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ABSTRACT

Article info: : Background: Iran has a uniquely catastrophic status for road traffic injury and fatality. Fars

:  province has had the highest number of casualties among the other provinces in recent 5 years.
For instance, there are 966 road accident fatalities in 2018. Shiraz-Kazerun road is the deadliest
one in Fars province. So, to help the policymakers toward better planning, this study was
established to identify and prioritize the significant factors in traffic casualties of the Shiraz-
Kazerun road during the spring of 2018 from the experts’ point of view.
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Materials and Methods: This study was conducted using a three-phase mixed method. The
first step was to identify the effective factors in road traffic fatalities using available resources.
In the second step, the identified factors were arranged in the form of a checklist and were
provided to a team of experts. The important factors were distinguished according to local
priorities, availability of data, and the contribution of each factor to the deaths of people. The
consensus was considered higher than 75% agreement by experts on each identified factor.
In the end, these factors were ranked according to experts’ views in the form of a seven-point
Likert scale. Data were analyzed using Excel software and mean parameter.

Results: According to panel consensus, 33 out of 41 effective factors were identified in the road
traffic accident which were divided into five different categories: driver-pedestrian-passenger,
vehicle and equipment, physical environment, non-physical environment, and health services.
After analyzing the data, factors of age, seat belts, traffic lanes, police monitoring, and
accessibility of the accident scene had the highest values.

Keywords: : Conclusion: This study specifies the need for a systematic and responsive process to evaluate,
Road traffic accidents, . report, and prioritize the factors affecting road traffic fatalities scientifically. Considering the
Casualties, Policymakers, ¢ limitation of resources, policymakers can emphasize more effective factors like fastening seat
Prioritize, Mixed method :  Dbelts to reduce road traffic accident impacts.
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1. Introduction

ver 3400 people die on the world’s roads
every day and tens of millions of people
are injured or disabled every year [1].
More than 90% of road traffic deaths oc-
cur in low- and middle-income countries
[2]. Iran, as one of these countries, has a
uniquely catastrophic status for road traf-
fic injury and fatality. Global figures show
nine deaths per 10000 motor vehicles and Iran’s statistics
confirmed 37 deaths per 10000 motor vehicles which is
more than four times the global average in road traffic
injuries and fatalities [3]. According to Legal Medicine
Organization’s reports, these casualties cover most of
the male population and the age group of 18-49 years,
which are the working population of the country. Also,
Fars province has had the highest number of casualties
among the other provinces in recent 5 years. In 2018,
966 out of 1445 people died on the roads [4] and the Shi-
raz-Kazerun road had the highest number of death [5].

Despite the high mortality rate following traffic acci-
dents, no major steps have been taken. Many studies have
mentioned that accidents are predictable and can be large-
ly avoided by safety measures [6]. However, the first step
for policymakers to deal with such a risk will be to iden-
tify important factors causing them. Factors such as driver,
road, vehicle, and environmental conditions have been
considered in many epidemic studies [6-16]. However, a
few studies have examined factors, such as the level of
knowledge and public education [17-19], the effectiveness
of traffic laws [20-22], or services in accidents [23-26]. It
is necessary to evaluate and monitor all impacts of these
factors. Prioritization is deniable by considering the limita-
tion of resources. Nowadays, many techniques are known
for developing this process on the type of variables. There-
fore, the policymaker can choose the optimal criteria from
different ones with multiple quantitative and qualitative
nature. The present study was conducted to identify and
prioritize the significant factors in traffic casualties of the
Shiraz- Kazerun road during the spring of 2018 from the
experts’ point of view in the context of 16 deaths.

2. Materials and Methods

This study was conducted using a three-phase mixed
method. The first step was to identify the effective factors
in road traffic fatalities using available resources. In the
second step, the identified factors were arranged in the
form of a checklist and were provided to a team of 12 ex-
perts. In the end, these factors were ranked according to
experts’ views in the form of a seven-point Likert scale.

Iilealthin
Emergencies and [dlisasters (0luarterly

Participants

Participants in this study included 12 experts from
emergency medical centers (n=4), trauma centers (n=3),
police (n=2), forensic medicine (n=1), and road mainte-
nance and transportation organization (n=1). This multi-
disciplinary panel was invited to regular meetings. Panel
members were chosen by related organizations because
of their experience and having enough time for attending
meetings.

Study population

The study population was the victims of the Shiraz-Ka-
zerun road accidents in the spring of 2018. They includ-
ed 23 people whose data were collected by the research
team based on factors identified in the checklist. If the
data for a particular case did not exist completely, that
case was excluded. As a result, 16 dead people entered
the research.

Procedure

The first step of the research was a literature review
which resulted in identifying 38 effective factors in traf-
fic and road casualties. These factors were divided into
five different categories: driver-pedestrian-passenger,
vehicle and equipment, physical environment, non-
physical environment, and health services.

