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Abstract
Background: In recent years traumatic injuries and their related mortality have become a major public health issue in Iran. This
study aimed to assess injuries and mortality rate in southern Iran.
Methods: In this cross-sectional study, all trauma cases aged above 14 years, who were referred to Rajaee hospital, Shiraz, Iran from
January 2010 to December 2014, were enrolled. Age, gender, cause of injury, and in-patient hospital mortality were extracted from
the hospital information system and analyzed.
Results: The study participants included 41,182 patients, among whom 32,219 (78.2%) were male and 8,963 (21.8%) were female. The
frequency of all injuries was higher in males. In the current study, fatality rate was 2.65%, male and female fatality rates were 2.70%
and 2.45%, respectively. Even though admission had an ascending trend from 2010 to 2014, a noticeable reduction in the trend of
fatality rate was seen 4.5 % and 3% in pedestrian-related injuries and gunshot -related injuries.
Conclusions: In the light of medical advances in trauma management, allocating budget is necessary for prevention and implementation of vehicles’ safety protocols and developing educational programs to reduce mortality.
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1. Background
Trauma is one of the major leading causes of death and
disability in Iran and worldwide (1). One out of 10 deaths
around the world is trauma-related. It accounts for 11%
of disability adjusted life years (DALY) (2). Among mechanisms of injury, road traffic injuries (RTIs) were reported
to involve the highest number of cases (3-5). This public
health subject is anticipated to grow significantly, as the
global death ranking of RTIs has surged from 10 in 1990
to 8 in 2010 (6). Although RTIs effect all regions of the
world, yet, their worldwide distribution is alarming, which
mostly comprises low to middle-income countries. It is the
fourth leading cause of years of life lost in the Middle Eastern countries (6).
Due to rapid growth in the number of vehicles in
Iran, RTIs are becoming a serious public health problem
(7). Disease and health characteristics show a transition
from communicable diseases to non-communicable diseases and RTIs (8). Like other developing countries, RTIs in
Iran were high (39 per 100,000 population) and male to female ratio of these fatalities was 4.2:1 (9). In comparison
with European countries, RTIs fatality in Iran has doubled
in the recent years (9). In addition, RTIs are argued to be the
first cause of DALY in Iranian males (8). Although there are

differences in patterns of injuries in different categories
of RTIs in each country (10), motor vehicle accidents have
been reported as the major cause (11).
In addition, many developing countries, such as Iran,
do not have a supportive health statistics system, hence
the effects of trauma on the population are not exact (12).
Therefore, an accurate calculation of fatality rate as well
as learning about the characteristics of traumatic injuries
can be useful to evaluate the quality of care in severe traumatic injuries compared with other countries.
This study was conducted to find, in-hospital fatality
trend and causes of injuries among various gender and age
groups at Shahid Rajaiee hospital, which is the largest level
I referral trauma center in the south of Iran. Therefore, the
results of this study can be used in short- and long-term
planning to promote medical management and prevention programs.

2. Methods
The present study had a cross-sectional design, and was
conducted in Shiraz, capital of Fars province, located in
the south of Iran with a population of 1.4 million, according to the latest census. The protocol was approved by
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the ethics committee of Shiraz University of Medical Sciences. The study included all trauma patients aged more
than 14 years, who were admitted to the emergency and
other wards of this hospital, over a 5-year period from January 2010 to December 2014. All Patients, who were admitted for other surgical procedures, such as emergency intervention, complications of previous trauma, and injury
through burns, were excluded. The study was conducted
at a 200-bed governmental hospital, which is an adult
trauma center in Shiraz and is fully equiped to deal with
any type of injury and has sufficient government funding
to sustain a high level of care for intensive and none intensive trauma patients. After a patient was screened and admitted to the hospital, demographics information, including age, gender, admission date and time, as well as the
cause of injury were automatically recorded by the admission team 24/7. Finally, after the patient was discharged,
computerized records were transferred to hospital medical archives, where trained staff retrieved information regarding the cause of injury and the hospitalization outcome. These data were coded with ICD-10 injury diagnostic
code system and entered to the hospital information system. All data were collected by merging these 2 hospital
information systems together.
Cause of injury was classified to 9 predetermined
groups, including car, motorbike, and pedestrian accident,
assault trauma, falling down, being struck by objects, gunshot, suicide, and other types of injuries.
Investigative analysis was carried out to determine the
distribution variables. Continuous variables are presented
as mean ± standard deviation (SD) and categorical variables as frequencies and percentages. The association between each continuous variable and fatality rate was evaluated using independent sample t test. Additionally, the
relationship between each categorical variable and fatality
rate was also evaluated using the chi-square test. P values
of < 0.05 were considered statistically significant. All the
statistical analyses were performed using IBM-SPSS (version 19) and the figures were drawn by the Sigma plot software (version 11).

