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Background: Trauma constitutes a major public health problem in our country and contributes significantly to unacceptably high 
morbidity and mortality.
Objectives: This study aimed to evaluate the epidemiology of trauma in dead patients referred to Shahid Rajaee Trauma Hospital, Shiraz, 
Iran.
Patients and Methods: In a cross-sectional study, all patients with trauma admitted to our center were enrolled between March 2011 and 
February 2012. Age, gender, months of referring, causalities, and injured body parts of the victims were extracted from the data registry 
and analyzed.
Results: A total of 9113 patients, including 7163 (78.6%) males and 1950 (21.4%) females were evaluated. Among them, 479 patients (5.3%) 
had died. There was a significant difference between the age of alive and dead patients (35.70 ± 0.18 and 45.44 ± 1.01 years, respectively (P 
< 0.001)). In addition, dead men had significantly higher percentage than alive men (83.7% and 78.3%, respectively, P = 0.005). The highest 
percentages of men and women who referred to our center and died were in September. Crashing by car had the most frequency of dead 
(247 cases) in referred patients and motorcycle accident, stabbing, and falling related injuries with 67, 36 and 26 dead cases were in the 
next ranks. Thorax injury had the most frequency between dead patients (53.2% of all dead) and the intracranial injury and trauma to 
extremities altogether were in the next ranks, which constituted more than 18.8% of all dead.
Conclusions: Our data demonstrated that car and motorcycle accidents are the most important cause of trauma and thorax trauma had 
the most frequency among dead patients. Epidemiological evaluations and preventive measures such as this study should be conducted 
to provide valuable data.
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1. Background
Trauma is one of the most important causes of mor-

tality and morbidity worldwide, which can affect many 
parts of the body, including brain, extremities, and inter-
nal organs. It is the leading cause of losing potential years 
of productive life (1). In 2009, trauma is the sixth leading 
cause of death and the fifth leading cause of significant 
disability worldwide, resulting in five million or 10% of 
all deaths annually (2). Trauma, after cancer and cardi-
ac diseases is the leading cause of premature deaths in 
people lower than 65 years old in many countries (3, 4). 
Also in Iran, injuries (as the first cause of losing years of 
life) have attracted the attention of health decision mak-
ers in recent years (5). Monitoring traumatic patients can 
help us to take information about types, grades, severity, 
incidence, prevalence, and other characteristics of trau-
ma injuries. These data help government to control and 
prevent trauma injuries, also, build up new protocols of 
trauma management, facilitate functions of trauma cen-
ters and utilize resources and materials more efficiently 

(1). There are several causes of inducing trauma injuries 
in the general population such as falling, crashing by mo-
tor vehicles, etc. In addition; the place of trauma injuries 
ranges from head and neck to extremities.

Although in recent years the number of road traffic fa-
talities in developed and developing countries such as 
Iran per road user has decreased (6), there is still a dispro-
portionate number of fatalities attributed to vehicular 
trauma. Road traffic accident is considered as the second 
leading cause of death in Iran while trauma death rate 
per 100000 population in the country is 58 in compari-
son to the rate of 99 in the world (7-10). Additionally, it 
had been reported that road traffic injuries was the ma-
jor source of injuries in patients presenting to the hos-
pitals of some African countries such as Uganda, Ghana, 
and Tanzania (11). However, in another study from Sierra 
Leone, a mid-income West African country, fall, lacera-
tions, and crush injuries were the first and second most 
common causes of injury, respectively (12). On the other 
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hand, falls are among the life events that lead to injury 
and in serious cases disability or death (13).

