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Abstract

Background: Motorcyclists are among the most vulnerable groups of road accident victims, who are prone to a growing 
mortality rate due to the constant rise in the number of accidents. This study was performed to investigate the injury 
patterns among motorcyclist trauma patients admitted to Kamyab Hospital, the largest trauma center affiliated with 
Mashhad Univercity of Medical Sciences, Mashhad, Iran, due to an accident. 

Methods: This cross-sectional study was conducted on motorcyclists referred to our hospital due to accidents from 
August 23, 2014 to August 22, 2016 to receive treatment. After the accurate examination of the collected data and 
correction of the potential errors, they were subjected to analysis. The gathered data included the demographic 
variables, injury pattern, accident time, and accident type. Data analysis was performed in Stata Software, version 12.  

Results: A total of 4,205 motorcycle accident cases were hospitalized (14% of all cases were hospitalized during the 
two-year study period). The mean age of the patients was 30 years, and 88% of them were male (a male to female ratio 
of 7.3). Car- and pedestrian-motorcycle collisions were the most common causes of injury that accounted for 68% and 
22% of the cases, respectively. The head was the most commonly injured site of the body; in this regard, 59.7% of the 
admitted patients and 85.4% of total death cases had a head injury. In addition, 67% of the target population received 
trauma in more than two parts of their body. The elbow, arm, and hip were the least regions involved.

Conclusion: Motorcycle accidents cause severe physical injuries to the patients’ body. Head injury was the most 
common type of trauma, leading to a wide range of disabilities. Therefore, the use of crash helmets and avoidance of 
dangerous driving behaviors will remarkably decrease such trauma.

Level of evidence: IV
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Introduction

Road accidents are regarded as the most common 
type of accidents threatening the lives of many 
people annually (1). These accidents stand as the 

eighth cause of death; moreover, they are reported as 
the first cause of mortality in the age group of 15-29 
groups. Accordingly, road traffic injuries are a major 
public health problem across the world (2). Annually, 

road accidents account for > 1.24, > 10, and 50 million 
cases of mortality, permanent disabilities, and injuries, 
respectively (3, 4). 

According to the reports of the World Health 
Organization (WHO), the rate of road accidents in Iran 
exceeds the global average. This report places Iran among 
the countries with the highest road traffic death rate (1, 
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quantitative variables were described as mean and 
standard deviation. In addition, the qualitative 
variables were presented as number and ratio in tables 
and figures. The relationship between age and the 
relevant outcome was examined using the t-test. A 
P-value less than 0.05 was considered statistically 
significant. 

Results
During the period of the study, a total of 4,205 

patients were referred to our hospital due to road 
accidents pertaining to motorcycles to receive 
treatment. The mean age of the patients was 30±8 
years, and 88% of them were male, therefore rendering 
a male to female ratio of 7.3. Car- and pedestrian-
motorcycle collisions were the most common causes of 
injury that accounted for 68.1% and 22.6% of the 
cases, respectively. Furthermore, 9.3% of the 
individuals were injured due to motorcycle overturn 
or collision of two motorcycles. 

The youngest and oldest patients were 1 and 96 years 
old, respectively. There were 82 injury-related deaths 
during the study period resulting in a 2% mortality rate. 
The mean ages of the discharged and dead patients 
were 30±0.28 and 45±2.5 years, respectively, and this 
difference was statistically significant (P<0.001). In 
addition, the majority of the discharged patients 
belonged to the age group of 15-34 years, whereas the 
highest rate of mortality was seen in the age group of 
over 60 years [Table 1].

The head was the most commonly injured site of the 
body, followed by the foot, face, and forearm. In this 
regard, 59.7% of the admitted patients and 85.4% of 
total death cases had head injuries. Additionally, 67.1% 
of the target population had traumas in more than two 
regions of the body [Figure 1].

The findings of the current research showed that the 
upper and lower limbs trauma was observed in 78.8% 

5). The rate of road accidents in Iran is 13 times more 
than the global average. In this regard, many people die 
or get injured each year as a result of these accidents (6). 
Industrialization has resulted in an increase in the rate of 
road accident death in Iran (30 to 39 cases per 100,000 
people) (7). 

The most fatal road accidents are those pertaining to 
motorcyclists.This type of vehicle is inherently unsafe 
and is increasingly used by the youths (8, 9). It is 
estimated that in Iran, about 30% of the motor vehicles 
are motorcycles (10). Motorcyclists are respectively 
prone to 30 and 9.3 times higher risk of accident and 
death, compared to other road drivers (11, 12). The 
description of the demographic features and details of 
the accidents are of utmost importance in the 
prevention, management, and analysis of road 
accidents. Regarding this and given the high mortality 
rate of motorcyclists in road accidents, the current 
study was conducted to describe the injury patterns 
and mortality rate of the motorcyclists admitted to 
Kamyab Hospital, the largest trauma center affiliated 
with Mashhad Univercity of Medical Sciences, 
Mashhhad, Iran (13).

Materials and Methods
The clearance for performing this study was provided 

by Mashhad University of Medical Sciences, Mashhad, 
Iran (No. 951654). All the road accidents pertaining to 
the motorcyclists, who were referred to our hospital 
from August 23, 2014 to August 22, 2016 and registered 
in the Iranian Hospital Information System, were 
included in this study. The received data were accurately 
checked and examined before analysis, potential errors 
were corrected, and upon obtaining accurate reliable 
data, an analysis was performed in Stata software 
(version 12). 

