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Executive Summary 
The 2004 World Report on Road Traffic Injury Prevention, jointly issued by the World 
Health Organization and the World Bank, highlighted the concern that unsafe roads pose 
a serious threat to global public health. The report emphasized the need for injury 
surveillance systems capable of generating reliable data for describing the public health 
burden of road traffic injuries, evaluating the impact of safety policies, and benchmarking 
achievements. While such monitoring systems are common in high income countries, 
most low and middle countries are unlikely to have such capacity for several decades. In 
the interim, the Harvard University Initiative for Global Health has partnered with the 
World Bank Global Road Safety Facility to build a knowledge management system that 
uses all existing information sources to triangulate to a national snapshot of road traffic 
injury metrics.  
 
This report on road traffic injuries in Iran is the first of 18 country assessments that we 
will produce over the next two years. The report summarizes our broad methodology for 
harmonizing information to produce a national level estimate. For instance, in Iran we 
extrapolated to national estimates from three data systems: (1) deaths were estimated 
from vital registration records; (2) hospital admissions and outpatient visits were 
estimated from a data set that recorded all hospital visits in 12 provinces during a limited 
period; and (3) injuries that did not receive care were estimated from the 2000 
Demographic and Health Survey. 
 
The key findings in Iran and the implication of lessons learned for future country 
assessments are as follows: 
 
Road traffic deaths in Iran 

• 30,721 people died in Iran in road traffic crashes in the year 2005. The death rate 
(44 per 100,000) is the highest of any country in the world for which reliable 
estimates are available.  

• Road traffic injuries are the third leading cause of death in Iran. 
• While young adults are at high risk in non-fatal crashes, the elderly have the 

highest total road traffic death rates, largely due to pedestrian crashes. 
• Motorcycle riders have the highest public health burden measured in disability 

adjusted life years lost. This is a pressing concern because the motorcycle fleet in 
Iran is growing rapidly.  

• Cars pose a large threat to other road users. Cars were the impacting vehicle in 
almost half of all fatal collisions.  

The government of Iran should act immediately to reduce the preventable loss of life on 
Iranian roads by implementing the recommendations of the 2004 World Report on Road 
Traffic Injury Prevention. 
 
Implications for other countries 

• Country assessments will likely need to rely on health sector sources for 
estimating road traffic injuries. Police statistics significantly underestimate (one-
third of true value in Iran) road traffic deaths.  
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• The extrapolation and estimation process in Iran revealed a wide range of 
analytical issues that need to be urgently addressed. These include improving 
methods of coverage and completeness of death registration and hospital records, 
validation of extrapolation methods, redistribution of cases classified to ill-
defined causes, and the need to build an empirical basis for estimating the burden 
associated with non-fatal injuries. 

 
 
This report demonstrates the process of harmonizing disparate sources of information to 
build best estimates of road traffic injuries at the national level. By replicating this 
analysis in other developing countries, we seek to develop comparable estimates that can 
allow a cross-country comparison. Ultimately, the success of this project should be 
judged by the extent to which it helps shape national road safety policies in the years to 
come and the degree to which the comparable statistics produced in this project enable 
countries to learn from the experience of each other.  
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Chapter 1 

Background and Methodology 

About this project 
Reliable statistics on road traffic injuries (RTI) are an essential input for describing the 
public health burden of injuries, evaluating the impact of safety policies, and 
benchmarking achievements.  While injury surveillance systems are common in high 
income countries, most low and middle income countries are unlikely to have such 
capacity for several decades. In the interim, the Harvard Initiative for Global Health has 
partnered with The World Bank Global Road Safety Facility to develop a publicly 
available cross-national RTI database by harmonizing injury statistics from a wide array 
of data sources. This will involve: (1) developing analytical tools to derive population 
level estimates of RTI from existing data sources (hospital records, police reports, vital 
registers, health surveys, coroner records, etc.), (2) extrapolating algorithms in regions of 
limited information, and (3) estimating the long term health consequences of non-fatal 
injuries. The estimated RTI deaths and injuries will inform the next revision of the Global 
Burden of Disease study.  
 
This report summarizes our findings for road traffic injury metrics in Iran. It is the first in 
a series of country assessments that we will produce during the course of this project. The 
intended audience of these reports includes the global donor community, the international 
research community, and national health and transport policy makers. The authors are 
committed to keeping this project open-source and collaborative in nature. All readers are 
encouraged to provide feedback to help improve methods, incorporate other sources of 
information, and suggest more effective methods of communication of these results.∗ 

Layout of report 
The remainder of this chapter introduces the country of Iran and the context in which 
road traffic injuries occur. This is followed by a description of the methods used (and 
analytic tools currently being developed) to estimate road traffic injuries and deaths. 
Chapter 2 compares the magnitude of the problem of road traffic injuries in Iran with 
other countries and with other health problems in Iran. Chapter 3 describes the 
epidemiology of fatal road traffic injuries, focusing in particular on the age and sex 
profile, victim types (pedestrian, car occupants, etc), impacting vehicle, place of 
residence (urban or rural), and the timing of crashes. Chapter 4 focuses on non-fatal road 
traffic crashes, the nature of injuries sustained, the type of care received (inpatient, 
outpatient, care at home, or none), and the public health burden of road traffic injuries 
measured in disability adjusted life years lost. Finally, Chapter 6 summarizes our key 
conclusions and recommendations.  

                                                 
∗ Feedback may be sent to kavi_bhalla@harvard.edu , Phone:1.617.496.6903 
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Country background∗ 
GEOGRAPHY: The Islamic Republic of Iran (henceforth, Iran) is located in the Middle 
East and North Africa region of the World Bank. It is the 18th largest country in the 
world, with a land mass slightly larger than that of the UK, France, Spain and Germany 
combined. The terrain is characterized by rugged mountains that surround basins and 
plateaus.  There is major climactic and seasonal variation among regions.  Winters in the 
northwest regions are typified by sub-zero temperatures and heavy snowfall, whereas 
southern regions have mild winters.  
  
DEMOGRAPHICS AND HEALTH: Iran is currently undergoing an epidemiologic and 
demographic transition.1 This is a stage characterized by increasing population, due to 
rapidly decreasing death rates, and generates a young population age structure, as the gap 
between number of births and deaths widens.  In 2005, the population of Iran was over 69 
million people (slightly greater than the population of France), of which approximately 
two-thirds lived in urban areas, and over two-thirds were younger than 30 years old.  
More specifically, in contemporary Iran, the 15-25 year old age group dominates the age 
structure.2  This demographic bulge can be attributed to a rapid increase in fertility during 
the 1980s, followed by a rapid decrease in fertility during the 1990s.  Overall population 
growth has also been stimulated by reduction of overall mortality, specifically infant and 
child mortality, due to success in combating infectious and nutritional diseases.  As a 
result, the leading causes of death in Iran among adults are transitioning to chronic 
diseases, such as ischaemic heart disease.3 This demographic and epidemiologic 
transition contributes to an Iranian human development index scoring of 0.72, which 
indicates that the average quality of life for Iranian citizens is near the top of mid-level 
development countries.2  
 
ECONOMY:  Iran is currently transitioning out of a centrally-planned economy and into 
a free-market economy. At this time, approximately 45% of government spending is 
funded by revenues from state-owned and natural gas industries.  Iran is classified as a 
lower-middle-income economy by the World Bank.  In 2005, the Iranian per capita gross 
domestic product at purchasing power parity was $7,968 (see Appendix 1.1), which is 
slightly lower than that of Mexico ($10,751) and higher than that of China ($6,757).   
 
TRANSPORT SECTOR: Geographically, Iran is located at the crossroads of two major 
international trade routes: the “Silk Road” (from Europe to Central Asia); and the “Spice 
Road” (from Russia/Northern Europe to India).  As such, the Iranian economy is 
dominated by trade and goods transportation. Thus, the transport sector is of strategic 
importance for the country. The transport sector comprises 10% of GDP, which is 
unusually high, and freight volume per US$ of GDP is double the amount in comparable 
countries.4,5,6 The importance of the transport sector is also underscored by the following 
facts: 

• Automobile manufacturing is one of the largest economic sectors in Iran, along 
with oil and natural gas production, and is the largest automobile industry in the 
Middle East and Central Asia.7 

                                                 
∗ Appendix 1.1 summarizes key indicators 
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• Iran controls the fourth largest proven oil reserve in the world (8.5% of the world 
total), is the fourth largest oil producer, and is a founding member of OPEC.  30% 
of oil production is consumed domestically. 2 

• Fuel prices in Iran are dramatically lower than world prices (US$ 0.08/l for gas 
and US$ 0.02/l for diesel).1 In addition, the cost of public transport is also 
significantly lower than most countries and varies considerably across provinces. 
Bus fares in cities are approximately US $0.05/trip, less than one-tenth of most 
lower-middle income countries. 

• Vehicle ownership levels in Iran are significantly higher than other countries at 
similar income levels5. In 2006, based on estimates from the 2006 Census, Iran 
had almost 6 million cars and over 5 million motorized two-wheelers.8 

 
Despite the critical role played by the transport sector in the Iranian economy, there are a 
range of associated problems that are well documented, including severe urban traffic 
congestion, air pollution, and poor road safety.4 Congestion is a severe problem in many 
major cities of Iran, and transport is a key cause of poor urban air quality.  It is estimated 
that as much as 80% of particulates are produced by road traffic, particularly private cars.  
In many cities, rapid road infrastructure development is currently underway to counter 
congestion.4  
 
In this report, we focus our attention on quantifying the magnitude of the road safety 
problem in Iran. It should be emphasized, however, that the need to focus on reducing 
road traffic injuries has been stated in the past by Ministry of Health publications and 
other sources.9,10 This report reemphasizes the magnitude of the health burden and 
provides a systematic analysis of epidemiology of road traffic injuries.  

Documentation of methods 

Overview  
This comprehensive country assessment of road traffic injury metrics contains best 
estimates of national level road traffic deaths, injuries and public health burden 
differentiated by age, gender, location (urban and rural), victim type (e.g. pedestrian, car 
occupant, etc), and vehicle type (e.g. car, motorcycle, etc). This report relies primarily on 
health sector data because road traffic death police statistics are widely recognized to be 
incomplete. The general strategy for developing a national estimate from sub-national 
data sources is illustrated in Figure 1.1.  Data is sourced from vital registration, hospital 
surveys, and the Demographic and Health Survey. This data is processed to account for 
variables containing ill-defined causes and unknowns, and is extrapolated to the national 
level.  

Data Sources 
A detailed description of the data sources is provided in Appendix II. The key 
characteristics of the vital registration, hospital, and DHS 2000 data are summarized 
below. 
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Figure 1.1: Developing a national snapshot of road traffic injuries from all available 
data sources in a country. 

Vital Registration (VR) System 
In this report, vital registration (VR) refers to the Death Registration System (DRS) 
operated by the Ministry of Health and Medical Education (MOHME). MOHME collects 
mortality data from district health centers. In rural areas, deaths are registered in 17,000 
Health Houses and reported to the district health centers.  At the district level, VR data 
are obtained from five sources: (1) all public and private hospitals, (2) district cemeteries, 
(3) the district office of the Forensic Medicine Organization, (4) household visits by 
community health workers in rural areas, and (5) information from community health 
volunteers, clergymen and printed obituaries. Duplicate records are eliminated by 
matching based on demographic and cause of death variables. In most cases, a physician 
provides death certification in ICD-10 format. Deaths are coded to ICD-10 using a 
computerized system that follows a structured algorithm to classify deaths to a selected 
list of underlying causes of death.  