In some of the previous epidemiological studies, the 
prevalence of trauma causalities was evaluated. In these 
studies, it had been demonstrated that fall was the lead-
ing cause of injury among the elderly population, while 
road traffic injuries being the leading cause among the 
younger group (14). Also, based on a report from WHO in 
2004, between 100 and 300 per 100,000 adult patients 
per year are treated in hospitals for mild traumatic brain 
injury, worldwide (15). In another study from Tanzania 
in 2012, among all injuries, trauma to the head and ex-
tremities had the highest percentage (11). Environmental, 
physiological, and psychological factors may commonly 
contribute to the incidence of all types of accidents in 
healthy people, especially in fall accidents. While any sin-
gle accident is in itself sporadic, finding trends in the fre-
quency of such accidents throughout the year in patients 
of one city may be useful for planning the provision of 
health service facilities. Trauma may be classified by de-
mographic characteristics such as age or gender. It may 
also be classified by the type of force applied to the body 
such as blunt trauma or penetrating trauma. Besides the 
trauma causalities, the place of trauma is very important 
in morbidity and mortality of specific trauma. There-
fore, trends as described here emphasize the continuous 
epidemiological evaluation of all traumatic injuries and 
outcome. In a single center retrospective study, we col-
lected detailed data on demography, injury patterns, cau-
salities, and outcome of all traumatic injuries in Shiraz.

2. Objectives
This study aimed to evaluate the epidemiology of trau-

ma in dead patients referred to Shahid Rajaee Trauma 
Hospital, Shiraz, Iran. The findings are compared with 
earlier single and multicenter series to detect support for 
some of the trends in epidemiology and outcomes sug-
gested in the literature.

3. Patients and Methods

3.1. Study Setting and Population
With assuming that mortality rate is about 5% (P = 0.05, 

α = 0.05, and d = 0.05) and estimated population size of 
1400000 people (16), a sample size of 384 patients was 
calculated. However, in this cross-sectional study, we in-
cluded all trauma patients admitted to Shahid Rajaee 
Trauma Hospital (a level I referral trauma center for Fars 
Province, affiliated to Shiraz University of Medical Scienc-
es, Shiraz, Iran), over a period of 12 months from March 
2011 to February 2012. This hospital is a referral center of 
trauma for Fars Province, Iran. Shiraz is the capital and 
main city of Fars Province, Southern of Iran with an esti-
mated population of 1.4 million according to the recent 
national census (16). We had no exclusion criteria for 
this study and all referred patients were included. At the 

time of arrival to the Emergency Department, all patients 
were visited and carefully examined by a general sur-
gery resident and his or her evaluation was recorded in 
respected medical forms. Medical charts of the patients 
were reviewed and the data were collected by trained re-
search staff supervised by a physician and were entered 
into stand-alone databases available at this center. Demo-
graphic variables, including age, gender, and reception 
date were collected from the medical records.

3.2. Outcome Assessment
Vital status (dead or alive), causalities, and place of in-

juries, including intracranial and neck, intra-thoracic, 
intra-abdominal, extremities, vascular hemorrhage, and 
others nonclassified traumas like neoplasm, unspeci-
fied multiple injuries and so on were extracted from 
medical files. Trauma causalities were classified into 
stabbing (penetration with a sharp or pointed object at 
close range), car accident (car crashed to other vehicles 
or car crashed to people), motorcycle accident (motor-
cycle crashed to other vehicles or motorcycle crashed to 
people), falling, gun shot, assault (blunt and traumatic), 
and electric shock. Other causes, which were not placed 
in these categories such as alcohol poisoning, explosion, 
animal bite and so on, were categorized as other causali-
ties. Our main outcomes were sex and age distribution 
in death and discharge patients. Also, the frequency of 
specific causalities of trauma and place of injuries were 
evaluated based on sex and age of patients.

3.3. Statistical Analysis
Quantitative data were expressed as mean ± standard 

deviation and qualitative ones as frequency and percent-
age. Data were analyzed using SPSS version 20.0 (SPSS 
Ltd., Working, Surrey, UK) for Windows. Mostly, descrip-
tive data will be presented. Differences in gender and age 
dependent mortality rates were calculated using Pearson 
χ2 and independent sample t tests. A P < 0.05 was consid-
ered significant.

