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Introduction human factors (road users), and their interactions
[2]. Traffic accident injuries are one of the top ten
causes of death globally [3]. Every year, more than
1.3 million people are killed on the roads
worldwide, and 20 to 50 million people suffer from
severe injuries. The consequences of traffic

One of the major public health concerns is traffic
accidents worldwide [1]. The problem s
multidimensional, with many risk factors being
involved, including technical factors (vehicles),
environmental factors (roads and infrastructure),
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accidents will increase by about 65% over the next
20 years. In fact, the WHO predicts that accidents
will become the fifth leading cause of death by
2030, accounting for 3.6% of all deaths worldwide
[4]. The highest percentage (49%) of traffic
accidents includes pedestrians and motorcyclists
[5]. According to recent studies, nearly three-
quarters of road deaths happen in developing and
less developed countries (age group of 15-30) [6].
Although only 20% of the world vehicles are in
poor and developing countries [7], the main cause
of disability and untimely deaths [8] and 85% to
90% of lost years related to road accidents are in
these countries [7]. Traffic accidents are the main
cause of years of life lost and the second leading
cause of death in Iran as a developing country [9-
11]. Overall, it accounts for about 2.5% of the
world's traffic accidents [12]. This amount reported
in Iran is 20 times more than the industrialized
countries and 5 times more than its counterparts
[13]. Studies have shown that the most important
causes of traffic accidents include high-risk
behaviors, such as unauthorized speed ignoring
traffic signs and regulations, unauthorized
overtaking, fatigue and drowsiness while driving,
the road's poor quality, and quantity of roads
appropriate to the number of cars [14, 15].
According to the WHO report, the mortality rate
due to traffic accidents in Iran is 32.1 per 100,000
people [4]. Since traffic accidents and their severe
injuries and deaths are frequent in Iran,
identification and evaluation of the problem and
potential places are required for the necessary
planning to prevent and control traffic accidents.
The rate of accidents varies in different provinces
of Iran. In 2015, the rate of road traffic accidents in
Yazd city was estimated at 22.03%, which has
decreased compared to previous years [16].

Road traffic accidents are a public health problem
worldwide, especially in developing countries,
including Iran. According to studies, such
accidents have decreased in Yazd province;
however, the rate of accidents is still higher than in
many countries in the region and the world [16].
Given the importance of the issue and the need for
health promotion in recent years, research efforts
are needed to identify the factors associated with
traffic accidents to protect people from fatal injuries
and improve road safety. Therefore, the present
study investigates the prevalence and factors
related to traffic accidents leading to injuries or
deaths in Yazd.

Materials and Methods

This was a descriptive study that examined the
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causes of traffic accidents leading to injuries or
deaths registered in traffic police accidents in Yazd
city (during 2016-2018). Injury severity was
classified into 2 levels: injury and fatal.

The data were collected using recorded checklists
(accident information is recorded by traffic experts
attending at the scene). All the cases related to
traffic accidents in the traffic department were
examined; regarding the principle of confidentiality,
the information of injured and dead was extracted,
and the files with incomplete information were
excluded from the study. Out of 5600 cases of
traffic accidents registered in Yazd, 1008 were
investigated. After reviewing the files, 90 were
excluded from the study due to incomplete
information.  Finally, 918 registered cases
(including 1482 people involved in the accident)
were investigated.

In this study, no specific entry and exit criteria were
considered, and cases of injuries and deaths due
to road traffic accidents in Yazd city were
investigated.

Information about traffic accidents in checklist
forms included crash time (hour, day, month,
season, and year), location (main street, side
street, three-way and crossroads, square,
underpass, and alley), characteristics (outcome
and type of collision), road characteristics and
weather conditions ( lighting conditions, road
defects, visual obstacles, road direction, exact
accident position, rainy, and snowy), general
characteristics (human and vehicle factors
involved, spatial cause, and complete cause),
vehicle details, on-site transit facilities, as well as
details of injured and dead (drivers, passengers,
pedestrians) and their demographic information
(age, gender, occupation, and education).