Hospital Statistics 
For several years, the MOHME has conducted household follow-up studies of injured 
victims that had received care and treatment at medical facilities. The purpose of these 
studies is to measure the incidence of injuries, the demographic characteristics of victims, 
and the epidemiological characteristics of injury-related events. The MOHME collected 
injury case information from all hospitals in 12 provinces (Figure 1.2) in a specified time 
period.  This data included all inpatient cases during the first week of the last month of 
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each season (4 weeks in total), and all outpatient cases during one day of each of these 
four weeks (4 days in total). Data was collated from the medical records of the victim, the 
DRS record for fatal cases, and an interview with household members of the victims. Our 
analysis uses data collected in 2005 and extrapolates this data to the provincial level in 
order to estimate the annual population incidence of injuries.  We analyzed a total of 
2,572 records outpatient records, 9,123 inpatient records, and 517 death cases. 

Demographic and Health Survey (DHS) 
A DHS covering 56,674 urban households and 54,952 rural households was performed in 
Iran in the year 2000 by MOHME. The survey is nationally representative (for the 
quantities of interest to our study). We analyzed responses to three consecutive questions: 
1. “Has any member of your household suffered an accident during the past month?” 

The response categories were: yes, no, and don’t know.  
2. "What type of accident did s/he suffer from?” This included a response category for 

“traffic accident.” 
3. “What treatment did s/he receive?” The response categories were:  “inpatient,” 

“outpatient,” “at home,” and “no treatment.” 
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We calculated age- and sex- specific and age- and urban/rural- specific incidence rates 
for road traffic injuries by type of care received (inpatient, outpatient, home care and no-
care) for the surveyed population and applied it to the national population for the year 
2000. These monthly incidence estimates were converted to annual estimates by 
multiplying by 12.  Appendix II-C summarizes some key results from our analysis of the 
DHS and compares incidence rates for hospitalization with those predicted using the 
hospital registry. It should be noted that the DHS estimates of inpatient and outpatient 
cases are consistently higher than those based on the hospital dataset.  
 
In this report, we use the DHS estimates for incidence of injuries that received home care 
or no care. The survey was conducted in the year 2000 and crash rates have likely 
increased since then.  

Definitions 
Common definitions (for external causes, nature of injury categories, injury severity, and 
transport covariates such as roads, vehicle types, etc) for the HIGH-RTI metrics project 
are described in an internal report.12 Key considerations for the Iran analysis are 
summarized below. 

External Cause Categories 
DEATHS: The external cause categories in the VR datasets were mapped to the HIGH-
RTI definition as shown in Table 1.1. Note that the cause of death coding used in the VR 
dataset lumps together motorized two-wheelers and bicycles, and cars and vans.  
Similarly motorized three wheelers are included with others. VR data from Iran 
aggregates bicycle rider deaths with motorcycle rider deaths. Based on a review of 
multiple sources, we concluded that 7.5% of the combined category of bicycle and 
motorcycle cases be allocated to bicycle deaths.13 
HOSPITAL INPATIENT, OUTPATIENT: The external cause categories in the hospital 
database allowed direct classification to the 10 HIGH-RTI external cause categories. In 
addition, it contained information to allow analysis of additional variables such as 
impacting vehicles. 

Nature of Injury Categories 
Information about the nature of injuries sustained is only available from the hospital 
database. Table 1.2 shows the mapping of nature of injury codes to the HIGH-RTI 
definition. 
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Table 1.1: Relationship between VR external cause of death codes and the 
standardized HIGH-RTI external cause classification 

HIGH 
definition 

Iran VR 
code ICD Description 

Pedestrian 2501 V01-V02 Pedestrian injured in collision with pedal cycle  

Pedestrian 2502 V03  
Pedestrian injured in collision with car, pick-up 
truck or van  

Pedestrian 2503 V04  
Pedestrian injured in collision with heavy 
transport vehicle or bus  

exclude 2504 V05 
pedestrian injured in collision with railway train 
or railway vehicle  

MTW+Bike 2505 V10-V29 Motorcycle rider or pedal cyclist  
Car+Van 2506 V40-V59 Occupant of car, pickup or van  

Truck 2507 V60-V69 Occupant of heavy transport vehicle, van  
Bus 2508 V70-V79 Bus occupant or rider  

exclude 2509 V81  
Occupant of railway train or railway vehicle 
injured in transport accident  

Others 2510 V84  
Occupant of special vehicle mainly used in 
agriculture injured in transport accident  

exclude 2511 V90-V94 Water craft occupant or rider  

exclude 2512 V95-V97 
Accident to powered aircraft causing injury to 
occupant  

Others 2513 

V30-V39, V80, 
V82-V83, 
V85-V89, 
V98-V99 Other transport accidents  

  
Table 1.2: Relationship between HIGH-RTI nature of injury classification and 
injury codes used in the hospital database 

HIGH definition  Iran 
code

Description 

Head (fx and intracranial)  t30  fractured skull short term 
Head (fx and intracranial)  t31  fractured skull long term 
Head (fx and intracranial)  t32  fractured face bones 
Vertebral Column (fx)  t33  fractured vertebral column 
Spine  t34  injured spinal cord 
Ribs (fx)  t35  fractured rib or sternum 
Pelvis  t36  fractured pelvis 
Upper_Extremity (fx)  t37  fractured clavicle scapula or humerus 
Upper_Extremity (fx)  t38  fractured radius or ulna 
Upper_Extremity (fx)  t39  fractured hand bones 
Lower_Extremity (fx)  t40  fractured femur short term 
Lower_Extremity (fx)  t41  fractured femur long term 
Lower_Extremity (fx)  t42  fractured tibia or fibula 
Lower_Extremity (fx)  t43  fractured ankle 
Lower_Extremity (fx)  t44  fractured foot bones 
Dislocations  t45  dislocated shoulder elbow or hip 
Dislocations  t46  other dislocations 
Sprains  t47  Sprains 
Head  t48  intracranial injury short term 
Head  t49  intracranial injury long term 
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InternalInjury  t50  internal injury 
OpenWound  t51  open wound 
Eye_inj  t52  injury to eyes 
Amputation  t53  amputated thumb 
Amputation  t54  amputated finger 
Amputation  t55  amputated arm 
Amputation  t56  amputated toe 
Amputation  t57  amputated foot 
Amputation  t58  amputated leg 
OpenWound  t59  Crushing 
Burns  t60  burns<20%-short term 
Burns  t61  burns<20%-long term 
Burns  t62  burns>20%and<60%-shortterm 
Burns  t63  burns>20%and<60%-longterm 
Burns  t64  burns>60%-shortterm 
Burns  t65  burns>60%-longterm 
NerveInjury  t66  injured nerves 
Poisoning  t67  Poisoning 
Residual  t68  Residual 

Redistribution of Unknowns and Ill-defined Variables 
National level RTI incidence estimates presented in this report are broken down by age, 
sex, residence (urban/rural) and victim type (pedestrian, car occupant, etc). Thus, any 
unknowns in these categories were proportionately redistributed over the known 
categories. Table 1.3 provides a summary of the number of deaths that were redistributed.  

Redistribution of Unknowns in VR 
The following steps are performed at the province level separately for urban and rural 
deaths. 
1. Produce age-sex tabulations of all causes of death categories. This includes categories 

for unspecified variables. 
2. Within each cause of death category, proportionately redistribute unknown age and 

sex cases over the known age and sex cases. This redistribution is done separately for 
each age-sex category in which either age or sex is unknown. Thus, for instance, 
males of unknown age are redistributed over the categories of males of known ages. 
Although this requires several repeated redistribution updates of the known 
categories, the process is not sequence dependent because each update refers to the 
starting known age-sex distribution rather than an updated distribution. 

3. Redistribute unknown and ill-defined causes of death over known causes: 
a. Redistribution is done proportionately within age-sex categories. 
b. Partly specified causes are redistributed over their respective cause groups. 

Thus, for example unspecified transport accidents are redistributed over 
specified transport accidents and unspecified neoplasm cases are redistributed 
over specified neoplasm cases. 

c. If known cases sum to zero within an age-sex category, proportional 
redistribution uses the sum of distribution for all sex and age groups. 
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4. Results are summed for all provinces (urban and rural) to yield get national level 
estimates.  

Redistribution of Unknowns in Hospital database 
There were no unknowns for age, sex, residence and external cause. Thus, no 
redistribution is necessary. 
 
Table 1.3: Unknowns and Ill-defined Cases in VR dataset 

 Death records Redistributed Over 
Total VR records 244,341 (100%) - 
Unknown province 2,962 (1.2%) Specified provinces 

Unknown sex 373 (0.2%) Specified sex 
Unknown age 1,845 (0.8%) Specified age 

Unknown residence (urb/rur) 0 (0.0%) - 
Total Transport Accidents 25,531 (10.4)% - 

Unspecified transport 15,122 (6.2%) Specified transport mode 
Injury of undetermined 

intent 126 (0.1%) All specified injuries 
(including transport) 

Unspecified cause of death; 
Unregistered cause of death; 

Under investigation cause 
9,156 (3.7%) 

Septicemia 1009 (0.4%) 
Mental Retardation 405 (0.2%) 

Convulsion newborn 0 (0.0%) 
Senility 13505 (5.5%) 
SIDS 122 (0.0%) 

Convulsions NEC 19 (0.0%) 
Other ill-defined 1559 (0.6%) 

All causes 

Note: After redistribution, transport accidents total 28,221 (i.e. increase of 10.5%). This value does not 
include Tehran. 

Scaling for Incomplete Data 

Vital Registration 
In 2005, the DRS (the source of our vital registration data) covered all provinces in Iran 
except Tehran Province. Because Iran has an unstable population, due to high rates of 
immigration and emigration, standard demographic methods of estimating coverage of 
death registration cannot be applied in the remaining 29 provinces.  We expect that DRS 
coverage is 80-90% complete in all provinces, excluding Tehran. However, it should be 
noted that our analysis might underestimate road traffic injuries because of potentially 
incomplete coverage.  
 
As the DRS did not include the province of Tehran, another data source was needed to 
fill the gap so that national estimates could be derived.  In this report, we have used the 
total number of road traffic deaths in Tehran Province (2,645 deaths) reported by forensic 



 15

medicine sources.10 This estimate is much lower than the estimate (6,449 deaths) 
obtained by extrapolating the death rates from the remaining 29 provinces to the 
population of Iran. Because further sub-division of the forensic medicine estimate for 
Tehran was not available, the age-, sex-, and victim-type breakdown proportions from the 
remaining 29 provinces were assumed. A detailed discussion of the analysis of Tehran is 
available in an internal report.11 

Hospital database 
The hospital data covered all health facilities in 12 provinces.  Results were extrapolated 
to the national level by applying the age- sex- specific death rates for the various victim 
categories (pedestrian, motorized two wheeler rider, etc) to the national population. Since 
inpatient visits were only registered for 4 weeks (28 days) and outpatient visits for 4 days, 
results were further extrapolated to 365 days. 

DHS 
Since the DHS only collected information about involvement in road traffic crashes 
during the previous month, results were extrapolated to annual rates. 

Burden Calculations 
In this report, we have used the method for measuring disease burden used by the Global 
Burden of Disease (GBD) study1,2.  The measure, Disability Adjusted Life Year (DALY), 
expresses years of life lost to premature death and years lived with a disability of 
specified severity and duration. One DALY is one lost year of healthy life.  DALYs can 
be calculated for road traffic injuries in a population, by adding the numbers of life years 
lost (YLLs) in fatal crashes and the total years of life lost due to disabilities (YLDs) by 
survivors in non-fatal crashes. Years of life lost (YLL) correspond to the number of 
deaths multiplied by the standard life expectancy at the age at which the death occurs 
after time discounting and age-weighting which gives less weight to years lived at 
younger and older ages. Similarly years lost to disability (YLD) are estimated by 
multiplying the number of incident non-fatal injuries with a disability weight for the 
injury and the average duration (in years) of the disability resulting from the event. The 
YLD calculations shown here account for multiple trauma and the details of the method 
are described in a MOHME report.15 
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Chapter 2 

How big is the problem? 
In 2005, road traffic crashes resulted in 30721 deaths in Iran. This represents an annual 
death rate of 44 people killed per 100,000 Iranian residents. This road traffic injury death 
rate substantially exceeds the average death rate in any region of the world for which 
reliable estimates of road traffic crashes are available.   