4. Results
Overall, 9113 injured patients admitted to Shahid Rajaee 

Trauma Hospital were enrolled in this study. The frequency,

Table 1.  Age, Gender, and Frequency Comparison Between Alive 
and Dead Referred Patients

Variable Alive Dead P value

Frequency, No. (%) 8634 (94.7) 479 (5.3)

Gender 0.005

Male 6762 401

Female 1872 78

Age, y a 35.70 ± 0.18 45.44 ± 1.01 <0.001
a  Data are presented as mean ± SEM.
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Figure 1. Frequency and Percentage of Dead Patients Among 479 Patients 
Referred to the Shahid Rajaee Trauma Hospital from March 2011 to Febru-
ary 2012
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Figure 2. Frequency and Percentage of Different Causalities of Trauma in 
Dead Patients Among 479 Patients Referred to the Shahid Rajaee Trauma 
Hospital from March 2011 to February 2012
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Figure 3. Frequency and Percentage of Different Types of Trauma in 
Dead Patients Among 479 Patients Referred to the Shahid Rajaee Trauma 
Hospital from March 2011 to February 2012
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percentage, sex, and age of dead and alive referred pa-
tients and their statistical comparison are presented in 
Table 1. Vital status evaluation of all patients demonstrated 
that the death rate is 5.3%. There was a significant differ-
ence between the mean ± SEM of the age of alive and dead 
patients (P < 0.001). The frequency of men and women in 
alive and dead patients was compared and our analysis 
demonstrated that, although the frequency of alive men 
was obviously higher than dead men, but dead men had 
significantly higher percentage than alive men (P = 0.005). 
Our next analysis was concerned on dead patients and 
demonstrated that there was no significant differences 
between age of men (45.48 ± 1.12 years) and women (45.20 
± 2.42 years) (P = 0.917). Frequency and percentage of men 
and women of dead patients in different months were 
presented in Figure 1. The highest number of traumatic 
patients were referred to our center during September 
(904 patients) and April (806 patients). As it is shown, the 
higher percentage of men and women, which referred to 
our respected center and died there, happened in Septem-
ber. In each trauma, the frequency and percentage of men 
and women are presented in Figure 2 and as shown, crash-
ing by car had the highest dead rate (247 cases) and motor-
cycle accident, stabbing, and falling-related injuries with 
67, 36, and 26 dead cases were in the next ranks. Finally, 
descriptive analysis of the contribution of each trauma in 
dead patient and gender classification in each type of trau-
ma is presented in Figure 3. Our analysis demonstrated 
that thorax injury had the highest frequency among dead 
patients (53.2% of all dead) and the intracranial injury and 
trauma to extremities altogether was in the next rank and 
constituted more than 18.8% of all dead.
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5. Discussion
The present study evaluated the epidemiological fea-

tures and descriptively compared trauma injuries in pa-
tients referred to Shahid Rajaee Trauma Hospital over a 
12-month period. Nine thousand one hundred and thir-
teen patients were referred to this center during this pe-
riod, and among them 479 patients died. The majority of 
these dead patients were men, mostly referred in October 
with the main cause of car accident and thorax injuries. 
The male to female ratio was approximately 4:1 and this is 
also comparable to other related studies (8, 17, 18). On the 
other hand, the mortality rate in this study (5.2%) was in 
the range of previous report (5), but was approximately 
higher than some Iranian reports (17, 19).

Decrease in mortality and morbidity rates has been no-
ticed in well-developed countries with a high economic 
income due to a prompt systematic trauma organization 
and their special services (20). Similar studies concerning 
the epidemiology of the trauma, its types, and severity in 
different areas as well as classification of the correspond-
ing data have been conducted locally and worldwide. A 
prospective cross-sectional study, including all patients 
admitted to Nemazee Teaching Hospital from 2009 to 
2010 demonstrated that most of the trauma injuries 
mostly occurred during summer and hot weather in Shi-
raz (1). Our results were partly in agreement with those 
results and demonstrated that the most of the traumatic 
patients were referred to our center during September 
and April. However, the most deaths in referred patients 
took place in September. In a retrospective review of pa-
tients with trauma admitted to the Acute and Emergency 
Care of an acute care hospital of Singapore between Janu-
ary 2011 and December 2012, it had been demonstrated 
that fall was the leading cause of injury among the el-
derly population, while road traffic injuries were the 
leading cause among the younger group (14). Although, 
in some previous studies, it has been reported that fall-
ing had the second (20) and sometimes the first (21) place 
of frequency among trauma causes, in our study, it had 
the third and fourth place of injury mechanism among 
all alive and dead patients.

