half of the drivers in
the two groups was moderate. Also, 25% of people in
the case group and 13% in the control group reported a
history of alcohol consumption while driving (Table 1).

Table 1 also shows significant unadjusted
associations regarding the history of alcohol use
(P=0.003), always high-speed driving (P<0.001),
always spiral movement (P=0.003), and sometimes/
always parallel parking (P=0.015). No statistically
significant association was observed regarding the
other study variables (Table 1) (P>0.05 for all).

Table 2 shows the results of univariate logistic
regression measuring the associations between
the driving history of the drivers and vehicle and
environmental status at the time of the accident with
being the at-fault driver. Statistically significant
associationswere observed between car collision
location (front, OR yes/m:2.03, 95%CI: 1.36, 3.02
P<0.001), (left, OR __ =1.64, 95%CI: 1.08, 2.50
P=0.020) and (right, OR _ =1.52, 95%CI: 1.01,
2.28 P=0.041), no of tickets issued since 3 years ago
(OR .,  ie=2-83, 95%CI: 1.55, 5.16), the reason
for tickets issued (OR driving feultfo ke 360, 95%CL:
1.97, 6.60, P<0.001), no traffic accidents within
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Table 1: Univariate analysis of the demographic and behavioral characteristics of the participants

Variable Characteristics At-fault-drivers Not-at-fault drivers OR 95% CI P value
N (%) N (%)
Age Median (Q1,Q3) 32(25,37) 30 (25,36) 1.05 0.98-1.02 0.555
Score Median (Q1,Q3) 7 (6,8) 8(7,9) 0.85 0.75-0.95 0.007
Gender Male 183 (91.5%) 184 (92.0%) 1 0.46-1.90 0.856
Female 17 (8.5%) 16 (7.0%) 0.93
Job Employed/student Unemployed 41 (20.5%) 48 (24.0%) 1
Self-employed 120 (60.0%) 128 (64.0%) 1.09 0.67-1.78 0.707
Driver 39 (19.5%) 24 (12.0%) 1.90 0.98-1.67 0.055
Marital status Married 102 (51.0%) 95 (47.5%) 1 0.58-1.28 0.484
Single/divorced 98 (49.0%) 105 (52.5%) 0.86
Education Diploma< 64 (32.0%) 60 (30.0%) 1
Diploma 87 (43.5%) 92 (46.0%) 0.95 0.56-1.62 0.871
<Diploma 49 (24.5%) 48 (24.0%) 0.60 0.56-1.40 0.887
Perceived income Good 33 (16.5%) 25 (12.5%) 1
Moderate 94 (47.0%) 105 (52.5%) 0.45 0.42-1.46 0.790
Low 73 (36.5%) 70 (35.0%) 0.19 0.37-1.22 0.678
Alcohol use No 150 (75.0%) 174 (87.0%) 1 1.32-3.75 0.003
Yes 50 (25.0%) 26 (13.0%) 2.23
Keeping distance from Important 159 (79.5%) 171 (85.5%) 1 0.90-2.56 0.116
the front vehicle Not important 41 (20.5%) 29 (14.5%) 1.52
Over speed Never 37 (18.5%) 57 (28.5%) 1
Sometimes 104 (52.0%) 115 (57.5%) 1.39 0.85-2.27 0.186
Always 59 (29.5%) 28 (14.0%) 3.24 1.76-5.98 <0.001
Mobile use Never 78 (39.0%) 77 (38.5%) 1
Occasionally 55 (27.5%) 69 (34.5%) 1.22 0.49-1.26 0.322
Always/ringing 67 (33.5%) 54 (27.0%) 1.01 0.76-1.97 0.405
Spiral movement Never 140 (70.0%) 159 (79.5) 1
Sometimes 38 (19.0%) 35 (17.5%) 1.23 0.73-2.05 0.423
Always 22 (11.0%) 6 (3.0%) 4.16 1.64-10.56  0.003
Parallel parking Never 73 (36.5%) 97 (48.5%) 1 1.09-2.44 0.015
Sometimes/Always 127 (63.5%) 103 (51.5%) 1.63
Using turn signal Never/Sometimes 41 (20.5%) 37 (18.5%) 1 0.53-1.44 0.614
Always 159 (79.5%) 163 (81.5%) 0.88
Contravening red Never 157 (78.5%) 160 (80.0%) 1 0.82-1.94 0.276
traffic light Sometimes/always 43 (21.5%) 40 (20.0%) 1.26
Wearing seat belt Never 55 (27.5%) 53 (26.5%) 1
Sometimes 53 (26.5%) 63 (31.5%) 0.81 0.47-1.37 0.433
Always 92 (46.0%) 84 (42.0%) 1.05 0.65-1.70 0.825
Contravening zebra Never/ Sometimes 135 (67.5%) 145 (72.5%) 1 0.82-1.94 0.276
crosswalk Always 65 (32.5%) 55 (27.5%) 1.26
3 years (OR , _ =~ =247, 95%CL: 1.49, 4.11 associated with the risk of being an at-fault driver in

P<0.001), time since the last accident (OR
=2.51, 95%CI: 1.55, 4.08, P<0.001), cause of
=2.06, 95%CI:

no accidents

the last accident (OR

<2 years ago/

a fatal/injurious car accident.