Comparison with other countries 
Reliable estimates of the incidence of road traffic deaths are only available for high 
income countries and a limited number of low and middle income countries. For 
countries belonging to the Organization for Economic Co-operation and Development 
(OECD), results are collected and reported by the International Road Traffic and 
Accident Database (IRTAD).1 For the remaining countries of the world, estimates of road 
traffic crashes are available from the International Road Federation (IRF)2 (based on 
individual government reporting) and the Global Burden of Disease (GBD)3 project, 
which is a comprehensive assessment of mortality and disability from 107 diseases and 
injuries, including road traffic injuries. GBD estimates for road traffic mortality in 
developing countries typically exceed IRF reports partly because of underreporting of 
road traffic deaths in official government statistics. Here, and elsewhere in this report, we 
rely on our analysis for estimates of road traffic deaths in Iran, on GBD estimates for low 
and middle income countries other than Iran, and on the IRTAD database for estimates of 
high income countries. 
 
Figure 2.1 illustrates the death rate in Iran relative to other countries of the world. Road 
traffic death rates in Iran far exceed those in any other country or region of the world for 
which reliable estimates are available. In general, developing regions of the world have 
higher death rates than developed regions. In addition, this gap is expected to grow 
further over the next few decades as death rates in low income countries rise while those 
in high income countries continue to fall, as they have been doing for several decades.4 
However, not only are death rates in Iran more than those in high income countries, they 
exceed regional death rates in all regions of the developing world, including the Middle 
East and North Africa region. In fact, road traffic death rates for Iran exceed the national 
estimates of GBD 2002 for all other countries, except Sierra Leone and Iraq, both of 
which have extremely unreliable estimates.  

Comparison with other health problems in Iran 
The health of Iranian citizens has substantially improved over the last two decades partly 
because of the public health prevention services of an extensive primary health care 
network. This has lead to rapid declines in child and maternal mortality rates, and rise in 
life expectancy at birth.5,6 Communicable and parasitic diseases account for a very small 
fraction of deaths. However, morbidity and mortality due to non-communicable diseases 
and accidents have been rising.6  
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Sources: RTI death rates in Iran based on our analysis of vital registration data; in high income 
countries based on IRTAD2; and, in World Regions based on GBD 2002.3 

Figure 2.1: RTI death rate in Iran compared with other countries and world regions  
 
Table 2.1 lists the leading causes of death in Iran in the year 2002. Road traffic crashes 
were the third leading cause of death in Iran after myocardial infarction and cerebral 
vascular diseases. Road traffic crashes resulted in 10.3% of all deaths in Iran, an 
unusually high proportion compared to the world average of 2.1%. Since road traffic 
crashes occur disproportionately among young males, this fraction is higher in this 
demographic. Among males between the ages of 15 and 24 years, 52% of all deaths are 
due to road traffic crashes. Similarly, in the broader male age group of 15 to 44 years, 
44% of all deaths are due to road traffic crashes. While these high proportions partly 
reflect successes in controlling some of the other causes of mortality and ill-health, they 
nevertheless highlight Iran's failure to provide safe mobility for its citizens. 
 
To place this road traffic casualty rate into perspective, the 2003 Bam earthquake, which 
killed 28,745 people7, was extensively covered in the international media, and attracted a 
massive international relief effort. In comparison, the 30,721 victims of road traffic 
crashes that died in 2005 received little attention.  
 
Figure 2.2 illustrates the profile of injury deaths in the country in a year when relatively 
fewer deaths were lost to natural disasters. Road traffic crashes were the leading cause of 
death due to injuries in Iran. Over 60% of all injury deaths are due to road traffic crashes. 
This proportion far exceeds the fraction in other countries. In comparison, 23% of injury 
deaths are due to road traffic crashes in the world3.  
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Table 2.1: Leading causes of death in Iran 
Rank  Cause of Death # of deaths % total deaths 
 All causes 299338 100% 

1 Myocardial infarction  68892 23% 
2 Cerebral vascular diseases 33922 11.3% 
3 Road traffic injuries 30721 10.3% 
4 Other  cardiac diseases    11459 3.8% 
5 Stomach cancer 7799 2.6% 
6 Chronic lung and bronchus disease   5297 1.8% 
7 Cancer of trachea, bronchus and lung 4596 1.5% 

8 
Disorders related to short gestation and 
low birth weight  4443 1.5% 

9 Pneumonia  4413 1.5% 
10 Intentional self- harm   4344 1.5% 

Source: Based on our analysis of the 2005 vital registration records as described in Chapter 1 
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Source: Based on our analysis of the 2005 vital registration records as described in Chapter 1 

Figure 2.2: Leading causes of injuries in Iran 

Time Trend 
The 2004 World Report on Road Traffic Injury Prevention4 highlighted the growing gap 
in road safety between rich and poor countries. Most OECD countries, including most of 
Western Europe, the US, Canada, Japan and Australia, have witnessed a remarkably 
similar history of road traffic injury death rates. Prior to 1970, death rates in most OECD 
countries were steadily rising. However, for the last three decades, these nations have 
seen declining death rates. On the other hand, road traffic injury death rates in the 
remainder of the world are rising partly due to the rapid growth in motor vehicle fleet 
resulting from economic development.4  
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Our estimates of RTI death rates are based on a detailed analysis of vital registration 
records in Iran for a single year (2005). Data from previous years (2001-2004) lists road 
traffic crashes within transport deaths, which is not further disaggregated. However, in 
the year 2005, road traffic crashes comprised 99.5% of all transport deaths, suggesting 
that the time trend of transport deaths illustrated in Figure 2.3 reflects the time trend of 
road traffic crashes. 
 
The death rate due to transport crashes in Iran rose by 42% in the four year period from 
2001 to 2005. The increase in the male death rate (46%) was much more than the 
increase in female death rate (26.8%).  Although investigating this increase in death rates 
is beyond the scope of this report, understanding the causes are critical for suggesting 
road safety countermeasures. Figure 2.5 describes the growth in the vehicle fleet in Iran 
over the last few decades. Starting in the year 2000, there has been a sharp increase in the 
rate of new vehicles registrations, particularly in motorcycles. We suspect that this rapid 
increase in motorcycle partly explains the high RTI death rates in Iran and their 
increasing time trend.  
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Sources: 2001-2005 based on analysis of vital registration data as described in Chapter 1.  For the 
years 2001-2004 further breakdown of transport deaths was not available. However, road traffic 
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different from transport deaths rates reported elsewhere in this report because a different algorithm 
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Figure 2.4: Growth of road traffic deaths in Iran 
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Source: Vehicle registration statistics9. Note these are cumulative records because vehicles are not 
removed from the registration at the end of their life.  

Figure 2.5: Growth of vehicle fleet in Iran 

Other estimates of road traffic deaths in Iran 
Our estimate of 30,721 RTI deaths is much higher than the numbers reported as official 
statistics in international databases, such as those operated by the International Road 
Federation (IRF).8 It is quite likely that the IRF numbers (1997: 2609 deaths, 1998: 2534 
deaths; and 1999:2319 deaths) are based on police reports (Figure 2.6).9 
 
In most low and middle income countries, crime reports are the only source of national 
road traffic injury counts. While it is widely acknowledged, that police based estimates of 
non-fatal events are unrealistically low (this is the case even in high income countries), it 
is often assumed that deaths will be accurately recorded. This has not been verified in 
most regions. But beyond underreporting, in international comparisons it is important to 
know the exact definition of the events that are recorded. National police statistics 
(Figure 2.6) from Iran only report on-scene deaths. As discussed in later chapters, we 
found that 45% (13,824 deaths in year 2005) of all RTI deaths take place on the crash 
scene. While this makes the difference smaller, our estimate is nevertheless over three 
times the police statistics.  
 
Under reporting of police estimates is well known in Iran and it is increasingly common 
to rely on death registration data10,11,12,13 as we have done in this report. Because our 
death registration dataset is more complete and our redistribution of deaths classified to 
unspecified causes (including unspecified injuries), our estimates of road traffic deaths 
are higher than those based on forensic medicine.12,13 
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Figure 2.5: National RTI deaths Iran compared with police statistics 
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Chapter 3 

Deaths from road traffic crashes: Who, When, Where? 
This chapter describes the epidemiology of fatal road traffic crashes in Iran, focusing in 
particular on the age, sex, location (urban/rural), and time of the crash. In addition, the 
characteristics of the mode of transport of the victim and the impacting vehicle are also 
described. This analysis is primarily based on an analysis of the 2005 vital registration 
dataset (except where noted otherwise) using methods described in Chapter 1. 

Age, sex and location (urban/rural) 
Table 3.1 displays incidence counts and rates by age, sex and residence location 
(urban/rural) for the 30,721 deaths due to road traffic crashes in Iran in 2005. Figure 3.2 
illustrates the age and sex characteristics of these deaths. Road traffic crashes kill men in 
a much larger number (25,056 deaths) than women (5,665). Although this is the case in 
most other countries as well, the ratio of male to female deaths (4.43) in Iran is much 
higher than the world average of 2.68.1 Male deaths exceed female deaths primarily due 
to gender disparities, which result in women traveling less (and hence having lower risk 
exposure) than men. In comparison, in the US, where the disparity in exposure is smaller, 
the ratio of male to female deaths is lower (2.1 male deaths per female death).2 In 
addition, men are often more likely to use high risk travel modes such as motorcycles.  
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Source: Based on our analysis of the 2005 vital registration records as described in Chapter 1 

Figure 3.1 RTI deaths in Iran by age and sex groups 
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Road traffic death counts increase with age, peak in the age group of 15-24 years, and 
decline for older age groups. This is true for both men and women. The male-female 
differences in death counts are particularly pronounced among young adults. These 
differences are comparatively smaller among children (<15 years) and among the most 
elderly (>85 years), where disparities in traffic exposure are likely to be smaller.  
 
It is important to note that the age pattern of road traffic deaths resembles the population 
distribution of Iran, as 15-24 years is also the most populous age category, which 
suggests that death counts should be normalized by population in order to evaluate risks. 
 
Table 3.1: Age, sex and location (urban/rural) characteristics of road traffic deaths in Iran 

Sex Age Cases Rate Cases Rate Cases Rate
both < 1 162 22 71 18 234 20

1-4 428 14 286 19 714 16
5-14 1217 12 813 16 2031 14
15-24 4703 41 3094 52 7797 45
25-34 3908 49 2149 60 6057 53
35-44 2750 49 1446 65 4196 54
45-54 2152 61 1214 75 3366 65
55-64 1349 66 796 77 2144 70
65-74 1317 88 924 100 2240 93
75-84 976 157 673 158 1650 157
85+ 179 175 115 204 293 185

Total 19140 41 11582 51 30722 44
male < 1 90 23 30 15 120 20

1-4 244 16 170 22 414 18
5-14 836 17 558 21 1394 18
15-24 4083 71 2835 92 6918 78
25-34 3346 83 1906 104 5251 89
35-44 2308 79 1221 112 3530 88
45-54 1684 93 972 130 2657 104
55-64 1024 98 615 126 1639 107
65-74 987 126 707 144 1694 133
75-84 719 217 515 221 1235 219
85+ 119 227 86 294 205 252

Total 15440 65 9617 83 25056 71
female < 1 72 20 41 21 114 20

1-4 184 13 116 16 300 14
5-14 382 8 255 10 637 9
15-24 620 11 259 9 879 10
25-34 562 15 244 14 806 14
35-44 441 16 224 20 666 17
45-54 468 27 242 28 709 27
55-64 325 32 181 33 505 33
65-74 330 46 217 50 546 48
75-84 257 88 158 82 415 86
85+ 60 121 28 105 88 115

Total 3700 16 1965 18 5665 17
Total 19140 41 11582 51 30721 44

Total deathsRural deathsUrban deaths

 
Source: Based on our analysis of the 2005 vital registration records as described in Chapter 1 
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Figure 3.2: Road traffic death rates in Iran by age and sex groups 

 
Figure 3.2 illustrates road traffic death rates by age and sex groups. Death rates increase 
with age and are highest for the most elderly age groups. A similar age pattern exists in 
other countries as well but the risk faced by the elderly is more pronounced in Iran. For 
instance, in the US, the age group 75+ years has the highest death rates.2 However, 
although the age group of 15-24 years in Iran has a death rate approximately twice that of 
the same age group in the US, the elderly in Iran have a death rate approximately five 
times that of the same age group in the US. 
 
