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Abstract 

Every year, Road Traffic Accidents (RTAs) kill 1.2 million people worldwide. Deaths, injuries, and disabilities caused 

by RTAs are serious public health concerns that have not been adequately addressed. This study aimed to determine 

the 11-year trend of RTA deaths in northeast Iran and related factors. 

This was a descriptive-analytic study. Relevant data were obtained from the Iranian Legal Medicine Organization. All 

data were based on the classification and coding of the ICD10 causes of death. Descriptive information of variables 

was analyzed using the SPSS software package (ver. 22). Trend line charting and forecast function were also predicted 

by using Microsoft Excel 2013 software package. Research variables included contextual variables, impact location, 

accident location (urban or non-urban), accident mechanism, deceased status, place of death, accident and death times, 

type of vehicle, and final cause of death. 

A total of 17511 individuals, including 12709 (75.7%) males and 4080 (24.3%) females, died. The mean age of the 

deceased was 38.64±22.28. About half the people died at the scene. Most of the deaths were among drivers, followed 

by passengers and pedestrians. The forecast function predicts a downward trend in RTA deaths over the next five 

years (from 2006 to 2016). There was a significant relationship between the location of the injury and the cause of 

death (p <0.001). In the early years of the study, the cause of death mainly was bleeding and, in recent years, head 

injuries.  This study showed that despite the increase in population and number of vehicles, the rate of RTA deaths 

has decreased and will continue to do so. However, due to the multifactorial causes of deaths from RTAs, significant 

policies need to be revised to improve public health and safety.  
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Introduction 

Road Traffic Accidents (RTAs) kill 1.2 million 

people worldwide each year, 90% of which are in 

low- and middle-income countries (1, 2, and 3). 

RTAs are the second leading cause of death, the 

first cause of years of life lost due to premature 

death, and the most common cause of injury (4, 

5). The average death from accidents in European 

countries is 11 per 100,000, and in Iran, 33 per 

100,000 (6). One percent of the world's 

population lives in Iran, but 2.5 percent of the 

world's RTAs occur in Iran (7). In 2007 alone, 

27,567 people, primarily young and children, 

died in RTAs, and 276,762 suffered injuries (8). 

Also, Iran has been the leading country in terms 

of the number of years of life lost due to RTA 

premature deaths (9). RTAs are also estimated to 

cost US$ 518 billion annually, accounting for 

about 1–5% of countries' GDP (6). The burden of 

deaths, disabilities, and injuries due to RTAs has 

harmed many nations' health, economic and 

social development, especially in low- and 

middle-income countries (10). The UN General 

Assembly called the 2011-2020 decade as the 

decade of action for road safety and called on all 

member states to implement preventive programs 

to reduce RTAs (11). In recent years, RTAs in 

developed countries have been declining, but the 

damage has increased (12). According to the 

World Health Organization's forecast in the next 

two decades, in high-income countries, the rate of 

RTA fatalities will be reduced by up to 28%; but 

in low- and middle-income countries, the figure 

will increase by 92%–147% (6). In Iran, the 

government's Sixth Development Plan wants to 

reduce RTAs by 31 percent by reinforcing and 

completing emergency relief networks and 

medical emergencies (13). 

Injuries, deaths, and disabilities caused by 

RTAs are some of the serious health concerns of 

the community that have not been adequately 

addressed. Death from RTAs is one of the 

significant health care problems that can be 

prevented according to the experience of 

developed countries. It is also needed to 

implement appropriate prevention and control 

programs for health events, review past and 

present situations, and determine possible future 

consequences. Trend assessment and data 

forecasting can provide helpful information that 

ultimately enhances policymakers' decision-

making quality (14). The first necessary step to 

mitigate and control these events is to identify 

and carefully examine the current status (15). 

One way to reduce RTAs is to examine the 

trend of accident fatalities and the effects of 

different interventions (16). Unfortunately, due to 

the lack of comprehensive studies on RTAs in the 

country, there is no accurate assessment of traffic 

injuries (17). Despite efforts to improve the 

behavior of road users, such as more use of speed 

cameras and increased fines, the annual death toll 

is still high, and the epidemiology of RTAs needs 

further investigation (12). Despite efforts to 

reduce RTA injuries by the Ministry of Health, 

Traffic Police, and Ministry of Roads and Urban 

Development, due to a lack of relevant planning 

and health-based view, casualties and economic 

losses in this sector are still high (18). Although 

there have been numerous studies on accidents in 

Iran, the study of RTAs in Iran is limited (19). 

The purpose of this study was to determine the 

11-year trend of RTA deaths and related factors. 

Setting: The study was conducted in Khorasan 

Razavi province, the second-most populous 

province of Iran, with 6434501 (according to the 

2016 census). The center of this province is 

Mashhad (the second most populous city of Iran). 

Every year 20 million pilgrims visit the Imam 

Reza holy shrine (in Mashhad), many of them by 

road travel (21). 