In the second step, the identified factors were set in the
form of a checklist. Then, it was provided to a team of
experts from emergency medical centers, trauma cen-
ters, police, forensic medicine, and road maintenance
and transportation organization in two stages. A total
of 12 and 10 experts participated in the first and second
stages respectively. Each of the factors and their catego-
ries was examined in terms of relevance, transparency,
necessity, specification, and classification. At last, this
checklist was reviewed by taking a 3-person pilot from
the Shiraz-Kazerun road.

In the third step, the final checklist was given to a team
of 5 experts during the meetings. Then, all the collected
data about each case was provided to the experts based
on the factors and specific codes of victims. After that,
experts were asked to assign the appropriate weight to
the victim by examining the dimensions of the accident
and the cause of death without knowing other opinions.
These weights were in the form of a 7-point Likert scale
(low=1, high=7), which were assigned based on the im-
portance and necessity of each factor in the death.
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Statistical analysis

According to previous studies, an agreement above
75% is considered the consensus of experts on factors.
The collected data were entered into the Excel table to
determine the priority of each factor and the mean was
calculated. Then, each of the factors was reported ac-
cording to the importance and priority in the death of
individuals based on categories.

3. Results

Based on the consensus of experts, the final checklist
consisted of five different categories: driver/pedestrian/
passenger (n=8 factors), vehicles and equipment (n=7
factors), physical environment (n=9 factors), non-phys-

Table 1. Factors, their categories, and expert’s consensus
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ical environment (n=2 factors) and health service (n=7
factors). These factors and their categories are reported
in Table 1. As can be seen, five factors in 1 and 4 cat-
egories have been removed due to lack of data and the
consensus was reached 100% in the second round for all
factors. Only factors such as the effectiveness of traffic
laws, traffic safety awareness, cultural agents, and insur-
ance in the non-physical environment category reached
less agreement in the first round.

Driver/Pedestrian/Passenger

Table 2 presents the means of weights assigned by the
panel. According to the experts’ view, the lowest and
highest mean scores were related to physical disability
and age respectively. Gender, behavioral issues, and job

Round1 Round 2
Category Factors Definition No.(%)
Agreement
Age 12(100)  10(100)
Gender 12(100)  10(100)
_ Driving record Driving license - records of fines Zgg;nolatlons (deleted due to lack of 12(100) 10(100)
[J]
[<T4]
é Under the influence of drugs/alcohol - mental illness - asleep- mental
é Behavioral issues  state (acceleration, recklessness, carelessness, etc.) - distraction (mobile ~ 12(100) 10(100)
- - children — other passengers- environment - eating and drinking)
C
©
'é Physical disability Specific disease - handicap 12(100) 10(100)
[}
©
g Degree of education 12(100) 10(100)
~
.g Income (Deleted due to lack of data) 12(100) 10(100)
[a}
i Job 12(100)  10(100)
Marital status 12(100) 10(100)
Fam”'arr';g;v'th The Native - non-native 12(100) 10(100)
Car type & model 12(100) 10(100)
Automotive defect Automotive Defect sheet - defect in the car 12(100) 10(100)
g Number of
g umber of pas- 12(100) 10(100)
s sengers
>3
_ﬂg Speed Depending on the type of road and driving rules 12(100) 10(100)
C
©
@ Seat belt / helmet 12(100) 10(100)
S
§ Airbag - anti-lock braking system (ABS) - automatic emergency brake
=~ Car safety equip- - blind spot monitoring system - adaptive HID lighting system - tire Pres- 12(100) 10(100)
ment sure surveillance system (TPMS) - night vision imaging system (NVIS)
- lane departure warning system (LDW)
Gas burning car 12(100) 10(100)
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Round1 Round2

Category Factors Definition No.(%)

Agreement

Roadway character-  Straight and level/straight at hillcrest/straight in sag — curve and level/

istics curve at hillcrest/curve in sag -straight and grade - curve and grade 12(100) 10(100)

Traffic lanes One lane- multi-lane 12(100) 10(100)

Road repair, potholes, surface deterioration, edge failure, cracking, rut-

Road defect ting, and subsidence.