More road traffic deaths (62%) occur in urban areas than rural areas. Since more than 
two-third of the population of Iran lives in urban areas, more urban deaths are to be 
expected. Figure 3.3 illustrates the road traffic death rates in urban and rural areas by sex. 
Rural death rates are higher than urban death rates primarily because of higher death rates 
for men in rural areas. Death rates in rural areas are consistently higher than urban areas 
for all age groups (Table 1).  This is likely a combination of higher use of motorcycles, 
and the interaction of vulnerable modes (pedestrians, motorized two-wheelers) with 
vehicles at high speeds.  

Victim's mode of transport 
Table 3.2 describes road traffic death rates by victim's mode of transport, location of 
residence (urban/rural) and sex. Occupants of cars are the most common victims (11,226 
deaths, 36%) of fatal road traffic crashes in Iran. Pedestrians (8,779 deaths, 29%) and 
riders of motorized two-wheelers (4,491 deaths, 15%) rank second and third in the death 
count, respectively.  
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Source: Based on our analysis of the 2005 vital registration records as described in Chapter 1 
Figure 3.3 Road traffic deaths rates in Iran by sex and residence 

 
Figure 3.4 illustrates the composition of urban and rural deaths and male female deaths 
by victim's mode of transport. Car occupant deaths comprise 42% of all deaths among 
residents of urban areas compared with 28% among residents of rural areas. Car occupant 
deaths comprise 45% of all female deaths compared with 35% of all male deaths.  
 
Pedestrian deaths (32%) are the leading cause of road traffic deaths in rural areas, with a 
death rate (17 per 100,000) that is 55% higher than in urban areas (11 per 100,000). The 
pedestrian death rate among men living in rural areas (26 per 100,000) is the highest 
death rate in the victim-, sex-, and location tabulation of death rates in Table 3.2. This is 
likely because in rural areas, vulnerable road users share road space with vehicular 
traffic.  
 
Although death rates associated with riders of motorized two-wheelers are in general 
smaller than those associated with car occupants and pedestrians, the rapid growth in 
motorcycles and mopeds in Iran in recent years suggests that death rates for this group 
are likely rising and will continue to rise in the future. Note also that the key risk to 
motorcyclists is from non-fatal crashes (as described in the next chapter). At present, 
deaths among motorized two-wheeler rider are predominantly men. While these death 
rates are high in both urban and rural areas, they are 60% higher among men living in 
rural areas (16 per 100,000) than among men in urban areas (10 per 100,000). They 
comprised 17% of road traffic deaths among residents of rural areas compared with 13% 
of residents of urban areas. 
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Table 3.2: Victim's mode of transport 

Sex Victim Mode Cases Rate Cases Rate Cases Rate
both Pedestrian 5017 11 3762 17 8779 13

Bicycle 363 0
Motorized Two Wheeler 2758 6 2077 9 4471 7

Car 7987 17 3239 14 11226 16
Truck 817 2 516 2 1333 2
Bus 302 1 176 1 478 1

Other 2258 5 1812 8 4070 6
Total 19140 41 11582 51 30721 44

male Pedestrian 3985 17 3022 26 7006 20
Bicycle

Motorized Two Wheeler 2621 11 1953 17 4574 13
Car 6085 26 2572 22 8657 25

Truck 725 3 446 4 1171 3
Bus 207 1 128 1 334 1

Other 1818 8 1496 13 3314 9
Total 15440 65 9617 83 25056 71

female Pedestrian 1032 5 741 7 1773 5
Bicycle

Motorized Two Wheeler 147 1 133 1 280 1
Car 1903 8 667 6 2570 8

Truck 92 0 69 1 162 0
Bus 96 0 48 0 144 0

Other 440 2 316 3 756 2
Total 3700 16 1965 18 5665 17

Total 19140 41 11582 51 30721 44

Total DeathsUrban Deaths Rural Deaths

 
Source: Based on our analysis of the 2005 vital registration records as described in Chapter 1 
Note: Bicycle deaths are included with motorized two wheelers except in total deaths 
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Source: Based on our analysis of the 2005 vital registration records as described in Chapter 1 

Figure 3.4 Victim's mode of transport for urban and rural residents, and for males 
and females 

Figure 3.5 illustrates the age distribution of the three leading victim classes: car 
occupants, pedestrians and riders of motorized two-wheelers. Road traffic death rates for 
all three groups increase with age as was also evident for overall road traffic death rates 
(Figure 3.2). However, death rates among the elderly are much more pronounced among 
pedestrians than car occupants. Higher death rates among the elderly are likely due to 
frailty and the decreased ability of the human body to withstand mechanical forces with 
age. Since pedestrian crashes inflict more severe injuries than occupant crashes, the 
likelihood of death from these crashes is also higher.  
 
Road traffic death rates increase abruptly from the age group 5-14 years to 15-24 years. 
This was also evident in over all death rates (Figure 3.2). Figure 3.5 shows that this effect 
is particularly noticeable for motorcycle riders, where the increase is more than 10 times. 
This is most likely associated with the increased exposure among young adults in the 15-
24 years age group.  
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Source: Based on our analysis of the 2005 vital registration records as described in Chapter 1 

Figure 3.5 Age distribution of pedestrian, motorcycle rider and car occupant deaths 

Impacting Vehicle 
Analysis of the victim's mode of transport is useful for identifying road users at high risk 
but does not provide insight into the threat posed by different vehicle types. This is better 
understood by analyzing the Who-hit-who matrix illustrated by Table 3.3. In this matrix, 
impacting vehicles are listed in columns and the victim's mode of transport is listed in 
rows. Single vehicle crashes (e.g. roll over, motorcycle falls, etc) are included as a 
column. The Who-hit-who matrix illustrates that heavier vehicles (i.e. cars, trucks and 
buses) are more likely to be impacting vehicles in fatal crashes. This reflects the 
expectation that in a crash between two vehicles, the fatality is more likely to be in the 
lighter vehicle.  
 
The Who-hit-who matrix is useful for identifying vehicle-victim combinations that are at 
particular risk. Of all road traffic deaths in Iran, 17% were pedestrians killed in crashes 
with cars, and 16% were car occupants killed in single vehicle crashes. The remaining 
impacting vehicle-victim combinations are a much smaller proportion.  
 
Single vehicle crashes are a bigger problem for car occupants (43% of car deaths are in 
single vehicle crashes) than for motorized two-wheeler crashes. The majority of 
motorized two-wheeler deaths occur due to crashes with cars (33%) and only 13% are 
due to single vehicle crashes.  
 
Figure 3.6 compares the composition of road traffic deaths by impacting vehicle with 
victim's mode of transport. The impacting vehicle's proportions are obtained by ascribing 
the single vehicle proportions back to the corresponding vehicle's total (last row in Table 
3.3). This is a new metric for evaluating the risks imposed by different vehicles. It is 
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based on the thinking that in order to properly account for the societal risks due to a 
particular vehicle, one should also consider the threat posed by vehicles to other road 
users. This should be evaluated in addition to analyzing risks by victim's mode of 
transport as is usually done. Thus, for instance, while pedestrians comprise 29% of the 
victims, there were no deaths among vehicle occupants associated with striking a 
pedestrian. Pedestrians are never threats to other road users. Similarly, while riders of 
motorized two-wheelers were victims in 15% of all road traffic deaths, they were the 
impacting vehicle in only 10% of the cases. However, cars were the impacting vehicle in 
nearly half (48%) of fatal crashes, much more often than they were victims (37%).  
Appendix IV provides similar results for non-fatal crashes.  
 
Table 3.3: Who-hit-who matrix for fatal collisions 

▼ VICTIM  MODE▼ Pedestrian Bicycle

Motorized 
Two 

Wheeler Car Truck Bus Other
Single 
Vehicle Total

Pedestrian 0% 0% 4% 17% 6% 1% 1% 0% 29%
Bicycle 0% 0% 0% 0% 0% 0% 0% 0% 1%

Motorized Two Wheeler 0% 0% 3% 5% 2% 1% 1% 2% 15%
Car 0% 0% 0% 7% 7% 5% 1% 16% 37%

Truck 0% 0% 0% 0% 1% 1% 0% 2% 4%
Bus 0% 0% 0% 0% 1% 0% 0% 0% 2%

Other 0% 0% 0% 2% 4% 1% 2% 5% 13%
Total 0% 1% 7% 32% 21% 8% 5% 26% 100%

Total + single veh* 0% 1% 10% 48% 23% 8% 10% n.a. 100%

IMPACTING VEHICLE

 
Notes: Numbers are the percent of all RTI deaths. Last row includes the fraction of single vehicle cases in 
the corresponding vehicle's total. These results are estimated from 454 RTI deaths in the hospital dataset for 
which both impacting vehicle and victim mode were known. The sample size is small and the sample may 
be biased.    
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Source: Impacting vehicle estimated from 454 RTI deaths in the hospital dataset for which both 
impacting vehicle and victim mode were known.  

Figure 3.6 Role of vehicle type: impacting vehicle versus victim's mode of transport  
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Time of fatal crash 
Figures 3.7, 3.8 and 3.9 illustrate the time distribution for deaths among pedestrians, 
motorized two-wheeler riders, car occupants, and overall road traffic deaths. Figure 3.7 
illustrates the distribution by time of day. Most deaths (68%) happen between 8AM and 
8PM, i.e. the period of time that roughly corresponds to daylight and in which most travel 
takes place. During this 12 hour period, total road traffic deaths are relatively equally 
distributed between morning, afternoon and evening. However, while pedestrian deaths 
are more likely to occur in the morning and afternoon, motorized two-wheeler deaths 
occur in the evening.   
 
During the time period 8PM-8AM, death rates among all victim modes are relatively low. 
However, motorcycle rider deaths are higher in the night (8PM-12AM) relative to other 
victim modes. This is likely due to increased motorcycle use during the night when 
visibility of motorcycles is low and vehicle speeds are higher. Pedestrian deaths are much 
lower than other modes during the late night time period (12AM-4AM) probably due to 
reduced exposure.   
 
When this time trend analysis is conducted for all hospital visits at an hourly time scale 
(figure not shown), we find that death rates for all three category of road users shows 
peaks during the time periods of 10AM-12PM and 4PM-7PM, which corresponds to peak 
commute times. These hourly time trends suggest that road traffic deaths are highest at 
times when travel is highest.  
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Source: Impacting vehicle estimated from 517 RTI deaths in the hospital registry 

Figure 3.7 Distribution of RTI deaths by time of day 
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Figure 3.8 illustrates road traffic deaths by day of week. Total road traffic deaths are 
highest on Friday, which is the weekend holiday in Iran, but only by a very small margin. 
In general RTI deaths are remarkably similar for all weekdays. 
  
Figure 3.9 illustrates road traffic deaths by month. Deaths for all victim modes show a 
very consistent pattern that coincides with travel in the country. Travel peaks in the 
country towards the end of summer in August and September as people go on pilgrimage 
and holiday because schools are closed. The increased road traffic crashes in this period 
are well known to the traffic police, who usually attempt many safety interventions 
during these two months. 
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Source: Based on 517 deaths that were reported in the hospital registry.  