Figure 1 shows the ROC curve in the model

driving fault/no accidents

1.36, 3.12, P=0.001), and cause of the current accident
(OR i ving tautvother i 0-45, 95%Cl: 0.23, 0.88, P=0.020).
However, no statistically significant association was
observed in terms of vehicle refinement frequency,
vehicle cleanliness, and replacing defective headlights
with being an at-fault driver (P>0.05 for all).

Table 3 shows the results of multiple logistic
regression. Based on the results, driving wth highspeed
(OR ,,=2.41,95%CI: 1.25,4.63, P=0.008), having a
history of accident within the recent two years (OR
ycs/m=l.87, 95%CI: 1.11, 3.14, P=0.017), and receiving
traffic ticket (due to speed, overtaking) (OR=3.38,
95%CI: 1.75, 6.49, P<0.001) were significantly

prediction. The area under the curve (AUC) value,
sensitivity, and specificity of the model were 0.716
(95% CI: 0.666-0.765), 0.82, and 0.51, respectively.
The AUC value indicates that the regression model
has an acceptable prediction value.

Discussion

Previous studies conducted on driving behaviors
affecting traffic accidents have stated that gender
influences high-risk driving, as male drivers are more
prone to be engaged in high-risk driving behaviors
than female drivers. ' Age is another important
factor that can affect high-risk driving behaviors."”
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Table 2: Univariate analysis of the characteristics of the participants and driving history

Variable Characteristics Case-driver Control-drive OR 95% CI P value
N (%) N (%)

Driving history(years) Median (Q1,Q3) 10 (6,16) 10 (6,15) 1.00 0.98-1.02 0.866

Daily driving (hrs/day) Median (Q1,Q3) 32,5 2 (1,5) 1.02 0.96-1.08 0.423

Driving license issued <5 years 59 (29.5%) 56 (28.0%) 1 0.740
>=5 years 141 (70.5%) 144 (72.0%) 0.92 0.60-1.43

No of collisions 0-1 139 (69.5%) 155(77.5%) 1 0.071
>=2 61 (30.5%) 45 (22.5%) 1.51 0.96-2.36

Front collisions No 84 (42.0%) 119 (59.5%) 1 <0.001
Yes 116 (58.0%) 81 (40.5%) 2.03 1.36-3.02

Back collision No 162 (81.0%) 164 (82.0%) 1 0.797
Yes 36 (18.0%) 38 (19.0%) 1.06 0.64-1.77

Right collision No 112 (56.0%) 132 (66.0%) 1 0.041
Yes 88 (44.0%) 68 (34.0%) 1.52 1.01-2.28

Left collision No 122 (61.0%) 144 (72.0%) 1 0.020
Yes 78 (39.0%) 56 (28.0%) 1.64 1.08-2.50

No of tickets issued in ~ No ticket 40 (20.0%) 74 (37.0%) 1

the last 3 years 1-3 114 (57.0%) 96 (38.0%) 2.19 1.37-3.51 0.001
>3 46 (23.0%) 30 (15.0%) 2.83 1.55-5.16 0.001

Why tickets issued No ticket 18 (9.0%) 45 (22.5%) 1
Driving fault 140 (70.0%) 97 (48.5) 3.60 1.97-6.60 <0.001
Other faults 42 (21.0%) 58 (29.0%) 1.81 0.92-3.55 0.085

No of traffic accidents 0 84 (42.0%) 122 (61.0%) 1

within 3 years 1 58 (29.0%) 44 (22.0%) 1.91 1.18-3.09 0.008
>=2 58 (29.0%) 34 (17.0%) 247 1.49-4.11 <0.001

Time since the last No accident 63 (31.5%) 96 (48.0%) 1

accident <2 years 76 (38.0%) 46 (23.0%) 2.51 1.55-4.08 <0.001
2-5 years 48 (24.0%) 40 (20.0%) 1.82 1.08-3.09 0.025
>5 years 13 (6.5%) 18 (9.0%) 1.10 0.50-2.40 0.810

Cause of the last No accident 63 (31.5%) 96 (48.0%) 1

accident Driving fault 126 (63.0%) 93 (46.5%) 2.06 1.36-3.12 0.001
Other causes 11 (5.5%) 11 (5.5%) 1.52 0.62-3.72 0.356

Replacing defective Immediately 164 (82.0%) 164 (82.0%) 1

headlights In free time 36 (18.0%) 36 (18.0%) 1.00 0.60-1.66 0.999

Car cleanliness Dirty 30 (15.0%) 23 (11.5%) 1
Often clean 146 (73.0%) 163 (81.5%) 1.57 0.38-1.23 0.210
Always clean 24 (12.0%) 14 (7.0%) 0.39 0.55-3.08 0.531

Collision with Car/bus 98 (49.0%) 91 (45.5%) 1
Motorcycle 59 (29.5%) 84 (42.0%) 0.65 0.42-1.01 0.056
Pedestrian 43 (21.5%) 25 (12.5%) 1.59 0.90-2.82 0.107

