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A B S T R A C T

Background: To decrease the burden of injuries it is essential to have an overview of trauma patterns and its management at regional trauma
centers.
Objectives: The aim of this study was to investigate some patterns of trauma and trauma-related therapeutic interventions at our trauma
center.
Materials and Methods: In a cross-sectional study, 19530 trauma cases admitted to the emergency department and hospital wards of Shohada
University Hospital during 2007-2008 were assessed.
Results: Of the 19530 trauma cases, 14960(76.7%) were males. Mean (SD) of age was 31(19.9) years. The elderly aged 65 and above, comprised 10%
(1953) of the participants; while 44 were infants. Falls and traffic injuries were the most common cause of injuries among trauma patients.
Most of the mortalities were men comprising 74% of the 57 deaths. Reduction of fractures and dislocations were the most common types of
operations among trauma patients.
Conclusions: Young men form the target group for possible interventions to decrease the burden of trauma following falls and traffic
accidents.
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1. Background
Trauma comprises a noticeable global burden of health
problems affecting nearly every population in the world
(1). It has been stated that 50% of people face traumatic
events at least once throughout their lifetime (2). Lower and middle income countries (LMICs) suffer a high

trauma morbidity and mortality; nevertheless, even in
Europe and USA injuries are among the leading causes of
death (3). Injuries, especially traffic injuries, are considered a major public health challenge (4). Every month
about 2000 people die due to traffic accidents in Iran
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(5). Trauma is the second cause of mortality in Iran (6).
To decrease the burden of injuries it is essential to have
an overview of trauma patterns and management at regional trauma centers.

2. Objectives

The aim of this study was to assess patterns of trauma
and trauma-related therapeutic interventions at the Shohada Trauma Center in the north-western Iran.

3. Materials and Methods

In a cross-sectional study, 19,530 trauma cases admitted to the emergency department and hospital wards of
Shohada University hospital during 2007-2008 were assessed. Data were retrieved from the available electronic
health information system. The system is run and regularly evaluated by expert staff. This health information
system, registers minimal but essential information as
follows:
Demographic data such as age and gender, Admission
type, Referral history,Trauma coding based on international classification of diseases version 10 (ICD10). External causes of injuries coding based on ICD10, and Coding
of procedures and operations based on ICD9-CM.
The procedure codes that were separately analyzed in
this study included; code 79 for fractures and dislocation
operations; code 86 for dermal and subdermal operations and code 93 for application of orthopedic splints.
The codes for external causes of injuries (first character
code) that were separately analyzed based on ICD10, included:
“V (V01-V99) for transport accidents, W (W01-W99): W00W19 for falls and W20-W99 for other external causes of accidental injury. X and Y:X00-X19 for various types of burn
mechanisms, X20-X29 contact with venomous animals
and plants, X30-X39 Exposure to forces of nature, X40X49 Accidental poisoning by and exposure to noxious
substances, X50-X57 Over-exertion, travel and privation,
X58-X59 Accidental exposure to other and unspecified
factors, X60- Y09 Intentional self-harm or assault, Y10-Y34
Event of undetermined intent, Y35-Y36 Legal intervention
and operations of war, Y40-Y84 Complications of medical
and surgical care, Y85-Y89 Sequelae of external causes of
morbidity and mortality, Y90-Y98 Supplementary factors
related to causes of morbidity and mortality classified
elsewhere.” Data were entered into the computer and analyzed using Stata 11 statistical software package. Age was
categorized through the analysis into five ages groups as;
0-6, 6-14, 14-30, 30-65, and above 65 years.

