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Abstract 
 

Background: Road traffic accidents (RTA) is recognized internationally as the major threat to human health and, 
motorcycle collision victims form a high proportion of those killed or injured in RTA.This study was performed to 
evaluate the patterns of motorcyclist’s mortalities. 
 
Methods: All motorcyclists’ corpses that were presented to the legal medicine center of Mazandaran Province 
during January 2002 to January 2004 were enrolled and the patterns of motorcyclist’s mortalities were determined.  
 
Results: Of the 89 bodies, 93.3% were male and 84.2% were riders. About 60% sustained injuries from collision 
with a car. Two third of the deaths occurred in the first half of the year. Three fourth of the death occurred in 
heavy traffic volume time of a day (7 am to 10 pm) peaking at 9 pm (21%). Fifty seven percent died on the rural 
roads collisions and 47% on the urban road collisions. Head injury was the main cause of death (50.6%). 
 
Conclusion: Motorcyclist’s mortalities were prevalent in young motorcycle riders (males), collision with a car, first 
half of the year, heavy traffic volume time, riding on rural roads, and head injury was the main cause of death. 
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Introduction 
 
Road traffic injuries and deaths caused by motor ve-
hicles are a growing public health problem all over 
the world.1 Several studies have shown that road traf-
fic injuries are a major cause of death and disability 
globally, with a disproportionate number occurring in 
developing countries.2 Worldwide, an estimated 1.2 
million people are killed in road crashes each year 
and as many as 50 million are injured. Projections 
indicate that these figures will increase by about 65% 
over the next 20 years unless there is new commit-
ment to prevention.3 By 2020 traffic accidents are pro-
jected to be the third leading cause of death and dis-
ability worldwide after ischemic heart disease and 
unipolar major depressin.4 

At present, motor vehicle accidents are the main 

cause of unintentional death in the United States in 
ages of 1 to 34. Annually, about 42000 people die, 
more than 3000.000 are injured and 500.000 are hos-
pitalized due to traffic accidents.5 In other thickly 
populated and heavy traffic countries such as China 
and Singapore, motor vehicle accidents are the main 
cause of death.6,7  

Motorcycles are the most dangerous form of mo-
torized transportation. Per vehicle miles traveled, mo-
torcycles are about 3 times as likely as passenger car 
occupants to be injured in a crash, and 16 times as 
likely to die.8 Motorcycle riders due to small size of 
vehicle represent a vulnerable group of road users. 
Contrary to a car crash, in a motorcycle crash, the 
riders often absorb all kinetic and compressive energy 
resulted from the crash. In motorcycle crashes, every 
part of the body as head, spine, chest, pelvis and 
limbs may be injured. The kind and severity of injury 
are related to many factors such as kind of motorcy-
cle, using of preventing devices, speed and anatomi-
cal position of the riders at the time of collision. Head 
injuries comprise up to 75% of death in motorcycle 
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accident victims.5 The purpose of this study was to 
evaluate the patterns of motorcyclist’s mortalities in 
this region. 
 
 
Materials and Methods 
 
The study was a cross-sectional and census sampling 
method. All motorcyclists’ corpses presented to legal 
medicine center of Sari, Center of Mazandaran Prov-
ince in the northern Iran during January 2002 to Janu-
ary 2004 were evaluated. The bodies were examined 
thoroughly and their injured parts were determined 
and recorded. Information including gender, age, be-
ing rider or pillion passengers, kind of opponent ob-
ject, pattern of injuries, place and time of death, being 
on rural or urban roads and main cause of death were 
collected according to the information obtained from 
police collected crash and injury data, ambulance 
staff, hospital files and relatives. The aggregated data 
were analyzed, using SPSS statistical software and 
Chi–Square test. In this study, 8 am to 10 pm and 10 
pm to 8 am were assumed as heavy traffic volume 
time and light traffic volume time in a day, respec-
tively and 15 to 25 year old cases as young age group 
 
 
Results  
 
Among 348 road traffic accidents (RTA)-induced 
deaths, 89 (25.6%) were the motorcyclist ones. Of the 
89 motorcyclists bodies, 83 (93.3%) were male and 6 
(6.7%) were female with the mean age of 28.1±13.3 
years. The youngest victim was 1.5 year and the old-
est one was 75 years old. Fifty two (58%) were be-
tween age range of 15 to 25 years who were called 
the young age group. 

