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Background: Since Iran has one of the highest mortality rates of car accidents in the world, 
the study of the pattern and reasons of trauma in car occupants can provide useful information 
to determine the underlying causes of injuries and deaths in traffic accidents. Accordingly, 
this study was conducted to determine the pattern, frequency, and causes of traumatic injuries 
caused by traffic accidents in car occupants.

Methods: This cross-sectional study was conducted during the first 6 months of 2017 in 
Shahid Beheshti Hospital in Sabzevar City, Razavi Khorasan Province, Iran. The data were 
obtained from the medical records of patients and the checklist designed by our research team. 

Results: During the period of study, 300 people were involved in car accidents, of whom 
58.3% were men with an average age of 35.16 years. In both sexes, 29.3% of the subjects 
were in the age group of 30-40 years. Twenty-two car occupants were involved in non-injury 
car accidents. No significant relationship was found between traumatic injuries and variables 
of sex, seatbelt use, airbag deployment, and the seat occupant in the cars (P>0.05), as well as 
between death and variables of sex, airbag deployment and seat occupant in cars (P>0.05). But 
there was a significant relationship between death and fastening seat belts (P=0.003). 

Conclusion: The results of this study revealed that sex, airbag deployment, and seat occupant 
had no effect on traumatic injury or mortality rate in the car occupants. However, fastening 
the seatbelt can reduce the mortality rate in car occupants, but it does not impact the traumatic 
injuries rate. 
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1. Introduction

raffic accidents have been a significant 
public health concern over the last centu-
ry. According to World Health Organiza-
tion (WHO) reports, 1.25 million people 
died of traffic crashes all over the world 

in 2013, and millions were injured, many of them with 
several injuries such as physical disabilities for the rest 
of their lives [1]. Traffic injuries and mortality rates are 
not equally distributed across different countries of the 
world. About 85% of all deaths due to traffic accidents, 
96% of all child deaths for the same reason, and 90% 
of loss of lifetime occur in third world countries, while 
these countries have just 54% of the world’s vehicles [2-
4]. According to WHO reports, road traffic mortality ac-
counts for about 25% of all deaths [3]. 

Traffic accidents are the fifth leading cause of disability-ad-
justed life-years (DALYs) lost, which is expected to reach 
the third cause in 2030 [5]. Traffic accidents are the lead-
ing cause of death between the ages of 15-29 years of life 
[6]. There is a significant difference in the rate of mortality 
caused by traffic accidents in different regions of the world. 
The WHO has reported the rate of road traffic deaths, 26.6 
per 100000 population in Africa as the highest, 19.9 in the 
Eastern Mediterranean countries, 15.9 in the US region, 
and 9.3 in the European area as the lowest in 2010 [7].

In Iran, too many people are injured or killed every year 
due to road traffic crashes; most of these accidents can be 
prevented [8]. The rate of road traffic deaths in Iran in 
2004 and 2010 has been reported 38 and 31 per 100000, 
respectively. In 2005, Iran, with 37 road traffic accident 
deaths per 100000 population, had the highest rate of traf-
fic deaths all over the world [9]. Traffic accident injuries 
with an annual incidence of 26.5 per 100000 population 
are the second cause of death, and the leading cause of 
potential life lost due to premature deaths (the years of 
life lost or YLL), in Iran [10].

On the other hand, many improvements have been made 
in the management of traumatic injuries resulting from 
traffic accidents. However, these injuries are of the main 
causes of death in people affected by traffic accidents. 
Among them, brain injury is the most common cause of 
death, accounting for a quarter to one-third of the deaths 
caused by these accidents [11]. Accordingly, since Iran 
has one of the highest rates of death resulting from traffic 
accidents in the world, examining the pattern and causes 
of traumas in car occupants can provide useful informa-
tion to reduce the related injuries and fatalities. 

The identification of more frequent or severe traumatic 
injuries can help identify the seat with a higher risk in a car 
to determine the priority of handling the injured occupants 
and providing appropriate medical treatment. So, this 
study was conducted to determine the pattern, frequency, 
and causes of traumatic injuries resulting from traffic ac-
cidents in car occupants in Sabzevar City, Iran, in 2017.