12(100)  10(100)

€
g Road safety Signboard - road shoulder - speed camera - traffic lines 12(100) 10(100)
5
2
) Sight level Lighting conditions, weather conditions, pedestrian clothing color 12(100) 10(100)
8
wv
> . .
z Weather Conditions (;Iear or partly gloudy'— f:loudy - severe crosswind - sleet'or hail or fregz— 12(100) 10(100)
- ing rain - snowing/raining - fog or smog or smoke/blowing sand or dirt
Month The months when exposure increases (March - April - July - August — 12(100) 10(100)
September)
The days when exposure increases (Saturday-weekend (from 17:00
Day of week Thursday to 23:59 Friday) - official holiday) 12(100) 10(100)
Time of day The time when exposure increases 12(100) 10(100)
Effectl\]i.eness it (Deleted due to lack of data) 12(100) 10(100)
ic laws
€
g ffic safet
S LS S?‘:SZ aware- (Deleted due to lack of data) 12(100) 10(100)
(]
G Cultural agents (Deleted due to lack of data) 12(100) 10(100)
=
T
é Car insurance Bodily injury liability — collision and comprehensive. 12(100) 10(100)
<
Police supervision 12(100) 10(100)
Access to the scene Insecure environment — locked doors.— car falling off — opened the way 12(100) 10(100)
for relief
Scene security Police presence - controlling the scene 12(100) 10(100)
g Transfer time Arrival — delivery of the patient (depending on distance) 12(100) 10(100)
e
Q
7} f _ firnfi A P
£ Relief equipment Equipment of ambulance flrefli?ttigf Red Crescent and road organi 12(100) 10(100)
3
T
wn Therapeutic mea- 12(100) 10(100)
sures
Safe transfer EMS - personal - Red Crescent vehicles 12(100) 10(100)

Waiting time - doctors - equipment - mistakes or hospital infections -

hospital type 12(100)  10(100)

Hospital care
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Table 2. Means of assigned weights in the driver /passenger /pedestrian category

Driver/pedestrian/Passenger

Case

Age Gender Behavioral P.hysi.c.al Degree_ of Job Marital Familiarity With
Issues Disability Education Status the Road
1 53 3.8 20 13 13 4.0 23 2.5
2 2.5 2.8 6.0 1.0 13 2.5 20 45
3 2.0 2.8 1.8 1.0 35 3.0 1.8 1.8
4 45 33 2.5 1.0 2.0 2.5 2.5 1.8
5 2.0 2.0 1.0 1.0 33 35 3.0 13
6 4.8 2.5 1.8 1.0 1.8 2.8 2.0 13
7 2.5 23 13 13 3.8 35 2.0 45
8 2.8 3.0 1.0 1.0 33 33 2.0 2.0
9 3.8 33 1.0 1.0 4.8 2.3 1.8 1.5
10 2.8 23 1.0 1.0 3.5 2.8 1.8 1.5
11 2.5 25 6.5 1.0 2.5 2.5 23 15
12 2.0 23 6.5 1.0 2.0 2.3 2.3 1.0
13 3.0 3.0 6.8 1.0 1.8 23 1.8 2.8
14 2.8 2.8 1.0 1.0 1.8 23 1.8 13
15 5.8 3.0 15 2.0 2.8 23 1.8 1.0
16 3.8 25 1.0 1.8 2.0 1.8 1.8 1.0
sum 52.5 43.8 425 18.3 41.0 433 325 31.0
% 4.18 3.48 3.38 1.45 3.26 3.44 2.58 2.46

were also influential factors with little difference in their
sum of means.

Vehicles and Equipment

Table 3 also shows the means of weights related to the
vehicle and equipment categories, separately. Also, this
table shows the important role of wearing a seat belt in
the death of 16 cases. The lowest score was assigned to
gas-burning cars and then automotive defects.

Physical environment

In Table 4, the four factors of traffic lanes, time of day,
roadway characteristics, and road safety have had the
greatest effect on the death of cases, respectively. The

lilealthin
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lowest scores were related to weather conditions and
road defects.

Non-physical environment and health service

In this Table, two categories of non-physical environ-
ment and health services are reported together. Police
supervision had the highest effect on the deaths of 16
people examined in the non-physical environment. Ac-
cess to the scene had also been the most important factor
in the health service. As seen, the safe transfer was the
second affected factor from the experts’ point of view.

4. Discussion

This study through the agreement of experts has evalu-
ated the effective factors in 16 deaths caused by acci-
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Table 3. Means of Assigned Weights in the vehicle and equipment category