cause of referral to Shahid Rajaee hospital was car accidents (38.1%). Cause of injury based on gender and age
group is presented in Table 1. Accordingly, causes of injuries were higher in males than females. Additionally,
the 15- to 30-year-old age group had the highest admission
rate for all the injury mechanisms, except for falling down
and pedestrian injuries, for which the over 45-year-old age
group was dominant.

3. Results

4. Discussion

3.1. Descriptive Findings

Although patients’ admission had an ascending trend
from 2010 to 2014, yet, an obvious reduction was seen in
rate of fatality due to medical advances in trauma management. It should be noted that patient admission was increased due to several factors, such as the commencement
of the new hospital admission area and rise in the population of urban areas as well as increase in the number of
personal errors, which has led to an increase in the number
of injuries (9).

A total of 41 182 trauma patients were included during
the study period, among whom 32,219 (78.2%) were male
and 8,963 (21.8%) were female. The male/female ratio was
4 to 1. Moreover, the mean age of the total population
was 35.83 ± 17.30 and that of males and females was 33.77
± 16.14 SD and 43.24 ± 19.18 SD years, respectively. There
was a significant difference between male and female patients, regarding their mean age (P < 0.001). The main
2

3.2. Fatality Rate
The total, male and female fatality rates were 2.65%,
2.70%, and 2.48%, respectively. The fatality rate of injury
causes based on gender and age groups is presented in Table 2. Based on the findings, 79.6% of the victims were male
and 20.4% were female. Additionally, the fatality rate was
higher among males than females. Fatality rate due to car
accident was also higher in males than females (P = 0.005).
Considering age group, the highest fatality rate was related
to > 45-year-old age group for all injury causes, except for
suicide and other injuries. The fatality rate of pedestrian
injury was also high, yet, most of the pedestrian fatalities
were related to older age groups.
3.3. The Trend of Admission and Fatality Rate
Patients’ admission had an ascending trend from 2010
to 2014 (Figure 1). However, fatality rate had a descending
trend from 2011 to 2014 (Figure 2). Fatality rate from January 2010 to December 2014, based on age and gender, are
shown in Figures 3 and 4. Accordingly, a significant decrease was observed in the trend of fatality rate in both
genders from 2010 (P < 0.001). Nevertheless, fatality rate
was higher in males than females most of the time. Also, a
significant reduction was seen in the trend of fatality rate
from 2010 to 2014 in all age groups, especially in the 15- to
30-year-old age group. Overall, the fatality rate of most injury causes was reduced in the recent years compared to
the past. The fatality rate based on injury mechanisms for
each study year is shown in Figure 5.
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Table 1. Distribution of the Causes of Injury Based on Gender and Age Group

Mechanism of Injury

Gender

Car

Age Groups, y

Total

Male

Female

15 - 30

31 - 45

> 45

11385 (72.5)

4315 (27.5)

8193 (52.2)

3761 (24.0)

3746 (23.8)

15700 (38.1)

Motor

8591 (93.3)

617 (6.7)

6183 (67.1)

1670 (18.2)

1355 (14.7)

9208 (22.4)

Fall

4219 (67.6)

2019 (32.4)

1982 (31.8)

1309 (21.0)

2947 (47.2)

6347 (15.2)

Assault

3648 (90.0)

407 (10.0)

2779 (68.5)

862 (21.3)

414 (10.2)

4055 (9.9)

Pedestrian

2263 (63.7)

1292 (36.3)

1289 (36.3)

676 (19.0)

1590 (44.7)

3555 (8.6)

Struck by object

1455 (85.9)

239 (14.1)

973 (57.4)

411 (24.3)

310 (18.3)

1694 (4.1)

Gun shot

436 (93.6)

30 (6.4)

304 (65.2)

116 (24.9)

46 (9.9)

466 (1.1)

Suicide

84 (88.4)

11 (11.6)

62 (65.3)

21 (22.1)

12 (12.6)

95 (0.2)

Others
Total

138 (80.7)

33 (19.3)

96 (56.1)

39 (22.8)

36 (21.1)

