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Objective: Death from trauma is a major problem for the health system. The determination of preventable deaths is a valu-
able indicator of quality and efficiency in the management of trauma patients. The purpose of our study was to investigate
the cause of preventable death in pre-hospital settings in the city of Tabriz.

Materials and Methods: In a cross-sectional study from 2013 to 2014 in Tabriz, all traumatic patients who died at the
scene of trauma or during transport and before reaching the hospital were referred to forensics for autopsy studies. For all
deaths, data on demographics, mechanism and type of injury, place of death, mode of transportation, injury to the central
nervous system (CNS) and results of necropsy were recorded. Preventability of death was defined upon examination of the
necropsy report.

Results: In this study, 160 pre-hospital deaths were studied. The commonest mechanism of injury was a vehicular traffic
accident (83.8%), and blunt trauma in 98.8% was the commonest type of injury. In total, 80.6% of the deaths were at the
scene of trauma and 18.8% on arrival to the hospital. CNS injury was recorded in 71.9% of the cases. The commonest cause
of death from the necropsy report was CNS injury (60.6%), exsanguination or breathing problems (28.1%), and CNS injury
with exsanguination or breathing problems (11.2%). In this study, death was possibly preventable in 25.6% of the cases, and
21.9% of the deaths were definitively preventable.

Conclusion: Many deaths occurred at the scene of trauma, and traffic accidents are the main mechanism of injury. A high
percentage of deaths as seen in the autopsy had CNS injuries, and this was the main cause of death. The high rate of prevent-
able death in the present study compared to that in similar studies in other countries is a significant finding.
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Trauma is the precarious status of human health that can be defined by harmful events caused by mechanical,
electrical, chemical, thermal, or radiation energy (1). These days, mortality due to trauma is a major problem in
health systems, particularly in countries with large populations and low income. Epidemiology of trauma shows
that it causes 5 million mortalities each year worldwide and saddles millions of people with temporary or lifelong
disabilities (2). Considering the high rate of traumatic events and traffic accidents in Iran, decreasing the trauma
rate and supporting traumatic patients may play a vital role.

A fundamental study performed in San Francisco in 1983 by Trunkey explained a distribution pattern with three
stages for mortality due to trauma. According to this pattern, mortalities were classified based on the injury time
to death interval. Deaths that happened at the scene of the accidents (50%), early deaths that occurred 4 h or less
after trauma in a hospital (30%), and delayed mortalities that occurred more than 4 h after trauma (20%) (3). This
categorization encouraged the establishment of traumatic management systems with the aim of reducing traumatic
injuries and mortalities at each stage. Thus, traumatic patients should be supported not only in hospitals but also in
the first encounter with emergency personnel at the scene of the accident. Pre-hospital emergency medical service
(EMS) was proposed from the idea of flying ambulances - horses taking doctors to the patients — which introduced
by Dominique-jean Larrey (surgeon of Napoleon) in 1792. Currently, EMS systems follow the same idea (4). Due
to the necessity of correct diagnosis and treatment in stressful situations, the probability of medical mistakes or
wrong management is high (5). For the first time in 1970, the idea of preventable deaths due to trauma was dis-
cussed by Rutstein et al. (6). This included mortalities that were completely or partially preventable with effective
health care treatment. Preventable deaths are valuable indicators of quality evaluation and management of patients
in health systems (6). Although investigating preventable traumatic deaths is difficult, it includes a wide range of 1
to 45% in multiple studies. To the best of our knowledge, there has been no integrated study related to preventable
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deaths in the city of Tabriz. We aimed to evaluate all preventable
and potentially preventable deaths, the mechanism of injury, and
the rate of death prevention at the scene of an accident with highly
effective pre-hospital management.

In our study, all traumatic patients who died at the scene of the
accident and during transport or died before reaching to the hos-
pital were assessed during in a period of one year, March 2013
— March 2014. Injuries due to asphyxiation, inhalation of harmful
substances, burning, hanging, drowning, electrical events, intoxica-
tion, and overdose were not evaluated because no autopsies were
performed on those cases. Demographic data and all causes of
death recorded by the forensic medicine institution were collected
and the preventability of death in each case was investigated. Mor-
talities associated with 1. Protrusion of brain and cerebral peduncle
detachment; 2. Cerebral edema, cerebral hemorrhage and skull
fractures; and 3. Pneumothorax, hemothorax, tamponade, and hy-
povolemic shock were classified into groups of non-avoidable, po-
tentially preventable and certainly preventable deaths, respectively.
Collected data were analyzed by SPSS (SPSS Statistics Version
15.0, IBM, Armonk, New York).

