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Introduction 
 

Road traffic accidents (RTA) are one of the lead-
ing causes of fatality throughout the world (1) im-
posing a considerable cost on the countries’ econ-
omy (2). According to the statistics of WHO, 5.6 
million people die in unintentional injuries of 
whom 65% are victims of RTA (3, 4). Iran, repre-
senting 1% of the world population comprises 
one fortieth of road traffic accidents. The country 
has 17 million vehicles (approximately one vehicle 
for every four individuals), a number higher in 
eastern Mediterranean but lower comparing to 
industrialized and developed countries(5) which is 
also annually increasing by 1 to 1.5 million. The 
figure for fatalities is estimated at an annual rate of 
5-6 million per 10000 cars worldwide. However, 

35 people die for every 10000 cars in Iran (6, 7). 
In addition, RTA stands as the most prevalent 
cause of injury and the second leading cause of 
death in Iran (8, 9).  
Accidents of these kinds can be reduced signifi-
cantly through effective planning (10, 11). Yet, 
despite implementing interventions that target 
road user behavior such as, greater use of speed 
cameras and  imposing heavier fines and penalties, 
the annual number of deaths is still on the rise and 
therefore the epidemiology of RTA need further 
investigations (12).  
Although there have been numerous studies on 
the road-traffic accidents, the study of trends is 
limited in Iran. In addition, similar to other prov-
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inces in Iran, traffic density has been increasing 
over the recent years and there has been a report 
on increase in rate of mortality from RTA in Fars 
Province (13).  
This study was conducted to determine the trend 
of fatalities and its determinants  in the province 
of Fars Province, southern Iran as the most popu-
lated province in south of Iran.  
 

Methods 
 

Study sample 
This cross-sectional study was conducted to inves-
tigate the trends in fatalities from 2004 to 2010 in 
Fars Province. The province of Fars is the largest 
province in the south of Iran, which has a popula-
tion over 4 million people and 2229 kilometers 
main road from which 569 kilometers is com-
prised of highways (13).  
The data of mortality resulting from traffic acci-
dents was obtained from the Province mortality 
data (excluding data from Fasa and Jahrom which 
are not part of Shiraz University of Medical Sci-
ences), in which the disease coding system was 
based on the 3 digit coding of international classifi-
cation of diseases 10th revision (ICD 10). For the 
purpose of this study we included all external caus-
es coded as V01 to V99 (14).  
In Iran, Deputy of Health in Ministry of Health 
and Medical Education is responsible for collection 
of death data. In order to increase the coverage of 
data, other sources such as reports from national 
organization for civil registration, cemetery and 
hospitals are usually cross-checked. In each prov-
ince, the corresponding organizations are responsi-
ble for providing relevant mortality data (15). In 
addition, we obtained mortality data from Fars’ le-

gal medicine organization and by matching with 
our data we completed the province mortality. 
While for matching we used name, family name, 
father’s name plus the date of RTA, for doing anal-
ysis we deleted all identifiers. This study was ap-
proved by Research and Ethics Committee in Shi-
raz University of Medical Sciences. 
 

Data Analysis 
After collecting the data, they were fed into Mi-
crosoft Excel software and then the repeated cas-
es were deleted using matching the first, last and 
father name. Regarding the Fars population, we 
used census data (2006). We calculated road-
traffic mortality rate and we standardized the rate 
by direct method, using the world standard popu-
lation (16). 
The data were analyzed using SPSS ver.19 and Ex-
cel. To investigate about trends in road-traffic fa-
talities, we used linear regression. In order to ex-
amine the seasonal, monthly and weekly pattern of 
deaths related to road-traffic accident we used chi-
squared tests. 
 

Result 
 

From 2004 to 2010, 12954 people died in traffic 
accidents in the province of Fars from which 
10442 (80%) were male and 2512 (20%) were fe-
male. The mean age of deaths was 36±20, 38±23 
for females and 35±19 for males (P<0.001).  
Road-traffic fatalities are the causes of 14% and 
5.5% of male and female mortality in Fars, respec-
tively. Totally the deaths resulting from road-traf-
fic accidents on the average have assigned to 12% 
of the overall deaths over the past 7 years.  