Vehicles and Equipment

Case
O M bl spees et/ I o g

1 2.8 15 1.8 5.0 6.3 3.0 33
2 5.8 1.5 2.3 6.0 5.5 6.3 1.0
3 6.0 1.8 2.5 3.0 6.3 6.3 15
4 33 1.0 23 23 6.3 33 15
5 6.3 1.0 1.0 6.5 5.5 4.5 13
6 4.0 13 1.8 5.8 5.5 4.5 25
7 5.8 13 2.0 45 5.5 5.8 2.0
8 4.5 1.8 13 33 6.0 4.5 1.0
9 4.8 5.8 1.0 5.5 6.8 5.3 1.0
10 3.0 15 1.0 23 6.0 1.8 15
11 5.5 1.5 1.8 5.5 6.5 5.8 1.0
12 5.5 15 1.8 5.5 6.5 5.8 1.0
13 5.5 2.0 15 4.5 6.5 5.8 13
14 2.5 1.0 1.8 5.3 6.5 15 1.0
15 2.8 1.0 2.0 5.8 6.5 23 1.0
16 2.8 1.0 2.0 5.8 6.5 23 1.0
sum 70.5 26.3 27.5 76.3 98.5 68.3 22.8
% 5.61 2.09 2.18 6.07 7.84 5.43 1.81

dents in the Shiraz-Kazeron road during the spring of
2018. The Shiraz-Kazeron road is one of the deadliest
one in Fars Province. On the other hand, Fars Province
has the first rank of deaths caused by traffic and road
accidents among other provinces of the country. There-
fore, the present study includes two key findings for the
officials: Effective factors on deaths caused by traffic
and road accidents based on local data, and prioritiza-
tion of these factors based on one of the high-casualty
road of this province. In a study conducted by Hassan
et al. in the United Arab Emirates, 12 effective factors
were evaluated and analyzed [6]. In another study con-
ducted by Zhang et al, 23 factors were investigated in the
form of 4 categories including human, road, vehicle, and
environment [10]. In many studies, the effective factors
in traffic and road accidents are examined separately or

Izlealthin
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in the form of classifications [6-26]. However, such an
approach is not used in any of these studies. Therefore,
this study by discussing and exchanging experts’ ideas
on 16 deceased, despite the restrictions, was able to ana-
lyze and review 33 factors affecting traffic accidents. In
the first round of meetings to identify the effective fac-
tors, all experts agreed with each category and its factors,
and only four factors from the non-physical category did
not achieve a complete agreement. In the second round,
these factors also received a 100 % agreement. Also,
some factors were merged. For example, the Car type &
model factor, which separated before, was merged based
on experts’ opinions.

According to experts, the age of the driver/pas-
senger/pedestrian category was assigned the highest

I
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Table 4. Means of assigned weights in the physical environment category

Physical Environment

case Roadway Traffic Road Road Sight Weather Month Day of Time of

Characteristics Lanes Defect Safety Level Conditions Week Day

1 1.8 2.8 1.0 1.8 13 1.0 3.8 2.5 25
2 1.8 3.8 13 2.0 13 15 3.8 2.0 4.3
3 23 2.0 1.0 2.8 1.0 15 4.0 3.5 2.0
4 1.8 23 13 2.0 5.5 15 4.0 4.0 6.0
5 15 4.3 1.5 2.8 2.5 1.8 2.5 3.8 4.0
6 35 43 3.0 4.0 4.8 1.8 23 3.5 4.0
7 35 43 13 2.0 15 15 1.8 20 25
8 4.0 3.5 15 4.3 23 1.5 13 33 2.0
9 4.5 33 2.0 4.0 5.5 13 13 2.8 5.0
10 3.5 3.8 15 3.0 13 13 13 13 2.0
11 4.0 4.0 13 33 2.0 15 3.8 3.8 25
12 4.0 4.0 13 33 2.0 1.5 3.8 3.8 2.5
13 5.0 43 15 1.8 1.8 13 3.5 4.0 2.8
14 2.5 2.5 1.0 3.0 13 13 1.5 1.5 2.8
15 2.5 4.0 13 3.8 1.5 13 1.5 15 2.0
16 2.5 4.0 13 3.8 15 13 15 1.5 2.0
sum 48.5 56.8 22.8 47.3 36.8 22.5 413 44.5 48.8
% 3.86 4.51 1.81 3.76 2.92 1.79 3.28 3.54 3.88

score. The age range of the deceased people was be-
tween 19 and 77 years. Four of them were between
19 and 30 years old, 6 people were between 30 and 40
years old, and the rest were over 40 years old. Also, 3
deceased people were women and the rest were men.
In this study, gender was the second most influential
factor in the driver/passenger/pedestrian factor. Ac-
cording to previous studies [27-31], the male gender
has contributed more to the casualties caused by traf-
fic accidents. Although carelessness and distraction
were mentioned only for 3 cases in the behavioral
issue, the score of these factors according to experts
were the highest ( 6 and 7 from Likert scale) and it
is considered the fourth effective factor. The educa-
tional qualification of all the deceased was a diploma

|Zlealthin
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or sub-diploma. For this reason, this factor had the
fifth rank in terms of influence on the driver/pedes-
trian/passenger category. Since all the deceased did
not have any special physical problems, the lowest
score was assigned to the physical disability factor in
this category.