In total, 160 deaths caused by trauma were investigated.

According to the findings of this study, the youngest death be-
longed to a 5 day old neonate, and the oldest was 90. The mean
age of study population was 42.88+20.9.

Among 160 deaths, 134 (83.8%) of them were male and 26
(16.2%) were female.

In this study, two common mechanisms of injury were traffic acci-
dents (83.8%) and falling from heights (10.6%). The common type
of injury resulting in death was blunt trauma (98.8%).

Traffic accidents (83.6%), penetrating trauma (100%), falling from
heights (82.4%), explosions (66.7%), and hard material crashes
(100%) were the mechanisms of trauma that were predominant
in males.

Among the 160 deaths, 129 of them happened at the scene of the
accident and before arrival of EMS. 30 deaths occurred during trans-
port to the hospital. In one case, the information was not recorded.

The average age for death at the scene of the accident and pre-
hospital groups were 44.50 and 36.60, respectively. Other results
recorded in Table 1.

115 cases (71.9%) were reported with CNS injury and 45 cases
(28.1%) were without CNS injury. 64.4% (103 cases) of the cases
suffered damage in only one organ. In 94.2%, the only injured
organ was CNS. 35.6% (57 cases) had multi-organ damage.
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In autopsy examination, 60.6% of mortality cases were related to
CNS injury. About 28.1% were hemorrhage (ventilation difficulties)
and 11.2% involved both CNS injury and airway difficulties.

Among 160 pre-hospital deaths, 84 cases were non preventable
deaths, 41 cases were probably preventable deaths and 35 deaths
were certainly preventable.

In this study, demographic characteristics, mechanism of injury,
place of death, method of traumatic patient transfer, and CNS in-
jury of 160 cases of pre-hospital deaths have been evaluated. Ac-
cording to the findings of this study, the youngest death belonged
to a 5 day old neonate and the oldest was 90. The mean age of
the study population was 42.88+20.9. 134 (83.8%) of them were
male and 26 (16.2%) were female. Male dominance was similar to
another study done by Wilson et al. (7) in Brazil (83.6%). The mean
ages of death at the scene of the accident and pre-hospital groups
were 44.50 and 36.60, respectively.

In another study about pre-hospital deaths performed by Limb et
al. (8) in the Yorkshire health region, the mean age of instant death
was higher in comparison to our study. Also, the mean age differ-
ence in our study (about 8 years) was higher than similar studies
including Limb’s study in England, which had a 1 year difference
(8). In this study, 83.8% of traumatic patient deaths were due to
traffic accidents, 1.9% from hard material crashes, 10.6% from
falling from heights, 1.9% from explosions, 1.2% from a penetrat-
ing wound and 0.6% from other mechanisms. In all cases, male
death was dominant. Traffic accident in England and Hussain et

Demographic and frequency of causes of death in
pre-hospital settings (per place)

Scene of the

EMS Pre-hospital  accident

Mortality  Mortality Mortality

22 30 129 Number

38.27 36.60 44.50 Age (mean)

77.3% 80% 84.5% Sex (male)