   

 
 

Fig. 1: The percentage of mortality from RTA in 24 hours, Fars, Province, Iran (2004-2010)  
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We succeeded to determine the cause of death of 
5840 people who had died in traffic accidents. 
2254 people (38%) died because of head injuries, 
292 people (5%) because of bleeding, 1600 people 
(27%) because of multiple fractures and injuries 
and the rest due to other reasons. 
We investigated time of road-traffic fatalities for 
2568 cases (Fig. 1).  
The highest number of deaths is belonging to the 
time interval between 6 p.m. to 8 p.m. followed by 
11 a.m. to 12 noon. 
Investigation of weekly, monthly and seasonal pat-
tern of such fatalities revealed that road-traffic 
fatalities were highest in summer especially in Sep-
tember and weekends (Table 1). 
The annual mean crude death rate attributed to 
road-traffic accident in Fars was 45 per 100000, 18 
per 100000 for females and 73 per 100000 for 
males (P<0.001). After standardization with world 
standard population the corresponding values de-
creased to 27, 12 and 42 per 100000, respectively. 
On the other hand, investigating the mortality rate 
over the study period in men and women revealed 
a decreasing and an increasing trend, respectively 
(P<0.05) (Fig. 2). 
The other finding of this study indicated that mor-
tality rate varies with age. The highest annual mor-
tality rate (76.6 per 100,000)  belonged to the age 
group of 18 to 30 years old followed by people 
aged less than 18 years old (42 per 100,000). Re-
garding trends over the years of study, although  
the mortality rate among people aged 18 to 30 
years old was incremental (P<0.05), there was a 
decreasing trend for those aged35 to 45 years old 
and under 18 years old. However, mortality 

among those older than 45 years old showed fluc-
tuation with no significant trend. 

 
Table 1: Weekly, monthly and seasonal pattern of 

mortality from RTA, Fars Province, Iran (2004-2010) 
 

P val-
ue** 

FREQUENCY Explained 
variance* 

Time of 
event 

0.029  8% Week 

 5.8 ±3  Sat 
5.5±3 

5.3±3 

Sun 

Man 
6.2±3 Tue 
6.4±3 Wed 
6.7±3 Thu 
6±3 Fri 

0.001  24% Month 
 127±15  January 

130±12 February 
152±18 March 
185±19 April 
183±31 May 
189±33 June 

208±14 July 
210±20 August 
227±29 September 
202±18 October 
179±28 November 
161±18 December 

0.001  28% SEASON 
 558±60  Spring 

647±58 Summer 
543±40 Fall 
409±30 Winter 

*The reported variance is the squared correlation of 
the original time series  
**chi-square test the significance of seasonality against 
the null hypothesis of no seasonality 
Frequency is the number of cycles per year 

 

 
 

Fig. 2: Trends in deaths resulting from RTA by sex, Fars, Province, Iran (2004-2010) 
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Fig. 3: Trends in deaths resulting from RTA by age group, Fars, Province, Iran (2004-2010) 
 

Discussion 
 

The results of the present study showed that alt-
hough trend in mortality rate among men is slight-
ly decreasing, it is increasing among women. In 
addition, regarding age specific mortality rates, the 
highest value is in the age group 18-30 years 
which is approximately twice compared to the 
other age groups. While trends among all other 
age groups are slightly decreasing, death rate 
among people aged 18 - 30 years is increasing. 
By involving the active part of the society, such 
fatalities in addition to the reduction in the 
productivity and economic losses, they cause nu-
merous years of life lost. Similarly in the other 
parts of the world the mortality from traffic acci-
dents mostly occurs in young ages:  Spain 20 to 
24(17), Brazil 20 to 39(18), Nigeria 15 to 20(19), 
China 18 to 30(20), Thailand 16 to 25(18) and In-
dia 18 to 37(21). All these reports are consistent 
with the reports from World Health Organization 
saying that most of fatalities occur in people aged 
15-44 years old(17, 21, 22).  
Due to the young population of Iran and the high 
mortality  rate  in young people, the age-standard-
ized mortality rate of  road-traffic accidents be-
came less than crude death rate, but still more 
than the world average which is estimated to be 
19 to 22 per 100,000(22). If we take into consider-
ation the number of unregistered deaths related to 
road-traffic accident (which is claimed to be sig-
nificant), such differences between mortality in 
Iran and the world will be critical (9). An im-
portant issue that requires serious consideration is 