There were three main occupational subgroups,
including 1- simple (e.g., driver, worker,
freelancer), 2- professional (e.g., military,
employee), and 3- other (e.g., student, housewife).
Frequency, frequency percentage, mean, and
standard deviation indices were used to describe
the data. The normal distribution in quantitative
variables was assessed by the Kolmogorov-
Smirnov test. To compare the mean in the two
independent groups, an independent t-test and chi-
square were used. The correlation between some
variables and deaths was analyzed using logistic
regression. All analyses were conducted in SPSS
software (version 20) with a significance level of
5%.

The information in this study was coded and
obtained anonymously to be kept confidential. The
ethics code of this article was
IR.SSU.SPH.REC.1397.044.
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Results

There were 1482 people involved in these
accidents, including 17 (1.2%) cyclists, 445 (30%)
motorcyclists, 131 (8.8%) pedestrians, 228 (15.4%)
passengers, and 661 (44.6%) vehicle drivers. Out
of the studied samples in traffic accidents, 97.8%
(1450 cases) led to injury, and 2.2% (32 cases) led
to death. Among the deaths, 17 (53.1%) were
motorcyclists, and 11 (34.4%) were pedestrians.

The rate of injuries and deaths was 1218 cases
(82.2%) in males and 264 cases (17.8%) in

females. Also, 1166 (78.7%) of the registered
accidents occurred between the ages of 16 and 45
years.

Most of the recorded deaths in accidents were
associated with the elderly (over 60 years), and
injuries were associated with the age group of 16-
30 years. Among the occupations, the most
affected and dead groups were self-employed. The
highest incidence of injuries and deaths in Yazd
occurred in education levels of diploma and high
school (Table 1).

Table 1. Frequency of traffic accidents according to demographic characteristics in Yazd during 2016-2018

Deaths relative to the number of

Demographic characteristics Death Injury accidents
Frequency(%) Frequency(%) (%)
Under 16 0 48 (3.3) 0
16-30 14 (43.75) 652 (45) 2.1
Age 31-45 10 (31.25) 490 (33.8) 2
46-60 5 (15.62) 199 (13.7) 2.4
Above 60 3(9.37) 61 (4.2) 5
Total 32 (100) 1450 (100)
Male 26 (81.25) 1192 (82.2) 2.1
Gender Female 6 (18.75) 258 (17.8) 2.3
Total 32 (100) 1450 (100) -
Unprofessional 24 (75) 1029 (71) -
Professional 2 (6.25) 83 (5.7) -
Occupation Other 6 (18.75) 331 (22.82) -
Missing 0 7 (0.48) -
Total 32 (100) 1450 (100) -
High school 20 (62.5) 897 (61.9) -
Educational Diploma 7(21.9) 351 (24.2) -
level Academic 5 (15.6) 202 (13.9) -
Total 32 (100) 1450 (100) -

The mean and standard deviation of the subjects'
age was 35.3 = 14.03 years (the mean and
standard deviation of the age of the dead was
45.17 + 37.12 and of the injured was 35.08 + 13.89
years). The mean age of accidents leading to
injuries and deaths was statistically significant (p
=0.01). Out of the total number of accidents
resulting in injuries, non-observance of the right to
precede, sudden diversion, and lack of attention to
the front accounted for 39%, 16.7%, and 14.7%,
respectively. However, the highest death rate was
related to high speed (31.2%) and non-observance
of the right to precede (21.8%).

The results also showed no statistically significant
difference between various accidents
consequences (death, injury) at each level of
inner-city roads (defective and non-defective
roads) (p =0.4).

Given the lighting condition as an effective factor in
the occurrence of accidents, it should be said that
only driving at night was considered as a risk factor
leading to death (p =0.005).

In this study, the rate of wearing and not wearing
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helmets and seat belts in the total number of
occurred accidents was estimated to be 39.3%.
According to the present study, people who did not
use helmets and seat belts had higher death rates.
Based on the statistical tests, there was a
statistically significant relationship between death
rate and not wearing a helmet or seat belt
(p=0.005). The injury and death rates for those
who did not have a driver's license or conditional
license were 75.2% and 71.8%, respectively.
Among those who did not wear helmets and seat
belts, young people (21-30 years old) had the
highest percentage (32.9%). According to the
results, there was a significant relationship
between "age" and "commitment to wearing a seat
belt" (p = 0.04). Moreover, deaths were reduced by
0.7% in people who wore seat belts. Also, 60.6%
of those who wore helmets and seat belts were not
injured, and the death rate in them was less than
those who did not use safety equipment.