Falling may happen at any age, but children and the 
aged people are at higher risk (22); therefore, preven-
tive measures should be taken such as increasing the 
awareness of these groups about the seriousness of fall 
incidence and encouraging the aged individuals to get 
involved in fitness programs to remain physically fit and 
healthy (13). In a retrospective analysis from Scotland in 
2012, it had been reported that the elderly population 
were a consistent proportion of the overall trauma popu-
lation during the study period, but had a higher absolute 
mortality rate following trauma at 9.9% compared to the 
younger population who had a mortality rate of 4.4% (23). 
Also, in another retrospective analysis on all patients > 65 
years admitted to Queensland Trauma Registry (QTR) in 
Australia from 2003 to 2006, it had been concluded that 

older adults with severe injuries are at risk of poor out-
comes (24). In line with these studies, the results of this 
study demonstrated that the age of traumatic patients 
who referred to our center and died was significantly 
higher compared to survived traumatic patients. There-
fore, older patients with traumatic injuries had poor out-
come and more susceptible to die after trauma.

Our results demonstrated that the main causes of death 
in traumatic patients, which referred to our trauma cen-
ter was motorcycle traffic trauma. In recent years, there 
has been a steady increase in the number of road traffic 
injuries, and data for the 6-year-period (1995-2000) in-
dicates that there has been an estimated 8% annual in-
crease in the mortality rate due to these injuries (8). Mo-
tor vehicle accidents are among the ten leading causes 
of death and disability worldwide and have emerged as 
a serious public health concern (25). Furthermore, road 
traffic accident deaths are predicted to increase from 1.2 
million in 2002 to 2.1 million in 2030, primarily due to in-
creased motor vehicle fatalities associated with econom-
ic growth in low- and middle-income countries (25). The 
above-mentioned report belonged to the year of 2006 
and its prediction seems to be true as our results dem-
onstrated. Other evaluations such as reports from Iran 
(20), Singapore (26), Tanzania (27), and Spain (28) also 
confirmed that motor vehicle accidents were the most 
common mechanism of trauma. A prospective cross-sec-
tional study which comprised all consequently admitted 
patients to the Emergency Department from December 
2003 through July 2004 was performed in Mashhad, 
North East of Iran. Their data demonstrated that most 
of the traumatized patients were male. Motor vehicle 
accidents and falling were considered as the most com-
mon mechanisms. Also, the head and neck injuries were 
the most common traumatized anatomic areas leading 
to their related morbidity and mortality (20). With a dif-
ferent manner of evaluation, Chalya et al. (27) reported 
that motorcycle was responsible for the majority of road 
traffic crashes (near 60%). Furthermore, musculoskeletal 
(60.5%) and head (52.1%) were the most common body re-
gions injured in Tanzania.

Our study had two major limitations. First, the duration 
of the study is fairly low. Second, there are some other 
emergency centers in Shiraz such as Nemazee Teaching 
Hospital and Faghihi Hospital emergency centers. Some 
of the traumatic patients may be referred to these cen-
ters, which interfere with our analysis. It is highly recom-
mended to evaluate other traumatic patients referred to 
such centers to have a conclusive data to analyze. Further-
more, analysis in a long-time duration (may be 10 years) 
is seriously advised.

In conclusion, we found that the majority of dead pa-
tients were men, mostly referred in October with the 
main cause of car accident with thorax injuries. The pa-
tients who referred to our hospital can be considered 
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as a sample of the total population of Fars Province and 
provincial and national decisions can be made based on 
these results for prevention of trauma and decline in 
trauma related death. For every death, it is estimated that 
there are multiple hospitalizations, emergency depart-
ment visits, and doctors' appointments. Also, the results 
of this descriptive study can be helpful for conducting 
operational and strategic decisions to reduce injury and 
death costs. However, further studies in other provinces 
of Iran and performing other national retrospective stud-
ies are highly recommended for finding more accurate 
and more comprehensive results. Similar researches in 
distinct age and sex groups are also needed.
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