increasing trends in mortality due to road-traffic 
accidents among people aged 18-30 years which is 
the active part of each population. To address 
such issue, health policy makers plus other re-
sponsible organization need to implement effec-
tive preventive strategies. Such preventive meas-
ure might include changes in traffic rules in order 
to reduce the number of accidents and fatalities, 
improvement in road and vehicle safeties plus 
more focus on training of drivers.  Although over 
recent years, the traffic police have been trying to 
reduce the number of accidents with an increase 
in the number of speed cameras, amount of fines 
and mass training programs, the effect of such 
measures have been hampered with lack of bal-
ance between the number of cars and develop-
ment in road infrastructure (9, 23). Even, because 
of cultural issues, in large cities the number of 
overpasses and under passes that have been built 
over recent years is underused. 
In regard to vehicle safety, periodic inspections of 
vehicle plus obligation in insertion of air bags to 
all vehicles are all regulations that can effectively 
reduce the number of fatalities in future. 
The other findings of this study indicate that the 
rate of mortality of traffic accidents for males is 4 
times higher than that in females which is con-
sistent with the similar studies in Iran, United 
States, France, Sweden, Spain, India, Thailand, 
Brazil and many other countries(21, 22, 24). Vari-
ous reasons are suggested for such finding such as 
higher risky driving styles and greater proportion 
of men who are less respecting to the driving law 
(25). However, with decrease in trends of mortal-
ity rate attributed to road-traffic accident in men 
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and simultaneous increase among women, it is 
expected in near future that the difference be-
tween mortality from traffic accidents for males 
and females disappears. More involvement of 
women in Social-economic activities outside home, 
greater tendency to use personal cars, are possible 
causes contributing to such trends (26, 27).  
The present study indicated that the highest num-
ber of fatalities from road-traffic accidents occurs 
from 18 to 20 pm. Other studies had achieved 
different results: in Saudi Arabia, Jordan, turkey 
and china the highest number was between 12 
noon to 18 pm, for Sweden 10 a.m. to 12 noon 
and for Italy 13 to 17 pm (24, 28, 29). Such differ-
ences are probably due to social and cultural dif-
ferences of various countries. In addition, envi-
ronmental factor (such as whether condition dur-
ing summer and winter and the hours of sunrise 
and sunset) and busy times of day are other im-
portant factors that may lead to such variation. In 
western countries the main reason for traffic acci-
dents is believed to be due to alcohol abuse. 
Drinking alcohol is illegal in Iran; however it can-
not totally be disregarded. In fact, times between 
18 to 20 pm are rush hour in cities in Iran and 
near to sun set which in turn increase the number 
of car accidents in roads out of towns.  The high-
est number of fatalities during weekend and Sep-
tember is consistent with other reports and is 
mainly for increase in number of travels within 
and between cities (30-34). As it was mentioned 
earlier the main causes of death were head injuries 
and multiple fractures respectively, which was con-
sistent with the finding of similar studies of Iran 
and other countries (21, 35). 
In this study, due to the unspecified number of 
cars in Fars province and the condition of died 
people (pedestrian, driver or passenger) we were 
not able to determine mortality rate in terms of 
the number of vehicles and the condition of car 
occupants; therefore it is recommended the future 
studies consider such variables.  
 

Conclusion 
 

An increasing trend in mortality rate attributed to 
road-traffic accident among women which might 

be a reflection of improvement in socio-economic 
status of women in Iranian population plus still 
high road-traffic mortality rate need to be consid-
ered seriously. In order to reverse this trend, the 
Ministry of Health and Medical Education, Minis-
try of Roads and Urban Development, Ministry of 
Industry, Mine and Trade plus traffic police need 
to make an effective collaboration to improve: the 
injury medical services in all levels, roads infra-
structures, quality of domestic cars and new regu-
lations and implementation of traffic laws. 
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