The highest traffic accidents were reported to be
80.7% on non-defective roads and 9.5% on roads
with defects in infrastructure (Table 2). In this
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study, most accidents, 1266 cases (85.8%),
occurred with non-defective vehicles, indicating
that most people use such vehicles (Table 2).

in the alleys, and 316 (34.4%) in the boulevard,
intersection, and square. Deaths in the streets
were more than 4 times higher than in other places

A total of 918 traffic accidents were reported, 523
(57%) of which occurred in the streets, 79 (8.6%)

(Table 2).

Table 2. Distribution of absolute and relative vehicle frequency and factors

. Death Injury
Variable Frequency (%) Frequency (%) P-value
Road infrastructure 3(9.4) 138 (9.5)
Traffic signs 7(21.9) 98 (6.8)
Non-defective 21 (65.6) 11.74 (81)
Road defects Other 1(3.1) 38 (2.6) 0.47
Missing 0 2 (0.01)
Total 32 (100) 1450 (100)
Street 27 (74.37) 810 (55.9)
Alley 0 126 (8.7)
Location Boulevard, intersection, square 5 (15.6) 501 (34.5) 0.04"
Missing 0 13 (0.9)
Total 32 (100) 1450 (100)
Non-defective 22 (68.8) 1244 (85.8)
Vehicle Defective 9 (28.1) 200 (13.8) 0.049"
defects Missing 1(3.1) 6 (0.4) '
Total 32 (100) 1450 (100)

* The level of significance was set at P<0.05.

Regarding weather conditions, 1323 (89.3%) of the
accidents were in clear air, and in terms of lighting
conditions, 822 (55.4%) of the accidents occurred
during the day. However, in terms of mortality,
clear air had the highest death rate, 26 (81.3%).
The highest incidence of death, with 12 (37.5%),
occurred at night with sufficient light. The results
showed that most traffic accidents occurred in
spring (449/30.3%). While the fall had the highest

death rate (12 /37.5%) compared to other seasons;
however, the difference between the seasons was
not significant. Most of the deaths occurred at the
traffic accident scene (Table 3). In terms of time,
the highest incidence of accidents was reported at
16-20, with the highest number of deaths and
injuries. In contrast, the highest death rate was at
4-8, compared to the number of accidents (Table
3).

Table 3. Absolute and relative frequency distribution of climatic and time factors

. Death Injury
Variable Frequency (%) Frequency (%) P-value
Stormy and dusty 5 (15.6) 79 (5.5)
Snowy and rainy 0 27 (1.9)
yeatner Clear 26 (81.3) 1297 (89.4) 0.04°
Cloudy and foggy 1(3.1) 47 (3.2)
Total 32 (100) 1450 (100)
Day 6 (18.7) 816 (56.3)
Sun rise 8 (25) 154 (10.6)
— - Sunset 4 (12.5) 148 (10.2) .
Lighting condition ——or il Tight 12 (37.5) 276 (19.03) 0.01
Night without lighting 2 (6.25) 56 (3.87)
Total 32 (100) 1450 (100)
Spring 5 (15.6) 444(30.6)
Summer 9 (28.1) 368 (25.4)
Fall 12 (37.5) 348 (24)
Season Winter 6 (18.7) 284 (19.6) 0.4
Missing 0 6 (0.4)
Total 32 (100) 1450 (100)
812 2 (6.2) 318 (21.9)
12-16 4 (12.5) 346 (23.9)
. 16-20 18 (56.2) 413(28.5) )
Time (hour) 20-24 2(6.2) 262 (18.1) 0.037
0-4 0 24 (1.6)
4-8 6 (18.7) 87 (6)
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Fig. 1. Deaths and injuries caused by road traffic accidents during the period from 2016 to 2018 in the Yazd

According to Fig. 1, there was a decrease in the
number of road traffic accidents leading to injuries
and deaths from 2016 to 2018.