4. Results

Of all the 19,530 trauma cases, 14960 (76.7%) were males.
Mean (SD) of age was 31 (19.9) years. The elderly comprised
about 10% of the participants and 44 were infants. Ninetyseven percent of the admissions were done through ad390
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mission to EMS, the remainder being admitted directly to
the hospital wards such as those referred from the clinics or private offices of the specialists who practice out of
the hospital in parallel with their duties in the hospital.
About 96% of patients were admitted for the first time.
Two percent of victims were admitted to intensive care
unit (ICU), while others were admitted in other wards of
the hospital such as orthopedic surgery and neurosurgery wards. Fifty-seven fatal cases were registered out of
the 19530 trauma cases. Most of the fatal cases belonged
to the men comprising about 74% of the 57 deaths. Nevertheless, case fatality rates did not differ with gender.
Figure 1 presents the distribution of relative frequency
of trauma cases compared with the relative frequencies
of death due to trauma in the various age groups. It indicates higher occurrence of mortality among the elderly.
70
60
50
40
Percentage of cases
30

Percentage of deaths

20
10
0
Under 6

6-12 years 12-18 years18-65 years Above 65

Figure 1. Relative Frequency of Trauma Deaths Due to Trauma in Various
Age Groups

Based on the international classification of diseases
version 10, the frequency distribution of the common external causes of injuries are given in Figure 2. Moreover,
distribution of the procedures used to treat the trauma
patients is given in Table 1. Among the subgroups of code
79, the code item 79.12, belonging to the closed reduction
of fracture with internal fixation, was the most common
type involving 655 patients, followed by the code 79.02,
belonging to closed reduction of fracture without internal fixation that involved 538 cases. Regardless of the
main groups, application of splints was the most common type of operation followed by suturing of the skin
and subcutaneous tissues of other sites.

5. Discussion

Reduction of fractures and dislocations was the most
common type of operation among trauma patients in
our study. This is because fractures and dislocations may
occur both in traffic injuries and falls. Traffic injuries are
the major types of injury mechanisms in Iran followed
by burn injuries. However, this may not be the real pattern considering the fact that minor injuries are not usually captured in hospital based studies which form the
majority of surveys in LMICs. For example minor burns
comprise 95% of the burns and are usually overlooked in
hospital-based studies (7).
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Table 1. Therapeutic Interventions used to Manage Trauma Patients at the Shohada Trauma Center in North-Western Iran
Operation code
79

93

86

01-05

Other codes

Definition

Frequency (%)

Reduction of fracture and dislocation

8594 (44.5)

Physical therapy, respiratory therapy, rehabilitation and related procedures

3555 (18.2)

Operation on skin and subcutaneous tissue

3090 (15.8)

Operations on the nervous system

3717 (18.97)

Other bone operations, abdominal operations, vascular operations, Oral operations, Operations on muscle, tendon, and fascia, Catheter and tube drainage

574 (2.93)

Figure 2. Distribution of the Most Common External Causes of Injuries
Based on International Classification of Diseases Version 10
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X-Axis: ICD 10 chapter 20 codes; Y-Axis: Number of trauma cases; V: Mostly
intentional or iatrogenic harm; V2: Pedestrian injured by Bicycle; V4: Pedestrian injured by Heavy vehicles (such as buses); X: Exposure to burning agents, venomous animals and plants, poisoning, forces of nature
and other unspecified factors; X5: Exposure to smoke, fire and flames; W:
Other external causes of accidental injury including falls, drowning and
exposure to mechanical forces and electrical current; W1: Same-level falling due to slipping tripping and stumbling; W2-3: Same-level falling on
the ice, skiing and wrestling and other falls on the same level due to collision with, or pushing by, another person

Among the middle-income countries, Iran has one of the
highest mortality rates from traffic injuries (8). In Iran,
there are about 70 deaths per day from road traffic injuries (9). Deaths from traffic injuries (30.0/100 000) in Iran
have been reported by some researchers to be the highest
in the world (4). Fall injuries and burn injuries are stated
to be the two other major injuries of importance in Iran
(4, 10, 11). However, in this study only cases of traffic injuries and falls were admitted. This is because burns are
usually referred to an available separate specialty burn
center in Tabriz. As with our study, previous research has
also shown falls and traffic injuries to be the most common type of injuries among trauma patients (12-14).
Reduction of fractures and dislocations and application
of splints were the most common operations and procedures in this study. This is quite consistent with the distribution of injuries based on the defined external causes.
Also previous researches in Iran as well as American
studies were in line with these findings (15, 16). The casefatality reported in present study was lower compared
Trauma Mon. 2013:17(4)