171 (0.4)

32219 (78.2)

8963 (21.8)

21861 (53.1)

8865 (21.5)

10456 (25.4)

41182 (100)

Table 2. Number of Deaths and Fatality Rate (%) Based on Gender and Age Groups for Each Cause of Injury

Mechanism of Injury

Gender

Age Groups, y

Male

Female

P Value

Car

386 (3.4)

110 (2.5)

Motor

198 (2.3)

10 (1.6)

Total

15 - 30

31 - 45

> 45

P Value

0.007

176 (2.1)

90 (2.4)

230 (6.1)

< 0.001

496 (3.2)

0.269

109 (1.8)

40 (2.4)

59 (4.4)

< 0.001

208 (2.3)

Fall

121 (2.9)

44 (2.2)

0.113

33 (1.7)

19 (1.5)

113 (3.8)

< 0.001

165 (2.6)

Assault

21 (0.6)

3 (0.7)

0.687

14 (0.5)

4 (0.5)

6 (1.4)

0.107

24 (0.6)

Pedestrian

109 (4.8)

52 (4.0)

0.275

25 (1.9)

13 (1.9)

123 (7.7)

< 0.001

161 (4.5)

Struck by object

19 (1.3)

3 (1.3)

0.949

8 (0.8)

6 (1.5)

8 (2.6)

0.107

22 (1.3)

Gun shot

14 (3.2)

0 (0.0)

0.319

8 (2.6)

3 (2.6)

3 (6.5)

0.491

14 (3.0)

Suicide

0 (0.0)

1 (9.1)

0.005

1 (1.6)

0 (0.0)

0 (0.0)

0.886

1 (1.1)

Others

4 (2.9)

0 (0.0)

0.322

3 (3.1)

1 (2.6)

0 (0.0)

0.716

4 (2.3)

872 (2.7)

223 (2.5)

0.225

377 (1.7)

176 (2.0)

542 (5.2)

< 0.001

1095 (2.6)

Total

Our results demonstrated that the most common reason for the patients’ referral to and admission at the studied hospital was car accidents, which is in line with other
studies (13). This result may be attributed to several factors, such as mechanical lifestyle, economic growth, production of low-quality cars, driving carelessly, limited road
infrastructure development, and absence of alternatives to
street for adolescents to play. Therefore, public education
about traffic rules and vehicle safety check seems to be crucial.
In the current study, the majority of the admitted cases
were youths; the most active group of the society. This
was concordant with the results of all other studies on
trauma in the Iranian population (12, 13). Additionally, the
male/female ratio was 4 to 1 (3, 14, 15). For instance, a study
conducted by Wong et al. in Singapore demonstrated that
Trauma Mon. 2018; 23(1):e42081.

the highest casualties were among males and young people, and the 15- to 30-year-old age group had the highest admission rate for most injury causes, and majority of the victims were male with median age of 31 years (15). A similar
report of male dominance was also published in Australia
(3). However, an obvious reduction was observed in the
trend of fatality rate in all age groups, yet, mortality rate
of the patients aged more than 45 years was significantly
dominant, which could be due to improvement in trauma
care quality and issuing new traffic regulations. This was
consistent with the current results; a previous study in an
urban area in India also revealed that early hospital mortality in trauma patients decreased over a 13-year period
between 1998 and 2011 (16). In addition, a report from the
US also indicated a significant improvement in mortality
of severely injured patients over time, however, there were
3