100% 96.7% 99.22% Blunt trauma

72.7% 73.3% 71.3% CNS involvement

68.2% 63.3% 59.7% CNS injury

27.3% 26.7% 28.7% Hemorrhage/
Airway problems

4.5% 10% 11.6% CNS injury and
hemorrhage

22.7% 20% 22.5% Certainly preventable
deaths

31.8% 33.3% 23.3% Probably preventable
deaths

45.5% 46.7% 54.3% Non-preventable deaths

EMS: emergency medical service; CNS: central nervous system



Gholipour et al. Assessment of Preventable Death Causes

al. (9) study was 56.6%, in Mac Leod Jana’s study (the American
journal of surgery) 47%and 43%, in Brazil 22.4% and in a second-
ary data analysis in Tanzania was 28% comparing to ours (83.8%)
(7, 9-12). In our study, due to its low rates (2 cases) penetrating
trauma was not evaluated. In our study of 158 cases, 98.8% of the
injuries resulting in death were related to blunt trauma and 2 cases
(1.2%) were related to penetrating trauma, which was very low in
comparison to other studies. Among the 160 deaths, 129 of them
(80.6%) happened at the scene of the accident and before the ar-
rival of EMS and 30 cases (18.8%) of mortality occurred during
transport to the hospital. 73.3% (22 cases) and 20% (6 cases) were
transported by EMS and other vehicles, respectively. This mortality
rate was a little more than other studies including Lim’s in England
(62%), Mac Leod’s in the USA (78%), Mark Gunst’s in the USA
(61%), and Meel’s in South Africa (74%) (8, 10, 12, 13). Patients
who had transfered by EMS were the main way of achieving to
Artesh hospital (62%) and Shohadaye hafome tir hospital (48%)
(14, 15). In the current study, 71.9% (115 cases) were reported to
have CNS involvement. 64.4% (103 cases) suffered damage in only
one organ and in 94.2% of these cases, the only injured organ was
the CNS. 35.6% (57 cases) had multi-organ damage. In Mac Leod’s
study (trauma deaths in the first hour), 28% brain damage and 34%
multi-organ damage were reported (10). According to the findings
by Enderson in England (causes of death following multiple trau-
mas), 65% of mortality was related to CNS injury (16). In Flaconer’s
study in New Zealand, 39% had head and neck injuries, which was
lower than our study’s rate of individual brain injury (60.6%) (17). In
autopsy examination, mortality of 97 cases (60.6%) was related to
CNS injury. In 45 cases (28.1%), hemorrhage or airway and venti-
lation difficulties lead to death and in 18 cases (11.2%) both CNS
injury and hemorrhage (with airway difficulties) were cited as causes
of death. According to the results of Stewen’s study in the USA,
51% of the mortality rate was because of CNS injury, 21% from
hemorrhage, 16% from CNS injury with hemorrhage, and 9% from
multi-organ damage (16). In Mark Gunst’s study in the USA, 40%
and 23% of mortality were caused by CNS injury and multi-organ
damage, respectively (12). Mortality of traumatic patients were clas-
sified in 3 groups: 1. Non-preventable deaths with a rate of 52.5%
(84 cases), 2. probably preventable deaths with a rate of 25.6% (41
cases), and 3. Certainly preventable deaths with a rate of 21.9%
(35 cases). Thus, the total rate of preventable deaths was estimated
at 47.5%. Certainly preventable deaths in Limb’s study in England
were reported to be 1-2%, in Sandall’s study in the USA this was
0.7%, and in Falconer’s study in New Zealand this was 10%. Thus,
the rate in our study was the highest (8, 17, 18). Hussain and Red-
mond (9) declared the total rate of pre-hospital preventable deaths
in England to be 39%, Mac Leod to be 7%, Mark Gunst to be
24%, Wilson in Brazil to be 1%, Meel to be 12% and Flaconer’s in
Newsland to be 45% (7, 10, 12, 13, 17). In this study, two factors
had significant correlation, the age and the reason of death in the
autopsy. The mean age in the cases of CNS injury, hemorrhage,
and both CNS injury and hemorrhage were reported to be 37.53,
49.65, and 54.83. Severe injuries and multi-organ damage was
prevalent in older ages. In this study, sex and preventable deaths
had a significant relation (p=0.008). Males accounted for not only
91% of the non-preventable deaths but also 75% of the prevent-
able deaths. This correlation was not found in previous literature.
A p value less than 0.001 has been obtained for the correlation
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between CNS injury and avoidability of deaths. Among 76 cases of
preventable deaths, 50% (38 cases) had CNS injury whereas 91%
of non-preventable deaths had CNS injuries.

The findings of this study indicate that the most pre-hospital deaths
due to trauma happen in males in the age range of 20-29 years
old. The vast majority of mortality takes place at the scene of the
accident. The main mechanism and most important cause of injury
were traffic accidents and blunt trauma, respectively. From autop-
sies, a high percentage of deaths have been shown to involve the
CNS. Although there was no significant correlation between age,
mechanism of injury, and type of injury with preventable deaths,
CNS involvement and sex were obviously connected with prevent-
able deaths. Putting this in words, males with CNS involvement
had a higher rate of non-preventable deaths.

This study protocol was approved by the
Ethics Committee of Tabriz University of Medical Sciences.

Informed consent was prepared by Tabriz university
of medical science rule and approved by Legal Medicine Organization. All
data were keep secure.

Externally peer-reviewed.

Conceived and designed the experiments or
case: CG, SSV. Performed the experiments or case: BSR, LMF. Analyzed
the data: AG. Wrote the paper: SSV, RF. All authors have read and ap-
proved the final manuscript.

No conflict of interest was declared by the authors.

The authors declared that this study has received no
financial support.

1. Settervall CH, Domingues Cde A, Sousa RM, Nogueira Lde S. Pre-
ventable trauma deaths. Rev Saude Publica 2012; 46(2): 367-75.
[CrossRef]

2. Sasser S, Varghese M, Kellermann A, Lormand JD. Prehospital trau-
ma care systems. InPrehospital trauma care systems 2005. OMS.