In the vehicle and equipment factor, the safety belt
was assigned the highest score. Despite the existence
of traffic laws requiring the wearing of seat belts,
most deceased did not wear seat belts. Also, the car
type of 6 deceased was a Pride and 2 of them were
motorcycle drivers. According to forensic reports, the
Pride car is the record holder of vehicles in deaths
caused by traffic and road accidents in Iran [32]. Also,
studies showed a significant number of male deaths

Mehraein Nazdik Z & Moradian MJ.. Identification and Prioritization of Significant Factors in Traffic Casualties. HDQ. 2023; 8(Special Issue):267-278
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Table 5. Means of assigned weights in the non-physical environment and health service category

Non-physical .
on. physica Health Service
Environment
c
Q < (1] Fl Q Q P ()]
o 2 2 A (7] =
Case s g s " 5 E E £9 G &

5 35 2e g 5 E 22 5 5

= = 22 s g z c 8 = g

= ] g c c . T @ 2

5 = o o © o £ 2 I (=)

o o2 < & = T L n T

-3
1 1.0 2.0 13 15 1.0 1.0 1.0 1.0 1.0
2 1.0 1.8 3.0 1.5 1.3 1.0 1.0 1.0 1.0
3 1.0 2.0 1.5 1.0 1.0 1.0 1.0 1.0 1.0
4 1.0 2.3 1.0 1.0 1.0 1.0 1.0 1.0 1.0
5 2.5 1.8 2.5 1.0 1.0 1.0 1.0 1.0 1.0
6 1.8 2.3 1.8 1.5 1.0 1.0 1.0 1.0 1.0
7 1.0 15 13 1.0 1.0 1.0 1.0 1.0 1.0
8 1.0 2.3 1.8 1.0 1.5 1.0 1.0 1.0 1.0
9 13 1.8 1.5 1.0 1.0 1.0 1.0 1.0 1.0
10 1.0 2.0 1.8 13 1.3 1.3 13 13 13
11 1.0 2.0 13 1.0 1.0 1.0 1.0 1.0 1.0
12 1.0 2.0 13 1.0 1.0 1.0 1.0 1.0 1.0
13 1.0 2.0 13 1.0 1.0 1.0 1.0 1.0 1.0
14 1.0 1.5 1.5 1.0 2.5 1.5 1.5 13 1.0
15 1.0 2.0 4.8 1.8 2.8 1.5 1.5 1.5 1.0
16 1.0 2.0 4.8 1.8 2.8 1.5 1.5 1.5 1.0
sum 18.5 31.0 32.0 19.3 22.0 17.8 17.8 17.5 16.3

% 1.47 2.46 2.54 1.53 1.75 1.41 1.41 1.39 1.29

used motorcycles [30, 31]. Out of the 14 cars, only 4
cars were dual-fuel cars, and no fire was reported at
the scene of the accident. Therefore, the subcategory
of the dual-fuel car had the least impact in the death
of people according to experts. Since few studies have
been conducted in the field of evaluating the special
conditions of dual-fuel vehicles and their impact on
the death of people in traffic and road accidents, it can
be considered as a suggestion for future research. Also,
the technical defect was the other factor in vehicle and
equipment category with low impact. According to the
experts’ opinions, the presence of a technical examina-

Izlealthin
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tion sheet stating vehicle health monitoring and analy-
sis had greatly reduced this impact.

Traffic lanes were the most effective factor in the
physical environment category. It should be men-
tioned that the Shiraz-Kazeron road has one-lane lines
with two round-trip routes in some places. Twelve
deaths had accidents in places where the lanes have
one. Also, the weather had been mostly clear to partly
cloudy in this period. Therefore, this factor had the
least impact to the death of people according to ex-
perts. As it was reported in the findings, police sur-

I
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veillance in the non-physical environment category
was assigned the highest score, and this surveillance
was mostly through vehicles. Three factors included
Effectiveness of traffic laws, Traffic safety aware-
ness, and Cultural agents despite their impacts [15-
17] were removed due to a lack of data. In a study
conducted by Madani and Jenahi, only half of the
drivers understood the warning signs correctly [17].
Therefore, evaluating the impact of these factors on
deaths caused by traffic and road accidents can be an
interesting topic for researchers. The last effective
category in the death caused by traffic accidents was
Health service. This category, with 7 factors, did not
have a significant score in the death of 16 examined
cases because 15 person died at the scene of the ac-
cident. Only the factor of Access to the scene had a
higher score among others. Therefore, in this study, it
was not possible to make a correct judgment about the
score of the health service.