Figure 3.8 Distribution of RTI deaths by day of week 
 



 34

 

0%

2%

4%

6%

8%

10%

12%

14%

16%

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Age category

%
 o

f d
ea

th
s

Pedestrian
Motorized Two Wheeler
Car
All RTI

 
Source: Based on 517 deaths that were reported in the hospital registry.  

Figure 3.9 Distribution of RTI deaths by month 

Death rates by province 
Figure 3.10 illustrates that road traffic death rates vary substantially by province. 
Although explaining the causes for province level variations in death rates is beyond the 
scope of this report, such insight can be useful for designing effective policies. Iran has 
substantial variations in topography, climate, income, vehicle ownership, vehicle fleet 
mix, population density, road density, and a range of other variables that can affect road 
traffic death rates. A systematic evaluation of the relationship between death rates and 
province level covariates is currently being conducted in our group.  

Location of death (hospital/on-scene) 
Figure 3.11 illustrates the fraction of RTI deaths that occur in the hospital (as opposed to 
on the scene of the crash) by urban/rural residence. Whether a victim receives medical 
care depends on multiple factors, including the severity of injuries and the ability to 
provide rapid transport to a medical facility. Over all 55% of all deaths in Iran take place 
in a hospital, i.e. 45% occur without receiving hospital medical care. This varies 
substantially by victim's mode of transport. Only 45% of truck occupant deaths occur in a 
hospital setting. The variation of this variable by age and sex (not shown) does not show 
any significant pattern. 
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Source: Based on our analysis of the 2005 vital registration records as described in Chapter 1 
 

Figure 3.10 Province level road traffic death rates 
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Source: Based on our analysis of the 2005 vital registration records as described in Chapter 1 

Figure 3.11 Percentage of death that occur in hospital (versus on-site) by 
urban/rural residence 
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Chapter 4 

Non-fatal crashes: institutional care, nature of injuries, 
and health burden 

This chapter focuses on non-fatal road traffic crashes, the resulting injuries, their severity, 
the institutional care provided, and the public health burden. The primary data sources for 
these results is the 2005 vital registration dataset for estimating deaths, the 2005 hospital 
dataset for estimating inpatient and outpatient visits and the 2000 Demographic and 
Health Survey for estimating injuries that received care at home or did not receive any 
care. 
  
Classifying road traffic injuries by severity is technically challenging because of the 
difficulty in defining severity thresholds. In this chapter, we report road traffic crashes by 
type of care provided (inpatient or outpatient) but discourage the reader to consider these 
as a proxy for severity. Ideally, for our purposes, injury severity should measure the level 
of impairment and the loss of functional health due to the injury. Unfortunately, there 
exists little empirical research on the evolution of functional health following different 
types of injuries. Further research to develop tools for mapping injuries recorded in 
hospital records to disability is urgently needed. In this chapter, we have used existing 
burden of disease methodologies to compare non-fatal and fatal collisions.  

Institutional Care 
An estimated 1.35 million individuals in Iran were involved in road traffic crashes in the 
year 2005. In other words, two of every one hundred people in Iran were involved in a 
road traffic crash. This includes 0.29 million cases that did not receive care. While it is 
possible that some of these crashes resulted in injuries that needed treatment, it is likely 
that, in the majority of these cases, injuries were too minor to warrant medical attention. 
If these cases are eliminated from the total, there were 1.06 million road traffic injuries in 
Iran in 2005, i.e. 1.5% of the population was injured in road traffic crashes.  
 
Of these injured individuals, 0.74 million received care from hospitals, either as 
outpatients (0.49 million cases) or as inpatients (0.25 million cases) admitted to the 
hospital. For every death, there were 8 times as many hospital admissions and 16 times as 
many outpatient visits.  
 
Figure 4.1 illustrates the age distribution of fatal and non-fatal cases that received 
institutional care. The hospital inpatient and outpatient visit rates have an age trend that is 
different from that of deaths. While the death rate increases steadily with age, the rate of 
injuries that received hospital care increases and peaks in the age group of 15-24 years 
and declines for higher ages.  This pattern is likely due to two effects. First, young adults 
are more likely to be involved in road traffic crashes than the elderly. Second, among 
young adults, these crashes are less likely to be fatal because of their ability to withstand 
greater mechanical forces and recover more quickly. This is also evident from the ratio of 
hospital visits to deaths, which is much smaller among the elderly because of their frailty. 
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Table 4.1: Annual road traffic crashes classified by the care they received 
Sex Age Cases Rate Cases Rate Cases Rate Cases Rate Cases Rate Cases Rate
both < 1 234 20 770 67 2134 186 0 0 0 0 3138 273

1-4 714 16 4578 101 9038 200 16305 770 7927 393 38562 1480
5-14 2031 14 23794 160 56664 380 86480 1106 55864 715 224833 2374
15-24 7797 45 98325 568 210111 1213 70237 944 55875 750 442346 3519
25-34 6057 53 50306 438 105045 915 37373 760 70284 1429 269065 3595
35-44 4196 54 27339 350 44889 574 38801 1067 55867 1536 171092 3580
45-54 3366 65 20191 392 31833 618 20461 880 30038 1297 105889 3252
55-64 2144 70 12049 391 16497 535 6411 395 8378 490 45479 1881
65-74 2240 93 7191 297 10412 431 8552 701 5752 461 34147 1983
75-84 1650 157 3464 330 3733 356 5701 1272 1568 293 16116 2408
85+ 293 185 335 212 951 601 0 0 0 0 1579 998

male < 1 120 20 388 66 970 164 0 0 0 0 1478 250
1-4 414 18 3215 139 5548 240 15005 703 2728 128 26910 1228
5-14 1394 18 17657 231 42338 555 67089 843 42937 540 171415 2187
15-24 6918 78 87054 986 186310 2111 64559 870 48778 657 393619 4703
25-34 5251 89 42007 714 84706 1440 32982 668 62965 1275 227911 4187
35-44 3530 88 20804 521 31352 785 31018 852 46526 1278 133230 3525
45-54 2657 104 14690 573 23470 916 17430 754 28522 1233 86768 3580
55-64 1639 107 8190 536 12831 839 5027 294 8378 490 36065 2266
65-74 1694 133 5241 411 7381 579 5903 441 4427 331 24646 1895
75-84 1235 219 2615 463 3360 595 3136 585 1568 293 11914 2155
85+ 205 252 309 379 585 718 0 0 0 0 1098 1349
Total 25056 71 202168 574 398851 1132 242149 746 246829 742 1115053 3264

female < 1 114 20 382 68 1164 208 0 0 0 0 1660 297
1-4 300 14 1363 62 3489 158 1300 66 5199 265 11652 565
5-14 637 9 6137 84 14325 197 19391 263 12927 175 53418 728
15-24 879 10 11271 133 23801 280 5678 75 7098 93 48727 591
25-34 806 14 8298 148 20340 363 4392 93 7319 154 41155 773
35-44 666 17 6535 171 13537 354 7784 215 9341 258 37863 1015
45-54 709 27 5501 212 8363 323 3031 127 1516 63 19121 752
55-64 505 33 3859 249 3666 236 1384 101 0 0 9414 618
65-74 546 48 1950 171 3031 265 2650 260 1325 130 9502 874
75-84 415 86 850 175 373 77 2565 687 0 0 4202 1025
85+ 88 115 26 34 367 478 0 0 0 0 481 626
Total 5665 17 46174 137 92456 273 48175 162 44725 144 237195 733

Total 30721 44 248341 360 491307 711 290321 457 291553 445 1352244 2017

TotalFatal Hospital-Inpatient Hospital-Outpatient Home Care No Care

 
Sources: Deaths based on 2005 vital registration; Inpatient and outpatient based on hospital registry (12 
provinces, limited time period); Home care and no care based on DHS.  See chapter 1 for details. 
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Sources: Deaths based on 2005 vital registration; Inpatient and outpatient based on hospital registry (12 
provinces, limited time period); Home care and no care based on DHS.  See chapter 1 for details. 

Figure 4.1: RTI incidence by age and institutional care 
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Sources: Deaths based on 2005 vital registration; Inpatient and outpatient based on hospital registry (12 
provinces, limited time period); Home care and no care based on DHS.  See chapter 1 for details. 

Figure 4.2: Percentage of RTI cases that receive care by sex and residence  
 
Figure 4.2 illustrates the percentage of cases that receive care (as a total of all cases that 
received care, i.e. including inpatient, outpatient, and home care) by sex and location of 
residence (urban/rural). The proportions are nearly identical for both sexes suggesting 
that there is little discrepancy between men and women in access to care for road traffic 
injuries. Location of residence (urban/rural) shows larger differences. Although, the 
fraction of inpatient cases is similar for urban and rural areas, the fraction of cases 
receiving outpatient care is smaller in rural areas. This is also evident when road traffic 
death rates (not shown) are compared.  
 
Table 4.2 and Figure 4.3 illustrate the ratio of inpatient and outpatient hospital visits per 
fatality. This ratio is dramatically higher for motorized two-wheeler riders than for other 
modes. Thus the true burden of motorized two-wheeler rider deaths becomes evident 
after considering non-fatal crashes. 

Nature of Injuries 
While so far in this report, "incidence" has referred to the number of individuals injured, 
injuries in Figures 4.4-4.6 refers to the total number of injuries sustained; i.e. if an 
individual suffered from two injuries in the same event, he/she would be counted twice.  
 
Figure 4.4 illustrates the distribution of injuries among fatal, inpatient and outpatient 
cases. Among fatal victims, head injuries dominate (39% of all injuries). Among 
inpatient cases, open wounds and crushing (23%), head injuries (19%) and lower limb 
injuries (19%) occur with similar frequency. Among outpatient cases, open wounds and 
crushing (40%) are the most common form of injury.  
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Table 4.2 Ratio of deaths to inpatient hospital admissions and outpatient visits 

  
Sources: Deaths based on 2005 vital registration; Inpatient and outpatient based on hospital registry (12 
provinces, limited time period); Home care and no care based on DHS.  See chapter 1 for details. 

0

10

20

30

40

50

60

Pedestrian Motorized Two
Wheeler

Car Truck Bus Other

In
ci

de
nc

e 
of

 h
os

pi
ta

l c
as

es
 re

la
tiv

e 
to

 d
ea

th
s

Inpatient

Outpatient

 
Sources: Deaths based on 2005 vital registration; Inpatient and outpatient based on hospital registry (12 
provinces, limited time period); Home care and no care based on DHS.  See chapter 1 for details. 

Figure 4.3 Ratio of deaths to inpatient hospital admissions and outpatient visits 
 
Figures 4.5 and 4.6 illustrate the distribution of injuries among pedestrians, motorized 
two-wheelers riders, and car occupants, and for inpatient cases and outpatient cases, 
respectively. Among inpatient cases (Figure 4.4), the frequency of head injuries is similar 
among pedestrians (22% of all injuries), car occupants (21%), and motorized two-

IN- OUT-
Sex Victim Mode FATAL PATIENT PATIENT 
both Pedestrian 1 5.7 11.9

Motorized Two Wheeler 1 27.1 55.8
Car 1 4.6 7.0

Truck 1 2.2 4.9
Bus 1 11.8 10.4

Other 1 1.2 3.3
male Pedestrian 1 4.7 9.9

Motorized Two Wheeler 1 26.4 53.1
Car 1 4.1 6.5

Truck 1 2.4 5.4
Bus 1 10.8 9.2

Other 1 1.2 2.8
Total 1 8.1 15.9

female Pedestrian 1 9.7 19.8
Motorized Two Wheeler 1 34.9 95.7

Car 1 5.6 8.6
Truck 1 1.0 1.2
Bus 1 14.0 13.2

Other 1 0.5 3.3
Total 1 8.2 16.3

Total 1 8.1 16.0
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wheeler drivers (18%). However, lower extremity injuries are much more common 
among riders of motorized two-wheelers (23%) and pedestrians (22%), than among car 
occupants (10%).  Vertebral column fractures, spine injuries, rib fractures and internal 
injuries are more common among car occupants than among pedestrians and riders of 
motorized two-wheelers. 
 