considerable differences in mortality among various centers (17). Nevertheless, a study on road traffic fatalities and
injuries in Iran and other countries disclosed an increase
in RTIs fatality rates during 1997 to 2005 (9). The difference
between the results of that study and the present report
might be related to the periods of investigation. It might
have been due to results from the measures taken by the
government during the interval between the 2 studies.
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Figure 1. The Trend of Patients’ Admission at Shahid Rajaee Hospital from January
2010 to December 2014
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Figure 2. The Trend of Fatality Rate at Shahid Rajaee Hospital from January 2010 to
December 2014
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Figure 3. Fatality Rate Based on Gender at Shahid Rajaee Hospital from January 2010
to December 2014
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Considering the mechanisms of injury in the present
study, the highest fatality rate was related to pedestrian injury. Similarly, vulnerable road users particularly pedestrians comprise about 50% of total road-related fatalities
around the world (18). Moreover, Iranian surveys demonstrate that pedestrian deaths consist of the major portion of all deaths due to traffic accidents (19). This can be
due to the fact that these types of injuries occur more in
older people, most probably leading to their death, and
evidences have determined old age has an increased fatality risk among pedestrians. Moreover, studies have shown
that force and energy transfer are major factors affecting
patient outcomes, and pedestrian injuries are considered
as high-energy trauma (20). Therefore, this may be the
probable cause for high mortality rate in pedestrians. Also,
due to high fatality rate of pedestrian injuries, it is necessary to reinforce the existing regulations as well as designing new up to date regulations.
In all the previous reports, RTIs were the most prevalent causes of fatality (13), yet, there were differences with
regards to the other causes. Although in some studies, fall
injuries ranking went from first to third (13), yet, they were
the fourth cause of fatality in the current study. One possible explanation is that other mechanisms of injury had
a greater proportion of death in this study. On the other
hand, gunshot injuries had the highest fatality rate among
non-road traffic injuries. This was concordant with the results of other studies (20).
Trauma quality programs conducted and directed by
trauma centers around the world are also of great importance. For example, a research was performed on 21 years
of experience about trauma quality improvement program in Australia and demonstrated that crude and riskadjusted mortality reduced in severely injured patients in
a major trauma center after implementation of a comprehensive quality improvement program (21).
Since the major cause of trauma in Iran is RTIs, hence
to reduce its related mortality and morbidity, the government has to tackle this issue by allocating resources to promote general public training programs to reduce human
errors and improve road and vehicle safety.
Trauma Mon. 2018; 23(1):e42081.
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Figure 4. The Trend of Fatality Rate Based on Age Groups at Shahid Rajaee Hospital from January 2010 to December 2014

Acknowledgments
The present article was extracted from a thesis written by Hamid Reza Malekhoseini (supervised by Dr Mahnaz Yadollahi) and financially supported by Shiraz University of Medical Sciences, grant number 91-1-38-4839. The authors wish to thank the research consultation center (RCC)
at Shiraz University of Medical Sciences for their invaluable
assistance in editing this article.
Footnotes

Funding/Support: This study was supported by the Shiraz
University of Medical Sciences.
References
1. Soreide K. Epidemiology of major trauma. Br J Surg. 2009;96(7):697–8.
doi: 10.1002/bjs.6643. [PubMed: 19526611].
2. Murray CJ, Vos T, Lozano R, Naghavi M, Flaxman AD, Michaud C, et al.
Disability-adjusted life years (DALYs) for 291 diseases and injuries in 21
regions, 1990-2010: a systematic analysis for the Global Burden of Disease Study 2010. Lancet. 2012;380(9859):2197–223. doi: 10.1016/S01406736(12)61689-4. [PubMed: 23245608].

Conflict of Interests: The authors declare that they had no
competing interests.

Trauma Mon. 2018; 23(1):e42081.

5

Yadollahi M et al.

A- Road Trafic Injuries

6

Car
Motor
Pedestrain

Fatality Rate, %

5
4
3
2
1
0

2010

2011

2012

2013

2014

Time (Year/Month)
B- Non-Road Trafic Injuries
6

Fall
Assault
Struck by Object
Gunshot
Suicide

Fatality Rate, %

5
4
3
2
1
0

2010

2011
2012
2013
Time (Year/Month)

2014

Figure 5. Fatality Rate Based on Injury Mechanisms at Shahid Rajaee Hospital from
January 2010 to December 2014

3. Curtis KA, Mitchell RJ, Chong SS, Balogh ZJ, Reed DJ, Clark PT, et al. Injury trends and mortality in adult patients with major trauma in New
South Wales. Med J Aust. 2012;197(4):233–7. doi: 10.5694/mja11.11351.
[PubMed: 22900875].
4. Harrison-Felix CL, Whiteneck GG, Jha A, DeVivo MJ, Hammond FM,
Hart DM. Mortality over four decades after traumatic brain injury rehabilitation: a retrospective cohort study. Arch Phys Med Rehabil. 2009;90(9):1506–13. doi: 10.1016/j.apmr.2009.03.015. [PubMed:
19735778].
5. MacKenzie EJ. Epidemiology of injuries: current trends and future
challenges. Epidemiol Rev. 2000;22(1):112–9. doi: 10.1093/oxfordjournals.epirev.a018006. [PubMed: 10939015].
6. Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, Aboyans V, et
al. Global and regional mortality from 235 causes of death for 20
age groups in 1990 and 2010: a systematic analysis for the Global
Burden of Disease Study 2010. Lancet. 2012;380(9859):2095–128. doi:
10.1016/S0140-6736(12)61728-0. [PubMed: 23245604].
7. UNICEF . Road traffic injuries in iran and their prevention, a wor¬rying