5. Conclusion

Based on the ranking, the highest score was assigned
to six factors including seat belt, speed, car type and
model, car safety equipment, traffic lanes, and finally
age. This study scientifically specified the necessity of
creating a systematic and responsive process to evalu-
ate, report and prioritize the effective factors in casual-
ties caused by traffic and road accidents. The agreed
factors identified in this study indicate the joint goals
of the organizations to provide advance and compre-
hensive services in Fars Province and help to imple-
ment high-level programs to reduce deaths caused by
traffic and road accidents in a local area. To prevent or
reduce the impacts of factors identified in such deaths,
these factors can be divided into two categories, in-
dividual and organizational level. Factors, such as
wearing a seat belt, speed, mood, job, etc. relate on the
individual level, and education and culture will be the
main key to reducing or eliminating their negative im-
pacts. Also, most of the factors of the Health service,
physical and non-physical environment will include
the category of organization level, which requires the
unity of the relevant organizations and the improve-
ment of infrastructure and coordination despite the
measures taken.

Limitations

The main limitations of this study is the lack of complete
and accurate data on the deaths, which was tried to be
controlled by limiting the sample size and using experts'
opinions. Of course, the use of expert opinion has limita-
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tions, including human error. In addition, the lack of fi-
nancial and professional resources is another limitation.

Ethical Considerations
Compliance with ethical guidelines

The authors declare that they have no known compet-
ing financial interests or personal relationships which
could have influenced the work reported in this paper.

Funding

This research did not receive any grant from funding
agencies in the public, commercial, or non-profit sectors.

Authors' contributions
All authors equally contributed to preparing this article.
Conflict of interest

The authors declared no conflict of interest.

References

[1] Jackson L, Cracknell R. Road accident casualties in Britain
and the world. London, UK: House of Commons Library;
2018. [Link]

[2] WHO. Road traffic injuries [Internet]. 2022 [Last Updated:
20 June 2022]. [Link]

[3] Sadeghi-Bazargani H, Samadirad B, Moslemi F. A decade
of road traffic fatalities among the elderly in north-West Iran.
BMC Public Health. 2018; 18(1):111. [DOI:10.1186/512889-
017-4976-2] [PMID] [PMCID]

[4] Statistical report of deaths and injuries caused by traffic acci-
dents in 2017-18. Legal Medicine Organization, 15 May 2018.

[5] Pre-hospital report of road traffic injuries. EMS & disaster
management center of Fars Province, August 2018.

[6] Hassan MN, Hawas YE, Maraga MA. A holistic approach
for assessing traffic safety in the United Arab Emirates. Ac-
cident Analysis & prevention. 2012; 45:554-64. [DOI:10.1016/j.
aap.2011.09.009] [PMID]

[7]LiY, Ma D, Zhu M, Zeng Z, Wang Y. Identification of sig-
nificant factors in fatal-injury highway crashes using genetic
algorithm and neural network. Accident Analysis & Pre-
vention. 2018; 111:354-63. [DOI:10.1016/j.aap.2017.11.028]
[PMID]

[8] Haleem K. Investigating risk factors of traffic casualties
at private highway-railroad grade crossings in the United

275



https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Road+accident+casualties+in+Britain+and+the+world.+House+of+Commons+Library&btnG=
https://www.who.int/news-room/fact-sheets/detail/road-traffic-injuries
https://doi.org/10.1186/s12889-017-4976-2
https://doi.org/10.1186/s12889-017-4976-2
https://www.ncbi.nlm.nih.gov/pubmed/29310628
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5759218
https://doi.org/10.1016/j.aap.2011.09.009
https://doi.org/10.1016/j.aap.2011.09.009
https://www.ncbi.nlm.nih.gov/pubmed/22269542
https://doi.org/10.1016/j.aap.2017.11.028
https://www.ncbi.nlm.nih.gov/pubmed/29276978

2023, Volume 8, Special Issue

States. Accident Analysis & Prevention. 2016; 95:274-83.
[DOI:10.1016/j.aap.2016.07.024] [PMID]

[9] Heydari ST, Hoseinzadeh A, Ghaffarpasand F, Hedjazi
A, Zarenezhad M, Moafian G, Aghabeigi MR, Foroutan A,
Sarikhani Y, Peymani P, Ahmadi SM. Epidemiological char-
acteristics of fatal traffic accidents in Fars province, Iran: a
community-based survey. Public Health. 2013; 127(8):704-9.
[DOI:10.1016/j.puhe.2013.05.003] [PMID]

[10] Zhang G, Yau KK, Chen G. Risk factors associated with
traffic violations and accident severity in China. Accident
Analysis & Prevention. 2013; 59:18-25. [DOI:10.1016/j.
aap.2013.05.004] [PMID]

[11] Mohammadi G. Road traffic crash injuries and fatalities in
the city of Kerman, Iran. International Journal of Injury Con-
trol and Safety Promotion. 2013; 20(2):184-91. [DOI:10.1080/1
7457300.2012.686039] [PMID]