to previous studies. Salami et al. in their study reported
208 mortalities out of 8000 hospital admissions (17). The
fatality in that study was also lower than studies out of
Iran. The lower case fatality may be due to the fact that
both EMS patients as well as hospitalizations were enrolled, whereas, in previous studies only hospitalizations
were studied (18, 19).
Falls due to slipping comprised the major cause of injury in our study while other Iranian studies showed
different results (16, 20). This can be due to the fact that
Shohada hospital is known for having famous orthopedic
surgeons and orthopedic problems that are more common in falls were referred to this center. Most previous
studies have shown the same-level falls to be more common than elevated falls (falls from height) in line with
the results of our study (21, 22). Traffic injuries by heavy
vehicles, bicycles and motorbikes were common types of
injuries in this studies that were in line with other studies
(20, 23). Most traffic accidents were pedestrian accidents
that were consistent with previous study results (24, 25).
In present study, the injuries were four times more
common among men. The male dominancy is a common
finding in trauma studies indicating that, possibly due to
their responsibilities, they are exposed to external causes
of injuries more than women (24, 26, 27). Particularly in
countries like Iran where women share a smaller role in
transportation, this can normally be expected. This may
not be true for other types of injuries such as burns and
intoxications (7, 28-30).

5.1. Limitations

Like any other register-based study we were able to
study only the few most important variables of interest
due to the minimal principal data requirements in hospital registers. Under-registration of death counts is a rule
in death registry systems and it is even higher in eventdisease registers that also collect information about outcome measures including mortality.

Acknowledgements
None declared.

Financial Disclosure
None declared.
391

Sadeghi-Bazargani H et al.

Funding/Support
None declared.

References
1.
2.
3.
4.
5.
6.
7.
8.

9.
10.
11.
12.

13.
14.

392

Krug EG, Sharma GK, Lozano R. The global burden of injuries. Am
J Public Health. 2000;90(4):523-6.
Vazquez C, Cervellon P, Perez-Sales P, Vidales D, Gaborit M. Positive emotions in earthquake survivors in El Salvador (2001). J
Anxiety Disord. 2005;19(3):313-28.
World Health Organization. The global burden of disease. Switzerland: WHO publications; 2004 [updated 2004; cited 2008]; Available from: www.who.int/topics/global_burden_of_disease/en/.
Akbari ME, Naghavi M, Soori H. Epidemiology of deaths from
injuries in the Islamic Republic of Iran. East Mediterr Health J.
2006;12(3-4):382-90.
Naghavi M, Akbari M. Injury Epidemiology External caused of Accident in Iran. Tehran: Fekrat Publications; 2002.
Zargar M, Modagg H. Causes of Death in Traumatic Patient. J Med
College. 1996;3(4):72-5.
Sadeghi-Bazargani H, Mohammadi R, Svanstrom L, Ekman R,
Arshi S, Hekmat S, et al. Epidemiology of minor and moderate
burns in rural Ardabil, Iran. Burns. 2010;36(6):933-7.
Khorasani-Zavareh D, Mohammadi R, Khankeh HR, Laflamme L,
Bikmoradi A, Haglund BJ. The requirements and challenges in
preventing of road traffic injury in Iran. A qualitative study. BMC
Public Health. 2009;9:486.
Soori H, Royanian M, Zali AR, Movahedinejad A. Road traffic injuries in Iran: the role of interventions implemented by traffic
police. Traffic Inj Prev. 2009;10(4):375-8.
Naghavi M, Djafari N, Alaeddini F, Akbari I. Injury Epidemiology
in the Islamic Republic of Iran. 1st ed. Tehran: Iranian Ministry of
Health Publications; 2004.
Sadeghi-Bazargani H, Mohammadi R. Epidemiology of burns in
Iran during the last decade (2000-2010): review of literature and
methodological considerations. Burns. 2012;38(3):319-29.
Acosta CD, Kit Delgado M, Gisondi MA, Raghunathan A, D'Souza
PA, Gilbert G, et al. Characteristics of pediatric trauma transfers
to a level i trauma center: implications for developing a regionalized pediatric trauma system in california. Acad Emerg Med.
2010;17(12):1364-73.
Adam SH, Eid HO, Barss P, Lunsjo K, Grivna M, Torab FC, et al.
Epidemiology of geriatric trauma in United Arab Emirates. Arch
Gerontol Geriatr. 2008;47(3):377-82.
Hansen KS, Engesæter LB, Eide GE, Viste A. Trauma Outcome in a
Norwegian regional hospital. Injury Extra. 2005;36(9):361-7.