Table 3: Multivariate analysis of the association of the study variables with being an at-fault driver in a fatal/injurious car accident

Characteristics OR 95%CI P value
Why tickets issued

No ticket 1

Speeding-overtake 3.38 1.75, 6.49 <0.001
Other reasons 1.82 0.88, 3.75 0.103
Time since the last accident

No accident 1

<2 years 1.87 1.11,3.14 0.017
2-5 years 1.50 0.86, 2.61 0.148
>5 years 1.07 0.47,2.44 0.863
Speeding

Never 1

Sometimes 1.01 0.59,1.71 0.964
Always 2.41 1.25, 4.63 0.008
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Specificity

Figure 1: Receiver-operating characteristic curve (ROC curve).
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Studies have suggested that younger age and less driving
experience are two important driver’s related risk factors
for severe accidents.'?' In addition to gender and age,
factors such as alcohol or drug use,>?* education,” and
salary** are also mentioned as contributing factors in
severe accidents. The current case-control study was
conducted to investigate and identify various factors
affecting the incidence of injurious and fatal traffic
accidents among Iranians (drivers in Shiraz, the capital
of Fars province). For this purpose, we interviewed 400
drivers (200 as the at-fault drivers and 200 as the not-
at-fault drivers). The unadjusted results suggested that
drivers with a history of parallel parking and spiraling,
those with a history of refinement of the front, left, and
right of their car, as well as drivers with more than one
accident or ticket in the last three years, had a higher
risk for being an at-fault driver in an injurious/fatal car
accident. According to the results controlled for other
variables, driving at high speed, history of traffic tickets
due to driving faults (high speed and overtaking), and
history of car crashes within the past two years can
significantly predict the risk of fatal and injurious traffic
accidents caused by a driver.

The results of our study showed that driving at
high speeds increased the risk of being an at-fault
driver in the fatal and injuries accidents. Our result
was consistent with that of another study conducted
by Al-Thaifani and Bakhtiyari, suggesting high
speed as the most important cause of severe and
fatal accidents.? 2% Also, studies in China reported
that human error could account for 92 percent of all
road deaths in the country and speeding was one
of the most common contributing factors for fatal
traffic accidents.?” *® This is because increasing
the speed of the vehicle, whether due to ignorance
or overconfidence, can make the car difficult to be
controlled by the drivers in due time.”” As a result,
braking in emergencies cannot prevent an accident.

According to the results of this study, drivers with
a history of traffic tickets due to driving errors such as
speeding and overtaking have a higher risk of being
an at-fault driver in injurious accidents. Our result is
consistent with those of Jergenrud’s study, suggesting

that people with a history of high-speed tickets were
more likely to be involved in traffic accidents.?® Also,
a study showed that those who had previous driving
offenses were at greater risk for future offenses, and
having a serious offense during one year of driving
almost doubled the likelihood of commencing further
serious offenses in the subsequent year.*® Other studies
also stated that increasing the number of driving
offenses per year or receiving a driving ticket during
the previous 12 months increased the probability of
being involved in a fatal or severe accident.’-** Our
finding is, however, inconsistent with the reports
suggesting that speed ticket policy is associated with
a reduction in being involved in severe and fatal
accidents.** This discrepancy is possibly due to the
fact that law enforcement and fining policy in Iran is
not adequately preventive of driving offenses.*

Based on the results of our study, having a history
of an accident less than two years before the current
accident increases the risk of being involved in a
serious car accident as the at-fault driver. This result is
consistent with those of other studies that reported an
increased risky driving behavior in relation to having
a history of accidents in the past year.* %353 For
example, drivers with a history of car accidents are
more likely to take the risk of dangerous driving or
other high-risk behaviors such as speeding offenses.’”
38 The result is, however, inconsistent with what was
reported by Ngueutsa and Kouabenan in Cameroon
and Weinstein who noted that being involved in a
road accident reduces the possibility of subsequent
risky driving, and drivers who had been involved in
accidents tended to fear traffic risks more than did
those who had not.*”** The result of ROC analysis
suggested that the final model can detect high-risk
drivers with acceptable accuracy.

Strength and Limitation

Strong points: The strength of this study was the
inclusion of all the factors related to traffic accidents,
including environmental, human, and vehicle factors
with an emphasis on human behavior and a person’s
driving history, by asking the driver.
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Limitation: In our study, the data were collected
by interviewing the drivers involved in fatal or
injurious traffic accidents. Due to the anonymity of
the participants, we had no access to the official data of
the drivers, and it was not possible to link the driver’s
responses to the legal file data to confirm the self-
reported data.

Conclusion

The results of our study show that a combination of a few
risk factors including driving at high speed, a history of
receiving traffic tickets due to speeding and overtaking,
and a history of accidents within the last two years can
be used to screen-out Iranian high-risk drivers who will
probably be involved in serious car accidents. It seems that
certain driving behaviors are the major causes of serious
traffic accidents in Iran. Therefore, intervention measures
such as identifying high-risk drivers (detectable with few
observable driving behaviors and police data) and providing
them with training programs are possible effective actions
to reduce the fatality of car accidents in Iran.
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