[12] Schlsgl M, Stiitz R. Methodological considerations with
data uncertainty in road safety analysis. Accident Analysis &
Prevention. 2019; 130:136-50. [DOI:10.1016/j.aap.2017.02.001]

[13] Theofilatos A, Graham D, Yannis G. Factors affecting acci-
dent severity inside and outside urban areas in Greece. Traffic
Injury Prevention. 2012; 13(5):458-67. [DOI:10.1080/15389588
.2012.661110] [PMID]

[14] Woldeyohannes SM, Moges HG. Trends and projections
of vehicle crash related fatalities and injuries in Northwest
Gondar, Ethiopia: A time series analysis. International Jour-
nal of Environmental Health Engineering. 2014; 3(1):30.
[DOI:10.4103/2277-9183.139752]

[15] Zhang X, Hongyan YA, Guoqing HU, Mengjing CU, Yue
GU, Xiang H. Basic characteristics of road traffic deaths in
China. Iranian Journal of Public Health. 2013; 42(1):7-15. [PM-
CID] [PMID]

[16] Rolison J], Regev S, Moutari S, Feeney A. What are the fac-
tors that contribute to road accidents? An assessment of law
enforcement views, ordinary drivers’ opinions, and road ac-
cident records. Accident Analysis & Prevention. 2018; 115:11-
24. [DOI:10.1016/j.aap.2018.02.025] [PMID]

[17] Al-Madani H. Influence of drivers’ comprehension of
posted signs on their safety related characteristics. Accident
Analysis & Prevention. 2000; 32(4):575-81. [DOI:10.1016/
50001-4575(99)00084-6] [PMID]

[18] Al-Madani H, Al-Janahi AR. Role of drivers’ personal char-
acteristics in understanding traffic sign symbols. Accident
Analysis & Prevention. 2002; 34(2):185-96. [DOI:10.1016/
50001-4575(01)00012-4] [PMID]

[19] Anderson JW. The effectiveness of traffic safety material in
influencing the driving performance of the general driving
population. Accident Analysis & Prevention. 1978; 10(2):81-
94. [DOI:10.1016/0001-4575(78)90017-9]

[20] El-Sadig M, Alam MS, Carter AO, Fares K, Al-Taneuiji HO,
Romilly P, et al. Evaluation of effectiveness of safety seatbelt
legislation in the United Arab Emirates. Accident Analy-
sis & Prevention. 2004; 36(3):399-404. [DOI:10.1016/S0001-
4575(03)00033-2] [PMID]

[21] Mehmood A. An integrated approach to evaluate policies
for controlling traffic law violations. Accident Analysis & Pre-
vention. 2010; 42(2):427-36. [DOI:10.1016/j.aap.2009.09.004]
[PMID]

Iilealthin
Emergencies and [dlisasters (0luarterly

[22] Jessie WS, Yuan W. The efficacy of safety policies on traffic
fatalities in Singapore. Accident Analysis & Prevention. 1998;
30(6):745-54. [DOI:10.1016/S0001-4575(98)00027-X] [PMID]

[23] Bolderdijk JW, Knockaert J, Steg EM, Verhoef ET. Effects
of pay-as-you-drive vehicle insurance on young drivers’
speed choice: results of a dutch field experiment. Accident
Analysis & Prevention. 2011; 43(3):1181-6. [DOI:10.1016/].
aap.2010.12.032] [PMID]

[24] Jones AP, Bentham G. Emergency medical service accessi-
bility and outcomefrom road traffic accidents. Public Health.
1995; 109(3):169-77. [DOI:10.1016/S0033-3506(05)80049-6]
[PMID]

[25] Al-Ghamdi AS. Emergency medical service rescue times in
Riyadh. Accident Analysis & Prevention. 2002; 34(4):499-505.
[DOI:10.1016/S0001-4575(01)00047-1] [PMID]

[26] Sanchez-Mangas R, Garcia-Ferrrer A, De Juan A, Ar-
royo AM. The probability of death in road traffic accidents.
How important is a quick medical response? Accident
Analysis & Prevention. 2010; 42(4):1048-56. [DOI:10.1016/j.
aap.2009.12.012] [PMID]

[27] Wang L, Ning P, Yin P, Cheng P, Schwebel DC, Liu J, et al.
Road traffic mortality in China: analysis of national surveil-
lance data from 2006 to 2016. The Lancet Public Health. 2019;
4(5):€245-55. [DOI:10.1016/52468-2667(19)30057-X] [PMID]

[28] Fernandes CM, Boing AC. Pedestrian mortality in road
traffic accidents in Brazil: time trend analysis, 1996-2015. Epi-
demiologia e Servicos de Satde. 2019; 28(1). [DOI:10.5123/
51679-49742019000100021]