Vehicles (light) with 58% had the highest number
of accidents, followed by motorcycles with 31.4%,
pickup trucks with 6.4%, heavy vehicles with 2.6%,
and bicycles with 1.6%, respectively. Among
vehicles, SAIPA's Pride accounted for the highest
rate of accidents (28.6%). A logistic regression
model was used to investigate the relationship

between seat belt, season, and sex with the
accident consequence (death/injury). The crude
OR and adjusted OR were calculated (Table 4).
The results of the logistic regression model
showed that the death odds ratio in men was
almost 1.5 times higher than in women. This rate
was not statistically significant. The accidents in
spring, summer, and fall were more likely to cause
death than in winter. However, the observed
effects were not statistically significant.

Table 4. Adjusted p-value estimation based on all variables, gender, season, and seat belt using multiple logistic

regression for the outcome of accidents

Covariate OR P-value Adjusted OR* P-value
Male 1.52 0.58 1.59 0.54
Gender
Female - - - -
Spring 1.97 0.559 1.96 0.563
Season Summer 5.58 0.110 5.48 0.114
Fall 4.16 0.195 4.03 0.206
Winter - - - -
Seatbelt Indeterminate 0.40 0.392 0.45 0.456
Yes 1.14 0.806 1.16 0.772
use No - - - -

*The level of significance was set at P<0.05.

Discussion

Today, traffic accidents are one of the most
common problems in societies affecting many
health, social, and economic dimensions. This
study found that most of the accidents were related
to young drivers (16-30 years old) and the
frequency of traffic accidents decreases by aging.
High morbidity rates resulting from injuries in urban
traffic accidents among young people were also
observed in other studies [17, 18]. A study
conducted in Thailand showed that 70% of deaths
due to traffic accidents occurred in the young and
working-age population [19]. In other studies, it
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was concluded that the traffic accident rate in
people younger than 30 years was higher than in
other age groups [20]. Considering the frequency
of accidents in the present study, most of the
accidents resulting in injuries occurred among
young drivers, being consistent with other studies.
This may be due to the fact that youth are active,
inexperienced, and excited. The important point is
that these accidents mostly affect males and
young people who are the active group of society;
thus, deaths in this age group can have negative
socio-economic effects on society. Therefore,
controlling and minimizing these deaths will have
positive effects on society [21].
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What is important among the findings of the study
is the prevalence of injuries and deaths based on
age. Indeed, it confirms the fact that young people
aged 20-30 years (working age) are the main
injured and people aged over 60 are the main
deceased of traffic accidents. Therefore, according
to the age composition of the population, the injury
rate is high in this age group, which is consistent
with other studies [22]. The results of this study
showed that out of the total number of deaths from
traffic accidents in Yazd during 2016-2018, 75%
were males and 25% were females. Other studies
in Iran and other countries have also had similar
results and have considered gender as a risk
factor for traffic accidents [23].

Investigations have indicated that the frequency of
deaths in traffic accidents in Yazd city and also in
Iran is higher in males than women, which may be
due to their exposure to accidents, existing cultural
issues, the economic role of men in the family, and
allocating most jobs to men. Therefore, it is natural
that men are more involved in these traffic
accidents than women. However, other factors,
such as women's greater caution, can also be
addressed. In 2012, a study by CL Hanna in the
United States showed that being male, along with
factors such as young age, was associated with
traffic accidents [18]. Prato et al. reported gender
as an influential factor in high-risk driving
behaviors in youth [24], which is in line with the
present study.

In this study, the highest incidence of accidents
was observed in diploma and high school
education levels, possibly due to a large number of
drivers with these degrees. A study conducted by
Ahadi et al. in 2012 in Qazvin showed that drivers
with higher education levels had the highest
number of recorded accidents than those with a
diploma, probably due to the lower use of vehicles
by low-educated people. In total, drivers with
diplomas had a large number of recorded
accidents, regardless of their share of the total
population [25]. Moreover, in traffic accidents, the
presence of appropriate lighting to observe road
conditions can be effective in reducing accidents
[26]. The present study results showed that a
higher percentage of accidents occurred during the
day, which might be due to heavy traffic volume
during the day. Some studies have reported night
driving to be high risk due to decreased visual
acuity, more common in older drivers [27].