3. Trunkey DD, Siegel J, Baker S, Gennarelli TA. Trauma Sci Am; 249:
28-35. [CrossRef]

4. Williamson K, Ramesh R, Grabinsky A. Advances in prehospital trau-
ma care. Int J Crit llln Inj Sci 2011; 1(1): 44-50. [CrossRef]

5.  Saltzherr TP, Wendt KW, Nieboer P, Nijsten MW, Valk JP, Luitse JS,
et al. Preventability of trauma deaths in a Dutch Level-1 trauma cen-
tre. Injury 2011; 42(9): 870-3. [CrossRef]

6. Teixeira PG, Inaba K, Hadjizacharia P, Brown C, Salim A, Rhee P, et
al. Preventable or potentially preventable mortality at a mature trauma
center. J Trauma 2007; 63(6): 1338-46. [CrossRef]

7. Wilson JL, Herbella FAM, Takassi GF, Moreno DG, Tineli AC. Fatal
trauma injuries in a Brazilian big metropolis: a study of autopsies. Revis-
ta do Colégio Brasileiro de Cirurgides. 2011; 38(2): 122-6. [CrossRef]

8. Limb D, McGowan A, Fairfield JE, Pigott TJ. Prehospital deaths in the
Yorkshire Health Region. J Accid Emerg Med 1996; 13(4): 248-50.
[CrossRef]

9. Hussain LM, Redmond AD. Are pre-hospital deaths from accidental
injury preventable? BMJ 1994; 308(6936): 1077-80. [CrossRef]


http://dx.doi.org/10.1590/S0034-89102012005000010
http://dx.doi.org/10.1038/scientificamerican0883-28
http://dx.doi.org/10.4103/2229-5151.79281
http://dx.doi.org/10.1016/j.injury.2010.04.007
http://dx.doi.org/10.1097/TA.0b013e31815078ae
http://dx.doi.org/10.1590/S0100-69912011000200010
http://dx.doi.org/10.1136/emj.13.4.248
http://dx.doi.org/10.1136/bmj.308.6936.1077

Erciyes Med ] 2016; 38(2): 66-9

10.

11.

12.

13.

14.

MacLeod JB, Cohn SM, Johnson EW, McKenney MG. Trauma deaths
in the first hour: are they all unsalvageable injuries? Am J Surg 2007;
193(2): 195-9. [CrossRef]

Ae-Ngibise KA, Masanja H, Kellerman R, Owusu-Agyei S. Risk fac-
tors for injury mortality in rural Tanzania: a secondary data analysis.
BMJ Open 2012; 2(6): e001721. [CrossRef]

Gunst M, Ghaemmaghami V, Gruszecki A, Urban J, Frankel H, Shafi
S. Changing epidemiology of trauma deaths leads to a bimodal distri-
bution. Proc (Bayl Univ Med Cent) 2010; 23(4): 349-54.

Meel BL. Pre-hospital and hospital traumatic deaths in the former
homeland of Transkei, South Africa. J Clin Forensic Med 2004; 11(1):
6-11. [CrossRef]

Farzam pour Sh, Farshchian M. “A comprehensive study of trauma
patients referred to specialized hospitals in the army.” Fourth Con-

15.

16.

17.

18.

Gholipour et al. Assessment of Preventable Death Causes

gress of Military Medicine and Disaster Management Applied Science
(Research) 1387 (2004).

Najari F, Asgharzadeh BAlnvestigateh, Sadri M. the causes of acci-
dents in the pre-hospital emergency patient Haft Tir Martyrs Hospi-
tal Shahrivar 1387 till Persian date Mehr 1388. Journal of Medical
Council of Islamic Republic of Iran - 1390 - Volume 29 - Issue: 3
- Pages: 230 -236

Tien H, Chu PT, Brenneman F. Causes of death following multiple
trauma. Current Orthopaedics 2004; 18(4): 304-10. [CrossRef]
Falconer JA. Preventability of pre-hospital trauma deaths in southern
New Zealand. N Z Med J 2010; 123(1316): 11-9.

Sanddal TL, Esposito TJ, Whitney JR, Hartford D, Taillac PP, Mann
NC, et al. Analysis of preventable trauma deaths and opportunities
for trauma care improvement in Utah. J Trauma 2011; 70(4): 970-7.
[CrossRef]


http://dx.doi.org/10.1016/j.amjsurg.2006.09.010
http://dx.doi.org/10.1136/bmjopen-2012-001721
http://dx.doi.org/10.1016/j.jcfm.2003.10.009
http://dx.doi.org/10.1016/j.cuor.2004.04.006
http://CrossRef