Motorcycle riders included 84.3% and pillion pas-
sengers comprised 15.7% of cases. All female cases 
were pillion passengers. Motorcyclists sustained inju-
ries from collision with a car in 59.1%, collision with 
a heavy lorry in 11.4% and collision with other ob-
jects in 29.5%. Pattern of injuries to different parts of 
the body as shown in Table 1 included: skull and 
face (95.5%), extremities (93.3.1%), brain (74.2%), 
trunk (66.3%) and neck (14.6%). 

Twenty eight percent died at the scene of accident; 
9% during transportation to the hospital and 63% at 
the hospital. Twenty one cases (23.6%) underwent 
multiple surgical procedures and 68 (76.4%) had no 
surgery. 66.3% of the deaths happened in the first half 

of the year and 33.7% in the second half.  
 
Table 1: Frequency of injuries in 89 motorcyclist’ 
corpses in Mazandaran Province, northern Iran 
Site of injury No (%) 
Skull and face  
Extremities: 
        Upper extremity 
        Lower extremity 
        Both 
Brain 
Trunk: 
       Chest 
       Abdomen 
       Both 

85 (95.5)  
83 (93.3) 
27 (30.3) 
23 (25.8) 
33 (37.0) 
66 (74.2) 
59 (66.3) 
29 (32.6) 
18 (20.2) 
12 (13.5) 

 
The maximum mortality was in June [13, 14.6%] 

and September [13, 14.6%] and the minimum in 
January (2, 2.2%). Forty eight (53.9%) of the 
deaths occurred between 4 pm to 9 pm with peaking 
at 9 pm (19, 21.3%). Fifty one (57.3%) deaths oc-
curred on the rural roads and 38 (42.7%) on the urban 
roads. On the rural road collisions, 42 (82.3%) deaths 
occurred in heavy volume traffic time (8 am to 10 
pm) and 9 (17.6%) in light traffic volume time (10 
pm to 8 am). On the urban road collisions, these pro-
portions were 25 (65.8%) and 13 
(34.2%), respectively (p=0.073). The frequency of 
death in the young age group (15 to 25 years) in light 
and heavy traffic volume time was 18 (81.8 %) and 
34 (50.7%), respectively (p= 0.010).  

Head injury was the main cause of death in 45.1% 
and 57.9% of cases on the rural and urban road colli-
sions, respectively (p= 0.232). Head injury and its 
complications were the cause of 44.6 % (30) and 
81.8% (18) of the deaths in the heavy and light traffic 
volume time, respectively (p<0.001). Generally in 45 
(50.6%) cases, head injury was found as the main 
cause of death. 
 
 
Discussion 
 
Road traffic injuries and fatalities have become a ma-
jor public health and socio-economic problem in Iran. 
Injuries, fatalities and economic losses due to RTA 
have increased with the rising level of motorization. 
Basic information on the risk factors of road traffic 
injuries in Iran is scare.9 In the years 2002 and 2003 
in Mazandaran Province, 1119 and 1353 people died 
due to RTA, respectively. Among them 166 and 307 
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people were motorcyclists, respectively. So there was 
a rising rate of 21% and 85% for RTA and motorcy-
clists death in these consecutive years. 