In this study, the majority of accidents occurred in
clear and sunny weather (93.4%). In a study, dust
and high heat were the most important factors in
the occurrence of accidents [28]. It could be due to
the roads climate in different places, which can
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play an effective role in the occurrence of traffic
accidents in a particular area. Our results showed
that about 39.3 % of people wore seat belts on
urban routes, which is consistent with the study of
Akbari et al. Wearing helmets and seat belts is one
of the most effective ways to reduce the number of
traffic accidents compared to other interventions.
According to the documentation, the chance of
being alive for a person wearing a seat belt is 5
times higher than a person who does not wear
[29].

This study showed that the highest frequency
among the complete causes was related to non-
observance of priority rights, wrong turn, and
sudden diversion, respectively. There is a
statistically significant relationship between death
and injury due to the complete cause, indicating
the high importance of the complete cause factors.
In a study, sudden diversion in urban areas of Iran
with a ratio of 9.9 had the greatest impact on the
death and injury consequences of traffic accidents
[30], which is consistent with the results of the
present study. In this study, most of the deaths
were due to the high speed of the vehicle. The
study results revealed that a 1% increase in speed
was associated with a 2% increase in injuries and
a 4% increase in deaths due to traffic accidents
[31]. Moreover, most traffic accidents occurred in
spring (32%), while the fall had the highest deaths
percentage (37.5%). The high percentage of traffic
accidents in spring is because of the high number
of passengers in the city, probably due to the
nature of city tourism.

On the other hand, in the fall, the death rate may
be higher due to the reopening of schools and
increased commuting. Interestingly, most traffic
accidents occurred in the first 3 months of 2016-
2018, probably due to the favorable weather
conditions and high traffic densities in this city. The
least percentage of accidents occurred in winter,
which may be due to unfavorable weather
conditions in this season, reducing traffic densities.
Also, by adjusting the lighting condition in the
accident occurrence, it was found that driving at
night with sufficient light was more than without
lighting. These results may be due to investigating
inner-city accidents where most streets have
sufficient light. At sunrise, deaths from traffic
accidents are higher, while during the day, the
chance of traffic accidents is higher than at other
times. Soori et al. showed that the chance of an
accident during the day is higher than at night,
being in line with the present study [32]. The
results showed that 60.6% of those who wore
helmets and seat belts were not injured; also, the
death rate among them was less than those who
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did not use safety equipment.

In this study, among vehicles, SAIPA's Pride
accounted for the highest rate of accidents, and
the most injuries and deaths occurred among
motorcyclists. Vlahogianni et al. indicated that the
most vulnerable users of the transportation system
were motorcyclists [33]. Non-observance of safe
speed and safety regulations by motorcyclists, as
well as not wearing a helmet, caused an increase
in injuries and deaths in this group. The
unavailability of further details of accidents was
one of the limitations of this study. Also, the
inconsistency of the total number of cases
recorded for each of the variables in one year due
to being undervalued by traffic police personnel
was one of the difficulties of the data collection in
the study. It is recommended to conduct research
on road accidents in the form of interviews with
people who have had the most accidents.

Conclusion

The results show that most people involved in the
accidents are young men, while more death is
among the old people; thus, this fact should be
considered a priority in road safety interventions.
Another phenomenon that aggravates traffic
accidents is motorcycles, being used more
because of easy transportation and not getting
stuck in traffic. Pedestrians are among the most
vulnerable groups. To reduce the damage and
injuries of pedestrians, comprehensive and
purposeful programs are needed. The identification
of risk factors affecting the severity of accidents is
essential for the development of safety
countermeasures, the control of unauthorized
speed, as well as the serious warning for the use
of helmets and seat belts. Given the growing trend
of transportation and the increase in traffic
accidents with their consequences and the
preventability of such accidents, it is necessary to
take measures to ensure the safety of roads and
vehicles, management procedures, training in
traffic laws. Training drivers while certifying and
informing them of the irreparable consequences of
traffic accidents, as well as protecting vulnerable
groups, help reduce casualties due to accidents.
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