2. Materials and Methods

This cross-sectional study was conducted during the 
first 6 months of 2017 in Shahid Beheshti Hospital of 
Sabzevar. This hospital is affiliated with Sabzevar Uni-
versity of Medical Sciences and Health Services and is 
the only trauma center in this city. It also provides 24-
hour services. All traffic injured occupants who were 
referred to Shahid Beheshti Hospital during the study 
period were included in the study, and the required data 
were extracted from their medical records. Patients 
whose information was not available or incomplete were 
excluded. The admitted patients to the emergency de-
partment were assessed based on a checklist designed 
by the researcher. This checklist contained the following 
information: type of traumatic injury, gender, age, seat 
occupant, vehicle type, the existence of an airbag system 
and crash type (collision with another vehicle, car flip-
ping over, or collisions with other objects). 

In this research, the quantitative variables were pre-
sented with Mean±SD and the qualitative variables with 
frequency (percentage). The Chi-square test and t test 
were used to compare the categorized and quantitative 
variables, respectively. Logistic regression analysis was 
performed to assess the relationship between traumatic 
lesions and some of the predictor variables. The data 
were analyzed in SPSS V. 16. P-values equal to or less 
than 0.05 were considered statistically significant.

3. Results

During the study period, 300 people had car accidents, 
of whom 58.3% were men with an average age of 35.16 
years. In both sexes, 29.3% of the subjects were in the 30-
40 years age range. About 41.3% of injured car occupants 
were drivers. Also, 58.3% of people had fastened their 
seatbelts, and only 28.0% of airbags worked well. Of 
those who were traumatized, 9.3% died. Lower and up-
per limb injuries accounted for 47.3% of all traumatic in-
juries. Twenty-two car occupants were involved in a non-
injury car accident. Table 1 presents the demographic and 
clinical features of patients in road traffic accidents. 

T
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Among non-injured occupants, 14 and 8 cases were 
male and female, respectively, who referred to the hos-
pital. The results of the statistical analysis showed no 
significant relationship between sex and traumatic le-
sions (P=0.64). Also, 15 out of the 175 people who worn 
seatbelts had traumatic lesions. There was no statistically 
significant relationship between wearing seatbelt and traf-
fic injuries (P=0.33). Of 84 cases in which the airbag op-
erated, 6 had injuries, and no significant association was 
found between the operation of the airbag and the trauma. 
Also, in terms of seat occupants, 10, 7, and 5 injured peo-
ple were drivers, front, and rear seat passengers, respec-
tively, and no significant relationship was found between 
the seat occupant and the trauma (P=0.87) (Table 2).

Regarding the people who died, 18 and 10 were male 
and female, respectively. No significant relationship be-
tween sex and death was detected (P=0.55). Nine and 19 
people who died were restrained and non-restrained with 
seatbelts, respectively. The results of the statistical anal-
ysis showed a significant relationship between wearing 
seatbelt and death (P=0.003). Of the people who died, 3 
were with deployed airbags and 25 without using airbag, 
respectively. There was no significant relationship be-
tween the airbag deployment and death (P=0.08). Of the 
people who died, 13, 11, and 4 were respectively drivers, 
front, and rear seat passengers. However, no significant 
statistical relationship was found between the vehicle 
seat occupant and death (P=0.33) (Table 3). 

Table 1. Demographic, clinical, and injury-related characteristics of samples

Parameter Variables No. (%)

Gender
Male 177 (59.0)

Female 123 (41.0)

Age (y)

<20 49 (16.3)

20-30 66 (22.0)

30-40 88 (29.3)

40-50 37 (12.4)

50-60 47 (15.7)

>60 13 (4.3)

Seatbelt
Yes 175  (58.3)

No 125 (41.7)

Airbag 
Yes 84 (28.0)

No 213 (72.0)

Patient setting

Driver 124 (41.3)

Front seat passenger 87 (29.0)

Rear seat passenger 89 (27.6)

Death 
Yes 28 (9.3)

No 272 (90.7)

Injury 

Injury 
accidents

Head and neck 13 (4.3)

Trunk 123 (41.0)

Lower and Upper limp 142 (47.3)

Non-injury accidents 22 (7.3)
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Also, based on the results of logistic regression analy-
sis, none of the four independent variables (gender, seat 
belt use, airbag deployment, and seat occupant) entered 
the regression model, had any effect on the occurrence of 
a traumatic event (P>0.05) (Table 4).