In this study, we evaluated the patterns of motor-
cyclist’s mortalities in Mazandaran Province. Most of 
motorcyclist bodies (93.3%) were male and 58% 
were in the young age range. This finding is compati-
ble with other investigations.10-12. We found that 
84.3% were motorcycle riders and 15.7% pillion pas-
sengers. Stela et al. showed that 35 out of 39 (89.7%) 
were motorcycle riders and 4 out of 39 (10.3%) were 
pillion passengers.11 In our cases, the most common 
collision (59.9%) was the collision with a car. Lang-
ley et al. found the majority of deaths (63%) were 
attributable to a collision with another motor vehi-
cle.10 We found skull and face, extremities, brain, 
trunk and neck were injured in a decreasing fre-
quency. Sirathranont and Kasantikul showed that the 
most fatal injuries to the motorcyclists were to the 
head, abdomen, and chest in decreasing frequency.12 

In another investigation, head injury followed by 
chest and abdominal trauma were found to predict a 
reduced survival rate.13  

In the current study, the majority of cases (63%) 
died at the hospital. At scene deaths were reported in 
25 out of 39 (64.1%) and 44 out of 59 (75%) cases 
previously.11,14 This difference may be attributed to 
the severity of injury, unsafe behavior of riders, and 
inadequate road traffic safety programmer. Most mo-
torcycle accidents were shown to happen during 
weekend trips out in summer.15, 16 We found most of 
the deaths happened in the first half of the year 
(66.3%) and the incidence of death was higher in the 
two last months of the summer [June (15%): and Sep-
tember (15%)]. In our region, this period is the 
heavy traffic volume time with most trips and is asso-
ciated with a high rate of RTA. In the present study, 
most of the deaths (67, 75%) occurred in heavy traffic 
volume time with the highest rate (58, 54%) between 
4 pm to 9 pm, peaking at 9 pm (19, 21%). Sirathanont 
demonstrated most of motorcycle crashes were be-
tween 6 pm and 9 pm.12 Ding et al. reported most 
head injuries occurred between 4 pm and 11 pm, 
peaking at 9 pm.17 This threatening period of a day is 
early night with heavy traffic volume time and 
high possibility of RTA. Darkness, greater speed and 
low conspicuity of motorcycle riders at the time of 
motorcycle crashes were reported to increase the risk 
and severity of motorcycle collision injuries.18,19 

We found that deaths on rural roads were more 
than that on urban road collisions (57.3% vs. 42.7%) 
and the frequency of death in young age group 
in light and heavy traffic volume time was 81.8% and 
50.7%, respectively. Lin et al.’s study showed being 
on rural roads at the time of motorcycle crashes in-
creased the severity of motorcycle injuries among 
young adult riders with the adjusted odd ratio (OR) of 
rural to urban roads equal to 1.64.18 A study from 
Ghana showed the majority of road traffic fatalities 
(61.2%) and injuries occurred on roads in rural areas. 
About 58% more people died on roads in the rural 
areas than in urban ones, and generally more severe 
crashes occurred on rural roads compared with urban 
ones.20 It was also reported 60% of total road crashes 
and 65% of at –scene deaths occurred in rural areas.21 

Our study found out that head injury was the 
leading cause of death in general. Head injury was 
reported to be the most common reason for 
death.5,22,23 In several studies, it was shown that 
helmets provided adequate protection and reduced 
the severity of head injury and death significantly in 
motorcycle riders who had crash.5,17 The use of hel-
met in our country is not popular and two studies 
from Tehran noted helmets were used only by 6% to 
8% of motorcyclists23,24 Motorcyclists’ injuries and 
deaths are also related to the characteristics of geog-
raphy, climate, people’s business, the sense of traffic 
safety, the basic traffic construction and manage-
ment and availability of proper emergency care. In 
our region, these factors may have a role in the oc-
currence of motorcyclists’ injuries and deaths. So it 
warrants further investigations. 

In summary, motorcyclist’s mortality was seen 
mostly in young men motorcycle riders, collision 
with a car, first half of the year, June and September, 
heavy traffic volume time, 4 pm to 9 pm and, riding 
on rural roads. Head injury was found as the main 
cause of death. 
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