Methods 

 This descriptive-analytical study was 

performed after obtaining the required 

authorization from Mashhad University of 

Medical Sciences. The data relating to those 

killed in the last 11 years of RTAs (from the 

beginning of 2006 until the end of 2016) were 

obtained from the Iranian Legal Medicine 
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Organization. The form containing the data is 

completed monthly by all Iranian Legal Medicine 

centers for each accidental death referral and sent 

to the relevant provincial center. All relevant data 

are based on the classification and coding of the 

ICD10 causes of death. According to the 

available data from different Iranian Legal 

Medicine centers, data validity was checked so 

that data were sorted by year and incomplete data 

were deleted, and the final data bank was created 

in Microsoft Excel. Research variables included 

type of accident, location of impact, underlying 

variables, location of the accident (urban or non-

urban), mode of the accident, deceased status at 

the time of accident, place of death, time of 

accident and death, type of vehicle, mode of 

transport from the scene of the accident, and the 

final cause of death. The data obtained from the 

Iranian Legal Medicine Organization were 

entered into the SPSS software package (ver. 22), 

and descriptive variables were analyzed. T-test 

and ANOVA were used to compare the 

quantitative variables between the two groups 

and more, and the chi-square test was used to 

examine the relationship between the qualitative 

variables. A multivariate logistic regression test 

was used to investigate predictors of death (at the 

scene, during transfer, in the hospital, or after 

discharge; up to 30 days after discharge). The 

significance level for all tests was p <0.05. 

Trendline charting and forecast function were 

also predicted using Microsoft Excel 2013. The 

following formula was used in the forecast 

function: Y = a + bx, where Y is the dependent 

variable (mortality rate), and X is the independent 

variable (year). 

Result 

From 2006 to the end of 2016, 17511 people 

died in RTAs in Khorasan Razavi province, of 

which 13255 (75.7%) were males, and 4255 

(24.3%) were females. The mean and standard 

deviation of the deceased's age was 38.64 ±22.28, 

maximum and minimum ages were 112 years and 

less than one month, respectively. The highest 

mortality rate was in the 18–30 year age group 

(27.7%), and the lowest was in the 0 to 7 year age 

group (7.2%). During these 11 years, the highest 

mortality rate was in 2007 with 2107 deaths 

(12.63% of total fatalities), and 2016 with 1246 

(6.84%) had the lowest deaths. The highest 

fatality rate was 2052 cases (12.2%) in September 

and the lowest in January with 925 cases (5.5%). 

The overall trend of accident deaths by year is 

shown in Figure 1. The mortality rate per 100,000 

population was also calculated and reported in 

Table 1. The highest mortality rates were reported 

in 2006 with 37.7 percent and in 2016 with 19.4 

percent.  Urban RTAs were 4407 (32.5%), non-

urban 6587 (48.5%), and 3190 (19%) elsewhere. 

Examination of the place of death showed 7817 

cases (46.6%) at the scene of the accident, 1557 

cases (9.3%) during transport, 7181 cases 

(42.8%) in the hospital, and 184 cases (1.1%) 

died at home. The causes of death were 9004 

(53.6%) head trauma, 3329 (19.8%) multiple 

trauma, 1848 (11%) bleeding, and 1480 (8.9%) 

other causes such as burns and suffocation. The 

deceased were 6757 (40.3%) drivers, 4273 

(25.5%) pedestrians, 5638 (33.6%) passengers, 

and 121 (0.7%) were unknown. The deceased 

vehicle was in 6387 cases (37.9%) light vehicles, 

5252 cases (31.3%) motorcycles, 763 cases 

(4.85%) heavy vehicles, 113 cases (0.7%) 

bicycles, and the rest were pedestrians. The site 

of injury was 8554 (51.4%) head and face, 6326 

(38%) multi-trauma, 1078 (6.5%) chest and 

abdomen, and 831 (4.1%) other organs.   
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Figure 1: Overall trend of accident deaths by year 

Table 1: Distribution of deaths per 100,000 population by year in Khorasan Razavi province 

Year 
population of the province 

 

Number of deaths 

 

Mortality rate per 100,000 

 
2006 5593000 2107 37.7 

2007 5668000 1834 32.3 

2008 5746000 1802 31.4 

2009 5826000 1782 30.6 

2010 5909000 1838 31.1 

2011 5994000 1585 26.4 

2012 6082000 1329 21.8 

2013 6171000 1362 22 

2014 6262000 1327 21.2 

2015 6453000 1299 20.4 

2016 6434501 1246 19.4 

 

Nearly 60 percent of deaths were in Mashhad, 

Neyshabur, Sabzevar, and Mashhad to Tehran 

road. A declining mortality rate over the next five 

years from 2016 to 2021 is predicted using the 

forecast function. Y= -0.0056x + 7.8163  

Analysis showed a statistically significant 

relationship between the location of the injury 

and the cause of death (p <0.001). In head and 

face, and chest and abdominal cases, the leading 

cause of death was head trauma and bleeding, and 

in the case of neck injury, the primary cause of 

death was bleeding. There was a statistically 

significant relationship between the year of death 

and the cause of death (p: 0.02). In the early years, 

most of the deaths were due to bleeding, and in 

recent years most deaths were due to head injury. 