4. Discussion

This study aims to determine the pattern and frequency 
of traumatic injuries in seat occupants caused by traffic ac-
cidents in Sabzevar City in 2017. The results of this study, 
which was conducted on 300 car occupants, showed no 
significant relationships between traumatic injuries with 

variables of sex, seatbelt wearing, airbag deployment, and 
seat occupant in cars. Also, there was no significant rela-
tionship between death with variables of sex, airbag op-
eration, and the seat occupant in a car. The only significant 
association was between death and seatbelt use. 

Based on the findings of the present study, traumatic inju-
ries in men were more than women, although this difference 
was not statistically significant. The results are consistent 
with other studies [12-15] because men are more likely to 
work outside and, therefore, more at risk of accidents.

Table 2. Factors associated with injury in samples (Univariate analysis)

Parameter Category Non-injury 
Accidents Injury Accidents P

Gender
Male 14 163

0.64
Female 8 115

Seatbelt
Yes 15 160

0.33
No 7 118

Airbag 
Yes 6 78

0.82
No 16 197

Patient setting

Driver 10 114

0.87Front seat passenger 7 80

Rear seat passenger 5 84

Table 3. Factors associated with death in samples (Univariate analysis)

Parameter Category Death No Death P

Gender 
Male 18 159

0.551
Female 10 113

Seatbelt
Yes 9 166

0.003
No 19 106

Airbag
Yes 3 81

0.081
No 25 188

Patient setting

Driver 13 111

0.334Front seat passenger 11 76

Rear seat passenger 4 55
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The results of our study also showed that in both sexes, 
the age group of 30-40 years had the highest rate of trau-
matic injuries, which are consistent with the findings of 
the other studies [16-18]. This finding could be attributed 
to the more engagement of this group in social and oc-
cupational activities than others.

In this study, injuries were found to be most commonly 
occurred to the lower and upper limb, followed by trunk, 
head, and neck. The higher rate of lower and upper limb le-
sions in this study are consistent with the results of studies 
conducted by Ganveer in 2005 and Pathak in 2014, both in 
India [19, 20]. These cases may be caused by the interac-
tion of gravity force and speed of the vehicle at the time 
of the collision [21]. But Mishra in Nepal and Jha in India 
reported a higher rate of injuries in head, neck, and trunk 
[14]. An explanation for this inconsistency could be that 
most occupants in the present study used seatbelts, which 
prevents hitting head and neck to the front of the car.

The findings of this study suggest an inverse relation-
ship between seatbelt use and death in car occupants. The 
same result has also been reported by many earlier stud-
ies [22-24]. It has been demonstrated that fastening the 
seatbelt would reduce 40% to 50% of death cases in front 
seat occupants as well as 25% in rear occupants [25]. 
Even though using seatbelt reduced traumatic injuries in 
this study, the reduction was not statistically significant. 

The results indicate no significant relationship between 
the operation of the airbag with death and traumatic in-
juries in car occupants. But the results of previous stud-
ies suggest that the deployment of airbag prevents death 
and reduces the incidence of serious traumatic injuries 
in non-lethal crashes [26-28]. However, in some stud-
ies, increased facial fractures, ocular injuries, and spinal 
column and neck injuries have been reported as damages 
secondary to the airbag deployment [29-31]. 

In this study, no significant relationship was found be-
tween the seat occupant in the car and death. Our find-
ings do not match the earlier studies that claimed that 
people sitting in the rear seat of vehicles were less likely 
to die than front-seat occupants [32-34]. 

The main study limitation is the sample who were con-
fined to the people referred to the hospital. So,  the people 
who died at the scene of the accident or those who did not 
refer to the hospital were not included in the study. Other 
limitations include conducting interviews with people in 
the hospital environment and losing some needed informa-
tion, such as fastening seatbelts. Also, some people refused 
to participate in the study, resulting in a small sample size. 

5. Conclusion

The results of this study showed that sex, airbag deploy-
ment, and the seat occupant in the car had no significant 
relationship with the injury or death of the occupants. Still, 
seatbelt use could reduce the rate of death of car occupants.
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Table 4. Multivariable logistic regression analysis to identify variables associated with traumatic brain injury in restrained 
drivers involved in road traffic accidents

Parameter Odds Ratio Confidence Interval P

Gender 1.13 (0.45, 2.88) 0.79

Seatbelt 1.39 (0.47, 4.09) 0.54

Airbag 1.10 (0.69, 1.74) 0.67

Patient setting 1.09 (0.67, 1.74) 0.72
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