6

picture. Available from: http://www.unicef.org/iran/me.
8. Naghavi M, Abolhassani F, Pourmalek F, Lakeh M, Jafari N, Vaseghi S,
et al. The burden of disease and injury in Iran 2003. Popul Health Metr.
2009;7:9. doi: 10.1186/1478-7954-7-9. [PubMed: 19527516].
9. Rasouli MR, Nouri M, Zarei MR, Saadat S, Rahimi-Movaghar V. Comparison of road traffic fatalities and injuries in Iran with other countries.
Chin J Traumatol. 2008;11(3):131–4. doi: 10.1016/S1008-1275(08)60028-0.
[PubMed: 18507940].
10. Roudsari BS, Sharzei K, Zargar M. Sex and age distribution in
transport-related injuries in Tehran. Accid Anal Prev. 2004;36(3):391–8.
doi: 10.1016/S0001-4575(03)00032-0. [PubMed: 15003584].
11. Karmali S, Laupland K, Harrop AR, Findlay C, Kirkpatrick AW, Winston B, et al. Epidemiology of severe trauma among status Aboriginal
Canadians: a population-based study. CMAJ. 2005;172(8):1007–11. doi:
10.1503/cmaj.1040432. [PubMed: 15824405].
12. Zargar M, Modaghegh MH, Rezaishiraz H. Urban injuries in Tehran:
demography of trauma patients and evaluation of trauma care. Injury. 2001;32(8):613–7. doi: 10.1016/S0020-1383(01)00029-8. [PubMed:
11587698].
13. Modaghegh MH, Saremi E, Mohamadian M, Jafarzadeh R. Characteristics of trauma in North East Iran and the prevention strategies. Arch
Iran Med. 2013;16(10):576–9. [PubMed: 24093137].
14. Majdzadeh R, Khalagi K, Naraghi K, Motevalian A, Eshraghian
MR. Determinants of traffic injuries in drivers and motorcyclists
involved in an accident. Accid Anal Prev. 2008;40(1):17–23. doi:
10.1016/j.aap.2007.03.019. [PubMed: 18215528].
15. Wong E, Leong MK, Anantharaman V, Raman L, Wee KP, Chao TC. Road
traffic accident mortality in Singapore. J Emerg Med. 2002;22(2):139–
46. doi: 10.1016/S0736-4679(01)00455-3. [PubMed: 11858917].
16. Gerdin M, Roy N, Dharap S, Kumar V, Khajanchi M, Tomson G,
et al. Early hospital mortality among adult trauma patients significantly declined between 1998-2011: three single-centre cohorts
from Mumbai, India. PLoS One. 2014;9(3). ee90064. doi: 10.1371/journal.pone.0090064. [PubMed: 24594775].
17. Gomez D, Alali AS, Haas B, Xiong W, Tien H, Nathens AB. Temporal trends and differences in mortality at trauma centres across Ontario from 2005 to 2011: a retrospective cohort study. CMAJ Open.
2014;2(3):E176–82. doi: 10.9778/cmajo.20140007. [PubMed: 25295237].
18. World Health Organization . Global status report on road safety:
supporting a decade of action. Geneva; 2013, [cited 8 April]. Available from: www.who.int/violence_injury_prevention/road_safety_
status/2013.
19. World Health Organization . global status report on road safety 2013:
supporting a decade of action. 2013. Available from: http://apps.who.
int/iris/handle/10665/78256.
20. Haider AH, Crompton JG, Oyetunji T, Risucci D, DiRusso S, Basdag H, et al. Mechanism of injury predicts case fatality and functional outcomes in pediatric trauma patients: the case for its use
in trauma outcomes studies. J Pediatr Surg. 2011;46(8):1557–63. doi:
10.1016/j.jpedsurg.2011.04.055. [PubMed: 21843724].
21. Dinh MM, Bein KJ, Gabbe BJ, Byrne CM, Petchell J, Lo S, et al. A trauma
quality improvement programme associated with improved patient
outcomes: 21 years of experience at an Australian Major Trauma Centre. Injury. 2014;45(5):830–4. doi: 10.1016/j.injury.2013.11.005. [PubMed:
24290523].

Trauma Mon. 2018; 23(1):e42081.