Among outpatient cases (Figure 4.6), open and crush wounds dominate for all victim 
modes, but comprise the largest percentage among riders of motorized two-wheelers 
(44%). Head injuries are more common among car occupants (15%) than among 
pedestrians (9%) and motorized two-wheeler riders (9%). Lower extremity injuries are 
more common among pedestrians (13%) and motorized two-wheeler riders (10%), than 
among car occupants (3%). 
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Source: All results (including deaths) based on hospital registry (12 provinces, limited time 
period). Note that total or injuries is greater than total of victims because of multiple trauma. 

Figure 4.4: Distribution of injuries among fatal, inpatient and outpatient cases 
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Source: Based on hospital registry (12 provinces, limited time period). Note that total of injuries is 
greater than total number of victims because of multiple trauma. 

Figure 4.5: Distribution of injuries among inpatient cases for pedestrians, motorized 
two-wheeler riders and car occupants 
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Source: Based on hospital registry (12 provinces, limited time period). Note that total of injuries is 
greater than total number of victims because of multiple trauma. 

Figure 4.6: Distribution of injuries among outpatient cases for pedestrians, 
motorized two-wheeler riders and car occupants 
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Public Health Burden 
As discussed in Chapter 1, we describe public health burden using the measure developed 
by the Global Burden of Disease study.1,2 
 
Because the calculation of DALYs requires estimating disability weights for injuries, 
precise definitions of injury outcome are needed. For the Iran analysis, this was possible 
for cases seen at hospitals (inpatient and outpatient) because the injuries were coded 
using the International Statistical Classification of Disease and Related Health Problems - 
10th Revision (ICD-10). DALYs for road traffic crashes that were not seen at a medical 
facility has not bee computed (i.e. the burden calculations only account for deaths, 
inpatient admissions, and outpatient visits).  
 
Table 4.3 illustrates the age and sex distribution of the public health burden associated 
with fatalities, and non-fatal hospital inpatient and outpatient cases. Figure 4.7 compares 
the public health burden for fatalities with non-fatal events that received medical care. 
Because computing years of life lost due to premature deaths gives greater weight to 
deaths at a young age, the YLL rate peaks among young adults. Note that this is different 
from the trend in death rate (Figure 3.2), which increases with age. YLDs for inpatient 
and outpatient visits show a less regular pattern.  
 
Interestingly, YLLs are larger than YLDs for inpatient and outpatient hospital visits for 
all age groups. In fact, YLLs are larger than the summed YLDs (inpatient + outpatient) 
for all age groups. Although YLDs reported here only include cases that received 
institutional care, Figure 4.8 suggests that deaths are the predominant component in total 
DALYs.  
 
Figure 4.8 illustrates the rate of DALYs lost due to road traffic crashes by age and sex. 
DALYs. The largest loss occurs in the age group of 15-24 years for both men and 
women. 
 
Figure 4.9 illustrates the composition of road traffic deaths and DALYs lost by victim's 
mode of transport. Motorized two-wheeler riders make up a much larger fraction of total 
DALYs than of total deaths. The key reason for this is that the number of non-fatal 
crashes per fatality is much higher for motorized two-wheeler riders than for other 
modes. In addition, motorized two-wheeler riders are more likely to have multiple 
injuries and are likely to be younger than other RTI victims. 
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Table 4.3: Public health burden associated with fatal and non-fatal crashes by age and sex 
Total

Sex Age Cases Rate YLL Rate YLD Rate YLD Rate DALYs
both < 1 234 20 7675 667 648 56 4659 405 12982

1-4 714 16 24102 534 2754 61 4756 105 31613
5-14 2031 14 74808 502 15698 105 30061 202 120567
15-24 7797 45 277331 1601 59263 342 112265 648 448859
25-34 6057 53 188313 1640 30130 262 63202 550 281646
35-44 4196 54 104370 1335 19937 255 14948 191 139255
45-54 3366 65 63212 1226 13045 253 12255 238 88512
55-64 2144 70 27801 902 8143 264 1949 63 37893
65-74 2240 93 17642 730 4753 197 4508 186 26903
75-84 1650 157 6940 661 3201 305 2970 283 13111
85+ 293 185 509 322 207 131 4 2 720

male < 1 120 20 3926 665 9 2 4640 786 8575
1-4 414 18 14019 606 2293 99 3408 147 19721
5-14 1394 18 51422 674 11492 151 18472 242 81386
15-24 6918 78 245974 2787 50469 572 101207 1147 397650
25-34 5251 89 163106 2773 24396 415 53329 907 240831
35-44 3530 88 87594 2194 15076 378 14729 369 117399
45-54 2657 104 49686 1939 9937 388 11300 441 70923
55-64 1639 107 20938 1369 4721 309 1854 121 27513
65-74 1694 133 12985 1018 4001 314 3922 308 20908
75-84 1235 219 5032 892 2007 356 2966 525 10005
85+ 205 252 338 415 207 254 0 0 545
Total 25056 71 655021 1858 124607 354 215828 612 995456

female < 1 114 20 3749 670 638 114 20 4 4407
1-4 300 14 10083 457 461 21 1348 61 11892
5-14 637 9 23386 321 4206 58 11589 159 39181
15-24 879 10 31357 369 8794 103 11058 130 51209
25-34 806 14 25207 450 5735 102 9874 176 40815
35-44 666 17 16776 438 4861 127 219 6 21856
45-54 709 27 13526 522 3109 120 954 37 17589
55-64 505 33 6863 442 3422 220 95 6 10380
65-74 546 48 4657 408 752 66 586 51 5995
75-84 415 86 1908 393 1194 246 4 1 3106
85+ 88 115 171 223 0 0 4 5 175
Total 5665 17 137683 407 33172 98 35750 106 206605

Total 30721 44 792704 1148 157779 228 251578 364 1202061

Hospital-OutpatientYLLDeaths Hospital-Inpatient

 
Note: Only DALYs for deaths (based on 2005 vital registration) and hospital cases (based on hospital 
registry (12 provinces, limited time period) are computed. 
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 Note: Only DALYs for deaths (based on 2005 vital registration) and hospital cases (based on 
hospital registry (12 provinces, limited time period) are computed.  

Figure 4.7 Public health burden of fatal road traffic crashes and non-fatal road 
traffic crashes that received institutional care by age 
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Note: Only DALYs for deaths (based on 2005 vital registration) and hospital cases (based on 
hospital registry (12 provinces, limited time period) are computed. 

Figure 4.8 Public health burden of fatal road traffic crashes and non-fatal road 
traffic crashes that received institutional care by age 
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Note: Only DALYs for deaths (based on 2005 vital registration) and hospital cases (based on 
hospital registry (12 provinces, limited time period) are computed. 

Figure 4.9 Public health burden of fatal road traffic crashes and non-fatal road 
traffic crashes that received institutional care by victim's mode of transport 
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Chapter 5  

Conclusions and Recommendations  
This report is intended to serve two purposes. First, it provides a comprehensive 
assessment of national level road traffic injury metrics in Iran. Thus, this chapter starts by 
summarizing the findings in Iran. The second goal of this report is to act as a template to 
be replicated in other countries. Our analysis of Iran is the first in a series of country 
assessments that are being undertaken by our research group. Lessons learned from this 
work will inform future country assessments. Thus, this chapter concludes by 
summarizing the limitations of this analysis of Iran, the methodological issues that need 
to be further developed, and the lessons learned thus far.  

Road Traffic Injuries in Iran  
Iran has a road traffic injury death rate (44 deaths per 100,000 people) higher than that of 
any other country in the world for which reliable estimates can be made. Road traffic 
injuries are among the leading health problems within the country. Deaths from road 
traffic crashes rank third among leading causes of death after myocardial infarction and 
cerebral vascular diseases. RTI deaths account for 10.3% of all deaths in Iran, 
significantly more than the world average of 2.1%. In addition to deaths, road traffic 
crashes result in a large number of non-fatal disabling injuries. Almost 0.8 million people 
(1.1% of population) seek hospital care for road traffic injuries annually, resulting in a 
significant burden on health institutions.  
 
As is the case worldwide, road traffic deaths in Iran occur most commonly among young 
adult males. Hospital admission rates and outpatient visit rates are highest among this 
demographic suggesting that the group has the highest risk of involvement in crashes. 
However, road traffic injury death rates are highest among the elderly, especially for 
pedestrian crashes, despite the lower rate of involvement of the elderly in crashes. Thus, 
road safety is not just a problem for the young. It is also a priority health concern for the 
elderly. 
 
Road traffic death rates in rural areas are higher than in urban areas. However, the rate of 
use of hospital facilities (inpatient and outpatient visits) is higher in urban areas 
suggesting that access to health care may be a problem in rural areas. 
 
Car occupants comprise the single largest category of road users killed in road traffic 
crashes both in rural and urban areas. In this analysis, cars are the impacting vehicle in 
almost half of all fatal collisions. Reducing risk among car occupants and the threat posed 
by cars to other road users should be a primary concern. 
 
Motorcycle riders are the leading cause of hospital visits compared with other road crash 
victims even though there are fewer motorcycle deaths than pedestrian and car occupant 
deaths. Because of the disability associated with the vast number of non-fatal injuries 
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resulting from motorcycle crashes, motorcycle riders rank first in disability adjusted life 
years lost due to road traffic crashes.  
 
Pedestrians and riders of motorized two-wheelers comprise more than half of all road 
traffic deaths in rural areas. Safe infrastructure for these vulnerable road users should be a 
priority concern for road safety policy in rural areas.  
 
Most road traffic deaths occur during daylight hours, and are particularly more likely 
during peak traffic rush hours. During the night hours (8pm-12pm), deaths among 
motorcycle riders are more common than among other road users.  
 
Not only are transport deaths already a pressing problem, analysis of vital registration 
data from 2001-2005 suggests that they may be rising. Understanding the causes of this 
time trend is beyond the scope of this report, but we hypothesize that the reason is linked 
with the very rapid proliferation of motorcycles over the last few years (Figure 2.5). This 
phenomenon needs to be understood.  
 
Even though much remains to be learned about the national road traffic injury 
environment, Iran cannot afford to wait to implement safety policies. The 2004 World 
Report on Road Traffic Injury Prevention1 has summarized the current state of 
knowledge on a range of interventions that are already known to be effective. In addition, 
the report emphasized the need for a lead road safety agency to ensure a coordinated 
response from the different sectors and groups that have a role to play in road safety. 
There is a critical need for the government of Iran to immediately establish such an 
agency and give it legislative authority to implement road safety policies that reduce the 
occurrence of road traffic injuries and provide safe mobility for all.  

Methodological Considerations and Limitations  
This road traffic injury assessment of Iran demonstrates some of the key methodological 
tools that we will be developing further and applying during the course of this project. As 
we have done here, in future country assessments we will seek to bring together all 
available data sources related with road traffic injuries and we will map these to 
population estimates at the national level. This will require resolving conflicting 
estimates and triangulating to the best national estimates. For instance, for Iran we used 
vital registration data to estimate the distribution of deaths from road traffic crashes we 
extrapolate hospital data from a limited period from 12 provinces to estimate the national 
rate of hospitalizations and outpatient visits for non-fatal injuries, we used the results of 
the Demographic and Health Survey to estimate injuries that received care at home or 
received no care.  
 