Trauma-related Therapeutic Procedures
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.
29.
30.

Abarbanell NR. Prehospital midthigh trauma and traction splint
use: recommendations for treatment protocols. Am J Emerg Med.
2001;19(2):137-40.
Shayesteh AM, Kariminasab MH, Shorofi A, Khalilian A. Epidemiological Study of 1000 Musculo-skeletal trauma cases in sari township in 1998-1999. J Mazandaran Uni Med Scie. 2001;11(30):16-21.
Eslamian L, Jamshidi A. Trauma mortality in six university hospitals: Tehran, IRAN. Tehran Univ Med J (TUMJ). 2007;65(Sup 2).
Consunji RJ, Serrato Marinas JP, Aspuria Maddumba JR, Dela Paz
DA, Jr. A profile of deaths among trauma patients in a university
hospital: the Philippine experience. J Inj Violence Res. 2011;3(2):85-9.
Hsiao KY, Lin LC, Chou MH, Chen CC, Lee HC, Foo NP, et al. Outcomes of trauma patients: direct transport versus transfer after
stabilisation at another hospital. Injury. 2012;43(9):1575-9.
Fallahzadeh H, Dehgani A. Epidemiology of road traffic mortality and injuries in Yazd, Iran during 2003-2008. Chin J Traumatol.
2011;14(5):293-6.
Jagnoor J, Keay L, Ganguli A, Dandona R, Thakur JS, Boufous S, et
al. Fall related injuries: A retrospective medical review study in
North India. Injury. 2012;43(12):1996-2000.
Masud T, Morris RO. Epidemiology of falls. Age Ageing. 2001;30
Suppl 4:3-7.
Tan WT, Choy JM, Foo JM. A 5-year profile of trauma admissions
to the surgical intensive care unit of a tertiary hospital in Singapore. Ann Acad Med Singapore. 2010;39(5):363-7.
Salimi J, Nikoobakht MR, Zareei MR. Epidemiologic study of 284
patients with urogenital trauma in three trauma center in Tehran. Urol J. 2004;1(2):117-20.
Demetriades D, Murray J, Sinz B, Myles D, Chan L, Sathyaragiswaran L, et al. Epidemiology of major trauma and trauma
deaths in Los Angeles County. J Am Coll Surg. 1998;187(4):373-83.
Khan A, Zafar H, Naeem SN, Raza SA. Transfer delay and inhospital mortality of trauma patients in Pakistan. Int J Surg.
2010;8(2):155-8.
Paparel P, N'Diaye A, Laumon B, Caillot JL, Perrin P, Ruffion A. The
epidemiology of trauma of the genitourinary system after traffic
accidents: analysis of a register of over 43,000 victims. BJU Int.
2006;97(2):338-41.
Fardiazar Z, Sadeghi-Bazargani H, Mohammadi R. Domestic injuries and suicide among women of reproductive age in Iran. Int J
Gen Med. 2012;5:547-52.
Mathers CD, Vos T, Lopez AD, Salomon J, Ezzati M. National burden of disease studies: a practical guide. Geneva: World Health
Organization; 2001.
Sadeghi Bazargani H, Arshi S, Ekman R, Mohammadi R. Prevention-oriented epidemiology of burns in Ardabil provincial burn
centre, Iran. Burns. 2011;37(3):521-7.

Trauma Mon. 2013:17(4)