[29] Samuel JC, Sankhulani E, Qureshi JS, Baloyi P, Thupi C,
Lee CN, et al. Under-reporting of road traffic mortality in
developing countries: application of a capture-recapture sta-
tistical model to refine mortality estimates. PloS One. 2012;
7(2):e31091.  [DOI:10.1371/journal.pone.0031091]  [PMID]
[PMCID]

[30] Brazinova A, Majdan M. Road traffic mortality in the Slo-
vak Republic in 1996-2014. Traffic Injury Prevention. 2016;
17(7):692-8. [DOI:10.1080/15389588.2016.1143095] [PMID]

[31] Hijar M, Chandran A, Pérez-Nufiez R, Lunnen JC, Martin
Rodriguez-Hernandez J, Hyder AA. Quantifying the under-
estimated burden of road traffic mortality in Mexico: a com-
parison of three approaches. Traffic Injury Prevention. 2012;
13(sup1):5-10. [DOI:10.1080,/15389588.2011.631065] [PMID]

[32] Report of deaths and injuries caused by traffic accidents in
2017-18. Legal Medicine Organization, 15 May 2018.

276

Mehraein Nazdik Z & Moradian MJ.. Identification and Prioritization of Significant Factors in Traffic Casualties. HDQ. 2023; 8(Special Issue):267-278



https://doi.org/10.1016/j.aap.2016.07.024
https://www.ncbi.nlm.nih.gov/pubmed/27474873
https://doi.org/10.1016/j.puhe.2013.05.003
https://www.ncbi.nlm.nih.gov/pubmed/23871394
https://doi.org/10.1016/j.aap.2013.05.004
https://doi.org/10.1016/j.aap.2013.05.004
https://www.ncbi.nlm.nih.gov/pubmed/23743298
https://doi.org/10.1080/17457300.2012.686039
https://doi.org/10.1080/17457300.2012.686039
https://www.ncbi.nlm.nih.gov/pubmed/22583531
https://www.sciencedirect.com/science/article/abs/pii/S0001457517300519
https://doi.org/10.1080/15389588.2012.661110
https://doi.org/10.1080/15389588.2012.661110
https://www.ncbi.nlm.nih.gov/pubmed/22931175
https://doi.org/10.4103/2277-9183.139752
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3595633/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3595633/
https://doi.org/10.1016/j.aap.2018.02.025
https://www.ncbi.nlm.nih.gov/pubmed/29529397
https://doi.org/10.1016/S0001-4575(99)00084-6
https://doi.org/10.1016/S0001-4575(99)00084-6
https://www.ncbi.nlm.nih.gov/pubmed/10868760
https://doi.org/10.1016/S0001-4575(01)00012-4
https://doi.org/10.1016/S0001-4575(01)00012-4
https://www.ncbi.nlm.nih.gov/pubmed/11829288
https://doi.org/10.1016/0001-4575(78)90017-9
https://doi.org/10.1016/S0001-4575(03)00033-2
https://doi.org/10.1016/S0001-4575(03)00033-2
https://www.ncbi.nlm.nih.gov/pubmed/15003585
https://doi.org/10.1016/j.aap.2009.09.004
https://www.ncbi.nlm.nih.gov/pubmed/20159063
https://doi.org/10.1016/S0001-4575(98)00027-X
https://www.ncbi.nlm.nih.gov/pubmed/9805517
https://doi.org/10.1016/j.aap.2010.12.032
https://doi.org/10.1016/j.aap.2010.12.032
https://www.ncbi.nlm.nih.gov/pubmed/21376917
https://doi.org/10.1016/S0033-3506(05)80049-6
https://www.ncbi.nlm.nih.gov/pubmed/7597129
https://doi.org/10.1016/S0001-4575(01)00047-1
https://www.ncbi.nlm.nih.gov/pubmed/12067112
https://doi.org/10.1016/j.aap.2009.12.012
https://doi.org/10.1016/j.aap.2009.12.012
https://www.ncbi.nlm.nih.gov/pubmed/20441812
https://doi.org/10.1016/S2468-2667(19)30057-X
https://www.ncbi.nlm.nih.gov/pubmed/31054642
https://doi.org/10.5123/S1679-49742019000100021
https://doi.org/10.5123/S1679-49742019000100021
https://doi.org/10.1371/journal.pone.0031091
https://www.ncbi.nlm.nih.gov/pubmed/22355338
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3280223
https://doi.org/10.1080/15389588.2016.1143095
https://www.ncbi.nlm.nih.gov/pubmed/26890575
https://doi.org/10.1080/15389588.2011.631065
https://www.ncbi.nlm.nih.gov/pubmed/22414122

Iilealthin

Emergencies and |dlisasters [0luarterly 2023, Volume 8, Special Issue

277




This Page Intentionally Left Blank