In the course of the analysis, it was necessary to fill various information gaps, so that a 
complete national snapshot of road traffic injuries was possible. For example, because 
bicycles are less commonly used in Iran than most other countries, the Iranian vital 
registration system records these deaths in the same category as motorized two-wheelers. 
However, separating two-wheelers into separate categories is important to allow cross-
country comparisons in the future. Thus, we derived estimates of bicycle mortality from 
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multiple sources. This included extrapolating national estimates from a research study on 
incidence of bicycle injuries in selected provinces reported in the literature, the fraction 
of bicyclist deaths to all hospital RTI deaths, and the ratio of motorcycle to bicycle deaths 
in inpatient and outpatient hospital records analyzed in these studies. Based on these four 
independent estimates, we decided to use a conservative estimate of 363 national 
bicyclist deaths.  
 
In addition to developing the analytical tools and conceptual framework for such analysis 
in Iran, we are also interested in developing effective indicators and methods of 
visualizing road traffic injury metrics. One example of such work is our tabulation of 
road traffic deaths using a who-hit-who matrix, which lists both the impacting vehicle 
and the victim mode of transport. The resulting bar graph (Figure 3.6 and Appendix IV) 
of deaths classified by impacting vehicle, allows a comparison of the role of different 
vehicle types by adding the occupants that died in a particular vehicle type with the 
number of deaths among other road users impacted by such vehicles. From a public 
health and policy perspective, such a comparison is more useful than risks computed for 
occupants of different vehicle types. For instance, when the threat posed to others is 
included, buses and trucks become a leading concern in Iran. This would not be the case 
if only occupant risks are considered. To the best of our knowledge, such a tool is not 
commonly used in national road traffic injury reports even in high income countries. 
 
There are a range of methodological issues that became apparent during analysis. Some 
of these issues are particular to Iran, but there are some broad themes that deserve 
consideration because they will likely be encountered in future analyses. The first such 
set of issues relates to data system coverage. The vital registration data available to us for 
analysis did not include Tehran province. We attempted a range of techniques for 
extrapolating our results to Tehran. One estimate was obtained by applying age- sex- 
urban/rural specific death rates for the various victim transport modes (pedestrian, car 
occupant, etc) estimated from the remaining 29 provinces to the province of Tehran. 
Since the population of the province of Tehran is primarily comprised of the city of 
Tehran, we also obtained estimates by applying death rates from the five most populous 
cities of Iran (Ahvaz, Esfhan, Mashhad, Shiraz and Tabriz). The expectation was that 
urban death rates in a large metropolitan area are more likely to resemble death rates in 
other metropolitan areas than normal urban death rates, which would include many small 
towns and cities. However, we found that these methods yielded estimates of RTI deaths 
in Tehran that varied by a factor of more than four. Clearly such extrapolation does not 
yield accurate results and extrapolation of results should only be attempted as a last 
resort. The results for Tehran province were eventually obtained from a published 
estimate from a study that used data from forensic medicine. 2  
 
Although vital registration data was available for all provinces other than Tehran and is 
estimated to be complete, this has not yet been validated. Methods such as the Growth 
Balance method that can be used to assess the completeness of death records by 
comparing with the recorded population age distribution have not been successfully 
applied because Iran has had a rapid change in demographic indicators, especially rapid 
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declines in fertility rate, and has an unstable population due to migration. Demographic 
methods to address these issues need to be developed.  
 
Completeness of hospital records is a more serious concern. The hospital registry used in 
our analysis included hospital admissions (during a specified period) from all hospitals 
(public, private, social security organization, charity, etc) in the covered regions. 
Nevertheless, our analysis of the 2000 Demographic and Health Survey suggests that 
these estimated incidence rates of inpatient cases are consistently low for all sex and age 
groups. Extrapolating from available hospital records to national incidence rates is likely 
to be a recurring issue in such work and deserves further consideration. 
 
The second major methodological issue relates to redistribution of unknowns. Almost 
60% of all transport deaths in the Iran vital registration dataset are classified to the 
category of unspecified transport. We redistributed these categories proportionately 
among other specified causes (pedestrian, motorized two-wheeler, etc) based on the age- 
sex- and urban/rural- distribution of these specified causes. This implicitly assumes that 
there are no other biases in the dataset besides those related with age, sex, and 
urban/rural. We have explored other techniques for redistribution, such as the use of 
multinomial logistic regression models that take into account all other variables available 
in the dataset, and the use of Bayesian inference. However, our current finding is that 
these tools provide only a marginal improvement on proportional redistribution. Because 
we believe that data quality in Iran is much better than in most other countries, we expect 
the handling of unknowns to be an important issue throughout the course of the project.  
 
The third major issue is the need for clear definitions and the related issue of measuring 
the correctly defined quantities. Because the purpose of this project is to generate metrics 
that can be used for cross-country comparison, it is important to ensure that like 
quantities are compared. Among these, a "death" from a road traffic crash is the easiest to 
define conceptually. Nevertheless, there are inconsistencies across countries in the 
definition of a “death” related with the timing of death after the crash (1 day, 1 week, 1 
month, 1 year, etc). Fortunately, it is easy to map between these definitions. The standard 
definition for our project is outlined along with definitions for other terms in an internal 
document, which will be periodically updated.   
 
However, unlike "deaths," defining non-fatal injuries poses serious conceptual problems, 
especially for defining sensible injury thresholds. It is common to use a hospital inpatient 
admission as a threshold for serious injury, and an emergency room visit as a threshold 
for minor injuries. However, using this type of institutional care as a proxy for injury 
severity is problematic for a range of reasons, including the fact that access to 
institutional care varies considerably across the world. Instead, we need to define injury 
impairment in terms of the duration and magnitude of the resulting functional disability. 
Considerable research has been done in the past on injury severity measures such as the 
Abbreviated Injury Scale and derivative injury scoring systems. However, our goal is not 
to measure threat to life (which is the basis for much of the existing research on injury 
severity) but to quantify functional health loss. Unfortunately there is little existing 
empirical research from which such injury impairments can be quantified. Thus, there is 



 51

an urgent need to follow-up victims as they recover from injuries and measure their loss 
of functional capacity. 
 
Only a few of these issues have been successfully addressed in this country assessment of 
Iran. These are methodological problems that will need extensive attention from us and 
the broader injury community over the years to come. However, despite these unresolved 
methodological issues, for the foreseeable future national RTI estimates should be based 
on analysis of health sector data. In most low and middle income countries, crime 
statistics are the most readily available source for road traffic injuries. While it is widely 
understood that police underreport non-fatal events, our analysis shows that they 
significantly underreport deaths as well. In the year 2005, police statistics are three times 
lower than the true number of RTI deaths in Iran.   
 
Finally, in this report, we have focused almost exclusively on road traffic injury 
outcomes. For policy relevance, these outcomes need to be related back to the 
characteristics of transportation and travel in Iran that produces the observed injury 
outcomes. Key transport system variables (such as vehicle fleet size, vehicle mix, 
highway network, urbanization, density, among others) need to be identified and tracked 
along with injury outcome. This is essential for the cross-country comparisons of traffic 
safety performance, which is one of the key goals of our project.  
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Appendix I: Iran - Country Background Information 
GEOGRAPHY 

Location: Middle East, bordering the Persian Gulf, and the Caspian Sea, between 
Iraq and Pakistan.  

Climate: mostly arid or semiarid, subtropical along Caspian coast. 
Terrain: rugged, mountainous rim; high, central basin with deserts, mountains; 

small, discontinuous plains along both coasts 
PEOPLE 
 Population1: 70,472,846 (2006) 

Age Structure1: 
0-14 years: 25.08% 
15-64 years: 67.74% 
65 years and over: 5.19 
Average annual growth: 1.6% 

Life Expectancy at Birth2: 
total population: 72.8 years  
male: 71 years  
female: 75 years 

Literacy1: 
definition: age 6 and over can read and write 
total population: 84.6% 
male: 88.7% 
female: 80.3%  

ECONOMY: 
 GDP – per capita (PPP)3:  $7,968  

GDP per capita, annual growth rate, 1990-20053: 2.3% 
 Unemployment Rate1: 12.75%  
TRANSPORTATION: 

Roadways1: 
asphalt: 72,611  km 
non-asphalt: 6000 km 

 Railways4: 
total: 7,265 km (2002) 
locomotives in use: 193 (all diesel) 

 Air4: 
Airports: 61 (in operation, 2 international) 
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Appendix II: Data Sources 

Appendix II-A: Death Registry System 
• In our analysis, VR refers to the Death Registry System (DRS) operated by 

Ministry of Health and Medical Education (MOHME). 
• In 2005, DRS covers all provinces, except Tehran 
• Each district has at least one public hospital affiliated to the national  health 

network 
• Some districts have a private hospital as well 
• District Health Center (DHC) collects mortality data from  urban and rural areas  

 

Death certification 
 

• MOHME receives mortality data from DHCs regularly in a uniform layout. 
• Burial certification is usually completed by a physician. Any physician can issue a 

death certificate. In the absence of a physician, the explanation of the cause of 
death is written based on the observations of three laypeople witnessing the death. 

• Death certification is based on a standardized ICD-10 formatted death certificate. 
Three causes are needed for every death: underlying, intermediate, and 
immediate. 

Cemeteries  
 

• Each district has a registered cemetery.  
• District cemeteries are in the urban part of the district and rural areas lack any 

cemeteries  

District Health Center data collection  
 

• District Health Centers are the rate-limiting step for death data collection.  
• Almost all rural parts of the country are under the coverage of 17,000 Health 

Houses, which are the death data registration clearinghouses. 
• Rural birth/death data are entered in a special database called Vital Horoscope 

(Zij in Persian)  
• All Health Houses are in the public sector and are part of the National Health 

Network 
• VR data at the district levels are obtained from 5 different sources: (1) All public 

and private hospitals in the district send collected mortality information to the 
local District Health Center on a monthly basis; (2) A representative from the 
District Health Center physically attends the registration office of the district 
cemetery and completes mortality data by reviewing death certificates or, when a 
death certificate is lacking,  papers endorsed by local people certifying cause of 
death; (3) The District Office of the  Forensic Medicine Organization provides the 
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District Health Center with a copy of all burial certifications issued in this office 
on a monthly basis; (4) Community health workers gather the mortality 
information in rural areas during weekly house visits. When a physician visits the 
Health House s/he completes a verbal autopsy form for each death in case the 
death is not already certified by a physician.  This information is sent out monthly 
to the District Health Center by the Health Houses in the district; (5) Obituary 
printing houses, clergymen who eulogize the deceased, and Urban Health 
Community Volunteer Workers are other sources used to inform the District 
Health Center of causes of death. 

• District Health Centers within a province submit their death registry data to the 
Province Health Center, which submits collected data to the MOHME.   

• Matching demographic and cause of death data series at 3 levels (district, 
province, and country) corrects for redundant reporting. 

Coverage of the death registry 
• The Iranian population is unstable due to high rates of immigration/emigration. 

Furthermore, changing fertility rates (rapidly falling fertility in the country) make 
it difficult to apply standard methods for estimating the coverage of death 
certificates. Because the Death Registry System (DRS) uses every possible source 
of cause of death information, we believe that the coverage of registered death is 
close to complete. However, a reliable coverage estimation tool needs to be 
developed. 

Dealing with potentially incorrect codes in Death Registry 
System 

• Death registration follows ICD-10 conventions. For the sake of convenience and 
accuracy, DRS developed software which facilitates data entry.  More 
description?  

• DRS coders only enter the underlying cause of death and the software 
automatically selects the code for the entered information. In addition, there are 
three other types of codes embedded in the software: (1) impossible cause; (2) 
improbable codes; (3) garbage codes. Garbage causes of death, a common death 
registration problem, are etiologies that cannot be considered as the underlying 
cause of mortality (e.g. sepsis).  
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Appendix II-B: Hospital Database 

Goals of Hospital Data Registration 
• Measure the incidence of non-fatal (inpatient and outpatient) injuries.  
• Measure the demographic characteristics of the victims along with the 

characteristics of the injuries sustained (time of the event, place of occurrence of 
accident and death, type of injury, external cause of injury, time of accident and 
death, time elapsed between the accident and healthcare received, type of care 
(inpatient  vs. outpatient), how victim transferred to the hospital). 