The collected data included age, gender, time, type 
and site of trauma, mortality rate, and vehicle type. The 

Table 1.Demographic data

Variables category of variables
discharged Death Total

number percent number percent number percent

Age

15< 428 10.4 5 6.1 433 10

15-29 2028 49.4 20 24.4 2048 50

30-44 957 23.3 18 21.9 975 23

45-60 420 10.3 17 20.7 437 10

60> 273 6.6 22 26.9 295 7

total 4106 100 82 100 4188 100

Sex

male 3612 88 77 93.9 3698 88

Female 495 12 5 6.1 504 12

Total 4107 100 82 100 4202 100

Head was the most common injured site of the body. 59.7% of the admitted patients and 85.4% of total death cases had trauma to head. The leg, foot, 
and face were the next commonest trauma sites. 67.1% of the target population received traumas on more than two parts of their bodies. (Figure 1).
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and 60.9% of the cases, respectively. The elbow, arm, 
and hip were the least regions involved. The frequency 
distribution of the accidents was indicative of a variation 
in the frequency of the accidents across different 

months. In this respect, July and August accounted for 
the highest rate of accidents, and the highest death 
incidence rate (per 1000 accidents) occurred in 
September [Figure 2]. In terms of seasonal frequency, 

Figure 1. Frequency of body region injured in trauma.

Figure 2. Distribution of accidents and mortality rate in different months of the year.
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Figure 3. Frequency of accidents and mortality rate in different hours of a day.

the highest rate was in the summer, while the lowest 
rate belonged to the winter. In addition, the majority of 
the accidents had occurred at 22:00, and the highest 
mortality rate belonged to the accidents which had 
happened at 7:00 a.m. [Figure 3].

Discussion
The motorcyclists are among the most vulnerable 

groups of road accident victims. Given the inherent 
unsafety of this type of vehicle and its growing usage by 
the youths, there has been an increase in the incidence 
of road accidents involving these road users (14). In this 
study, 60% of the trauma cases were observed in the 
age group of 15-34 years with a mean age of 30 years. 
Similar studies have also shown that motorcycle 
accidents mostly happen among individuals of younger 
age group. The mean age is reportedly fluctuating 
between 22 and 31 years of age (8, 15-17). 

The relatively low price of motorcycles, compared to 
cars, in low-income countries has been the reason for 
the constant increase in using these vehicles by the 
youths. On the other hand, the lack of experience, sense 
of excitement, and false self-confidence in the youths 
increase the risk of accidents in this age group. 

The male to female ratio of 7.3 observed in the study 
population demonstrates a higher risk of injury among 
males than females. In Iran, women are not licensed to 
drive motorcycles. Furthermore, men are far more 
involved in occupational and recreational activities. 
Females constituted only 6% of injury-related death cases 
indicating the considerably higher incidence of fatal 
trauma in men (8, 15-17). In the current study, the head 
was the most commonly injured body region, followed by 
the leg and face.

The most commonly injured body regions that have 
been reported in the literature are the head, neck, 
thorax, and extremities, the most fatal of which was 
head trauma. Likewise, more than 80% of the dead 
patients in this study had head trauma. In a study 
carried out in Gilan province, Iran, it was shown that the 
head and neck traumas accounted for 83% of cases, 
while face traumas were observed in 14% of the cases 
(18). In a study conducted in the United States, Sosin et 
al. reported 53% of total death cases were caused by 
head trauma (19). In addition, lower extremities 
traumas were more frequent than the injuries of the 
proximal part and upper extremity. 

Most of the accidents happened in the summer (i.e., in 
July, August, and June in order of frequency). Similar 
studies have also demonstrated this seasonal incidence 
(14, 20, 21). People tend to use motorcycles in hot 
weather more often; therefore, the increase in using this 
vehicle in the summer heightens the number of 
accidents in this season.

The majority of the accidents had occurred at 22:0; 
however, the highest mortality rate belonged to the 
accidents having occurred at 7:00. Death risk has been 
reported to be 2-3 times higher in the accidents taking 
place in the early hours of a day in different studies 
(22-24). The reason for the higher death incidence at 
early hours in the morning may be the less strict traffic 
control and the lighter traffic, which, in turn, urges the 
drivers to move faster, resulting in a rise in the death 
risk at accidents.

The crash helmet decreases the incidence and severity 
of traumas in motorcyclists. Those who do not wear 
such helmets are at a higher risk of receiving severe 
head trauma, compared to the cyclists with helmets 
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(25, 26). In addition to death, road accidents cause 
disabilities, injuries, and high costs. The disabilities and 
injuries resulting from road accidents are respectively 8 
and 40 times more common than the death cases (3, 4, 
27). The annual financial costs caused by such accidents 
are estimated to be 500 billion dollars (28).

Motorcycle accidents lead to severe physical injuries. In 
the current study, head injury was recorded as the most 
common type of trauma, leading to a wide range of 
disabilities. Therefore, the use of motorcycle helmets and 
avoidance of dangerous driving behaviors will remarkably 
decrease such traumas.
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