There was no correlation between year of death 

and place of death (p=0.41), but there was a 

statistically significant relationship between year 

of death and impact (p=0.02). In the early years, 

the site of trauma was mainly the abdomen and 

neck, and in the last years it was mainly head and 

face trauma. There was no significant 

relationship between the cause of death and other 
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variables such as age, gender, education, city of 

accident, place of death, deceased status, type of 

accident, type of vehicle involved, and type of 

accident (p>0.05). Statistical analysis of the 

above variables and cause of death was also 

performed separately for different years. In 

almost all years (except 2011 and 2012), 

pelvic involvement may have occurred when 

the cause of death was multiple trauma. In 

death cases due to bleeding, both the chest 

and abdomen mainly were traumatic or had 

multiple traumas.

Table 2: Relationship between cause of death and location of injury by year 

2016 2015 2014 2013 2012 2011 2010 2009 2008 2007 2006 
Variables/year of 

death 

0.06 <0/001  <0/001  0.04 0.35 0.24 0.001 0.02 0.08 <0.001 <0.001 
Cause of death and 

location of impact 

 
Multivariate logistic regression was 

performed to investigate the predictors of death. 

The variables of age, sex, vehicle involved, 

involved car, deceased condition, cause of death, 

location of trauma, and mode of occurrence were 

entered into the model. Among the variables, 

only the involved car variable was considered a 

predictor variable. 

Discussion 

The present study results showed that the 

trend of deaths from RTAs is downward, which 

could be due to strict law enforcement by the 

police, such as by enforcement of speed limits 

and seat belt use and increased relative safety of 

cars. The results of the forecast function over the 

next five years (from 2016 to 2021) also show a 

continuation of this declining trend, which is in 

line with the increasing trend in India and Kuwait 

and line with the trend of Nigeria (22, 23, 24). 

The mean age of the deceased in Khorasan 

Razavi province (38.64/22.2) was younger than 

the mean age of Peyman and colleagues' study in 

Fars province of Iran (26.2/47.2) (25) but was in 

agreement with the results of Yousefzadeh et al. 

in Zanjan province, Iran (14). The 18–30 year age 

group had the highest risk of death, unlike the 

Kashan study, where those 60 years and older had 

the highest risk of death (26), but it was consistent 

with the results of the Wong study in Singapore 

(27). The high percentage of RTA deaths of 

young people increases the burden of illnesses 

and years of life lost and inflicting significant 

social, cultural, and economic damages. The 

likely reasons for the high rate of young fatalities 

in accidents include higher employment in this 

age group, more mobility than other age groups, 

inexperience, and lack of knowledge of laws. The 

frequency of accidents in this age group reflects 

the need for the community to plan appropriately 

for community education, especially for the 

younger age groups. 

The results of this study showed that the ratio 

of men to women was three to one. In the study 

of Sanaizadeh et al., this ratio was 4: 1 (28). Most 

traffic fatalities occurred in September. The main 

reason for the increase in traffic fatalities in 

September is the late summer trips and more 

traffic on the roads; thus, corrective action plans 

should be implemented to prevent traffic 

accidents at this time of year. From 2006 to 2016 

the number of traffic road death decreased from 

37.37 to 19.4 per 100,000 people, which is 

consistent with other studies (8). This study 

showed that most people died at the scene of the 

accident, followed by hospital deaths. In some 

studies, deaths at the scene were higher (59% vs. 

48.5%), probably due to the slower transfer of 

casualties to the hospitals and subsequently death 

at the accident scene (6). Head injury was the 

most common cause of death in 8554 cases 

(51.4%), which is consistent with Sanaei Zadeh 

et al. (28). However, in the Izadi et al. study, the 

head injury rate was 71.6%, which is higher than 
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in our study (30). The study results showed that 

after a head injury, another major cause of death 

was multi-trauma. Another important finding is 

that in the early years of the study, the primary 

cause of death was bleeding, but the leading cause 

of death was a head injury in the later years. 

Drivers were also more at risk of death than 

passengers and pedestrians. Most involved 

vehicles were light cars, motorcycles, heavy cars, 

and bicycles, which agrees with Valent et al.'s 

study (31). RTAs outside of urban areas were 

more remarkable than urban RTAs, but due to 

urban speed limit, the cause of high urban RTAs 

(32.5%) requires further investigation, 

identification of hazardous areas, and more 

stringent enforcement of laws. 

 According to the study results, Mashhad had 

the highest number of RTAs; this statistic seems 

reasonable, and could be attributed to urban size, 

population growth, presence of Imam Reza 

shrine, and tens of millions of pilgrims and 

tourists visiting this city annually, many of whom 

travel by car;. Also, about 58 percent of the deaths 

occurred in the three cities of Mashhad, Sabzevar, 

and Neyshabur, which require more attention and 

management of the Mashhad-Tehran highway. 

Due to the multidimensional nature of traffic 

accidents, to reduce further fatalities, it is 

essential to improve car safety, use helmets and 

seat belts, observe speed limits (16), and prevent 

unauthorized overtaking and other high-risk 

behaviors, which essentially prevent traffic 

accidents resulting in deaths. 
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