Population and data collection 
• 19 University Regions (12 provinces) were selected*. The University Regions 

are: Tabriz, Urmia, Kermanshah, Ilam, Ahvaz, Bandar Abbas, Isfahan, Kashan, 
Yazd, Birjand, Semnan, Shahrood, Gorgan, Mashad, Sabzevar, Gonabad, Shiraz, 
Fasa, and Jahrom (SELECTION CRITERIA?). The 12 provinces corresponding 
to the regions are: East Azarbyjan, West Azarbayjan, Kermanshah, Ilam, 
Khoozestan, Hormozgan, Isfahan, Yazd, Semnan, Golestan,  Khorasan, and Fars.  

• Information on all cases (dead or alive) sustained an injury were recorded. 
• Time of the study: (1) Inpatient:  the first week of the last month of each season 

was selected (4 weeks in one year in total). (2) Outpatient: 4 days (24 hours 
altogether) out of 7 days of the selected weeks were considered for collecting 
outpatient data. The days were:  Saturday, Monday, Wednesday, and Friday **.  

• Data collection: (1) Fatal injuries: information on the identification of the victims 
died of the injury were received from the Death Registration System of the 
MOHME. The interviewer collects the relevant data upon visiting his/her house 
after performing a face-to-face interview with the victim’s relative(s). (2) 
Inpatient and outpatient non-fatal injuries: data were collected from all hospitals 
in the University Region. Data was not collected from outpatient clinics not 
associated with hospitals. The person in charge of data collection was to review 
the victim’s medical records and in case the information were lacking s/he had to 
ask a related medical staff to provide the answers. For the sake of consistency in 
the answers the victim’s medical record was reviewed for the second time in the 
following week.   

• Data collection was done in multiple phases in different provinces with the 
intention of complete coverage. However, only the final phase uses reliable 
methodology. Thus, only the data collected in 2005 (i.e. 12 provinces) is analyzed 
in this report.  

• Definitions: Death: death that occurs as direct result of an injury. Inpatient cases: 
all injury related inpatient cases that have an inpatient medical record. Outpatient 
cases: all injury related outpatient cases that receive a type of care in the hospital 
but does not have an inpatient medical record. They might or might not have 
emergency room medical record. Those who did not receive a type of medical 
intervention were not considered as an outpatient case. Examples of outpatient 
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medical intervention are: suturing, casting/splinting, dressing the wound, and 
putting under medical observation for at least one hour. 
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* The Ministry of Health and Medical Education’s (MOHME) geographical division is 
based on the University Regions. Forty Medical Universities cover the whole population 
of Iran.    
** Friday is the single weekend day in Iran.  
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Appendix II-C: Demographic and Health Survey  
• The Ministry of Health and Medical Education (MOHME) performed the only 

DHS study in Iran in 2000.  
• 56674 urban households and 54952 rural household were interviewed during this 

survey. The response rate was 97.7%. 
• The survey is representative at country level for estimations done for our 

quantities of interest, i.e. number and rate of hospitalized road traffic injury (RTI) 
cases (both outpatient and inpatient), as well as number and rate of cases, in 
which people  receive only home care or no care at all after being involved in a 
RTI.  

• We analyzed 3 consecutive questions from DHS questionnaire: (1) “Has any 
member of your household suffered an accident during the past month?” The 
response categories are: yes, no, and don’t know. (2) “What type of accident did 
s/he suffer from?” One of the response categories is “traffic accident.” (3) “What 
treatment did s/he receive?” The response categories are:  “inpatient”, 
“outpatient”, “at home”, and “no treatment.”  

• Definitions: (1) “Motor vehicle accident: a motor vehicle accident encompasses 
all events involving the process of road traffic transportation and resulting in 
physical injury to the individual in question, regardless of whether he or she is the 
driver or passenger of the vehicle involved;” (2) “Vehicle: any automobile, 
bicycle, motorcycle, train, aircraft, ship, cart, etc;” (3) “Accident: is an event the 
occurrence of which is not expected and results in physical , psychological, 
financial, or social damage as well as injury.  For the purpose of this survey only 
accidents resulting in physical injury have been taken into account. This is 
determined by whether or not during the month preceding to the interview any 
accident had occurred.” (4) “Inpatient treatment: encompasses hospitalization in 
either the Accident/Emergency ward or in any other hospital wards in hospitals 
opened to public during 24 hours of all week days and weekends. Hospital stay 
was considered to be more than a full day (24 hours). The hospital can be either 
public or private; (5) “Outpatient treatment: any therapeutic measures carried out 
in  a hospital , clinic, or similar medical institution for a patient that stays less than 
24 hours in that medical facility. The interventions include: minor surgery, 
pharmacological therapy, or any orthopedic interventions. Treatment received in a 
physician’s office is also included here;” (6) “treatment at home: is defined as any 
therapeutic measure not formally prescribed by a physician or at a recognized 
health center. This definition encompasses dressing wounds at home, self-
medication, local or traditional remedies, and even interventions given by a local 
traditional healer.”   

• The total number of road traffic injuries, reported for a period of one month, was 
1175 (83% male). This number, multiplied by 12, yields the annual estimate. The 
number of original observations for the extreme age groups (<5 and >85 years 
old) was expectedly very small. In fact, for infants aged <1 year, there was no 
observation at all. 
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Comparison between estimates of DHS and that of Hospital Registry (HR): 
• Male to female ratio for the estimated number of inpatient cases in DHS and HR 

are 5.8 and 4.3 respectively.  
• The corresponding numbers for outpatient cases are: 4.7 and 4.3. The age group 

comparison is given in the following figure. 
 

RTI inpatient rate by age 
comparing  two different sources of data 
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Estimation of rates and incident cases at national level: 
Age and sex (or age and place of residence) specific rates for RTI hospitalization and 
outpatient visits as well as “home care” and “no care” are calculated. For incident cases, 
we first count the number of each event in the corresponding age and sex / place of 
residence category and multiply this number by 12 to get the annual estimate. To scale up 
from DHS to the national level, we use country population stratified for each age 
category and sex or each age category and place of residence. Information on the 2000 
population of Iran is derived from the Statistical Center of Iran (SCI) estimate based on 
the 1996 National Census. To estimate injury event rates, the number of incident cases in 
each age and sex/place of residence is multiplied by 12, and the result is divided by the 
number of samples in the related age category and sex / place of residence. The resulting 
number is multiplied by 100,000.  
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RTI outpatint rate by age 
comparing  two different sources of data 
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Lumping age groups provides smoother and more comparable rate curves. This 
technique overcomes the problem of paucity of information in some of the age 
categories, especially in the DHS dataset. The fact that outpatient rate estimated from 
DHS is always greater than the rate estimated from HR (except for the two extreme 
age groups) could, in part, be related to different definitions of “outpatient.” The DHS 
has a more inclusive definition than HR. This definitional difference might affect our 
estimations for inpatient cases as well because the DHS records inpatient cases from 
both private and public hospitals, but inpatient data in the HR is limited to public 
hospitals. However, one might argue that: (1) private hospitals rarely admit RTI 
patients in Iran, and (2) most districts lack either a private emergency unit inside a 
private hospital or a private hospital at all.  
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Appendix III: Comparison of VR and Forensics 
Table III-1: Province level estimates of road traffic crashes based on VR (our analysis) 
and Forensic Medicine records1. 

Province 
2005 
VR 

2006 
Forensic  

Ardebil 359 337 
Booshehr 486 430 
Chaharmahal_Bakhtiari 321 346 
East_Azarbaijan 1457 1125 
Fars 2898 2238 
Gilan 1473 1296 
Golestan 829 647 
Hamedan 783 869 
Hormozgan 689 712 
Ilam 262 180 
Isfahan 1966 1341 
Kerman 1933 1659 
Kermanshah 1165 677 
Khoozestan 1285 1559 
Khorasan_Razavi 2724 2174 
Kohkilooyeh_Boyer_Ahmad 222 223 
Kordestan 729 618 
Lorestan 742 869 
Markazi 687 736 
Mazandaran 1705 1246 
North_Khorasan 474 385 
Qazvin 755 740 
Qom 322 515 
Semnan 286 464 
Sistan_Baluchestan 1064 1058 
South_Khorasan 319 239 
West_Azarbaijan 1041 883 
Yazd 568 475 
Zanjan 606 481 
Tehran - 2645 
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Appendix IV-Impacting Vehicle Analysis (Additional Results) 
Chapter 3 describes road traffic deaths by impacting vehicle. This appendix provides 
results from the same analysis for hospital-inpatient cases (Table IV-1 and Figure IV-1) 
and hospital-outpatient cases (Table IV-2 and Figure IV-2). 
 
Table IV-1: Inpatient cases - Who-hit-who matrix  

▼ VICTIM  MODE▼
Pedestria

n Bicycle

Motorized 
Two 

Wheeler Car Truck Bus Others
Single 
Vehicle Total

Pedestrian 0% 0% 8% 11% 1% 0% 0% 0% 21%
Bicycle 0% 0% 1% 2% 0% 0% 0% 2% 5%

Motorized Two Wheeler 0% 0% 10% 20% 1% 1% 1% 17% 51%
Car 0% 0% 0% 6% 2% 1% 0% 9% 18%

Truck 0% 0% 0% 0% 0% 0% 0% 1% 1%
Bus 0% 0% 0% 0% 1% 0% 0% 1% 3%

Others 0% 0% 0% 0% 0% 0% 0% 0% 1%
Total 0% 1% 19% 39% 6% 2% 2% 30% 100%

Total + single veh* 0% 3% 37% 49% 6% 3% 2% n.a. 100%

IMPACTING VEHICLE

 
Notes: Numbers are the percent of all RTI deaths. Last row includes the fraction of single vehicle cases in 
the corresponding vehicle's total. These results are estimated from all inpatient cases in the hospital dataset 
for which both impacting vehicle and victim mode were known.  
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Notes: Numbers are the percent of all RTI deaths. Last row includes the fraction of single vehicle cases in 
the corresponding vehicle's total. These results are estimated from all inpatient cases in the hospital dataset 
for which both impacting vehicle and victim mode were known.  
Figure IV-1: Inpatient cases – impacting vehicle versus victim's mode of transport 
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Table IV-2: Outpatient cases - Who-hit-who matrix  

▼ VICTIM  MODE▼
Pedestria

n Bicycle

Motorized 
Two 

Wheeler Car Truck Bus Others
Single 
Vehicle Total

Pedestrian 0% 0% 3% 3% 0% 0% 0% 0% 6%
Bicycle 0% 0% 0% 0% 0% 0% 0% 1% 2%

Motorized Two Wheeler 0% 0% 2% 5% 0% 0% 0% 7% 15%
Car 0% 0% 0% 1% 0% 0% 0% 2% 4%

Truck 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bus 0% 0% 0% 0% 0% 0% 0% 0% 0%

Others 0% 0% 0% 0% 0% 0% 0% 0% 0%
Total 0% 0% 6% 10% 1% 0% 1% 10% 28%

Total + single veh* 0% 1% 13% 11% 1% 1% 1% n.a. 100%

IMPACTING VEHICLE

 
Notes: Numbers are the percent of all RTI deaths. Last row includes the fraction of single vehicle cases in 
the corresponding vehicle's total. These results are estimated from all outpatient cases in the hospital 
dataset for which both impacting vehicle and victim mode were known.  
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Notes: Numbers are the percent of all RTI deaths. Last row includes the fraction of single vehicle cases in 
the corresponding vehicle's total. These results are estimated from all outpatient cases in the hospital 
dataset for which both impacting vehicle and victim mode were known.  
Figure IV-2: Outpatient cases – impacting vehicle versus victim's mode of transport 
 


