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) ABSTRACT

Objective: To identify the distinctive features of acutely injured patients who were presented to the emergency
department (ED) and their association with mortality and surgical intervention outcomes.

Methods: This cross-sectional study was conducted on all trauma patients resuscitated in the ED of Shahid
Rajaee (Emtiaz) Trauma Hospital (Shiraz, Iran) from May 2018 to June 2019. Demographic information, the
mechanism of trauma, trauma type, injured body regions, criteria of abbreviated injury scale (AIS) score,
injury severity score (ISS), and surgical intervention were all taken into consideration. The items related to the
mortality and surgical performance outcomes among the patients were analyzed.

Results: Of all 1281 cases, 82.9% were men, and the mean age of the patients was 37.9£19.1 years. The most
common mechanism of injury was a car accident, and the thorax was the most prevalent injured area of the
body. The majority of the patients had moderate blunt trauma. The mechanism of trauma, ISS, and the severity
of head trauma were all significantly correlated with operation interventions. Moreover, age, the mechanism
and type of trauma, ISS, and the necessity for the surgery were significantly associated with death occurrence.
Additionally, head, thorax, and abdomen trauma were significantly related to a high mortality rate.
Conclusion: Age, trauma mechanism and type, ISS, and the necessity for surgery were significantly associated
with the mortality rate of injured patients. The severity of the trauma, particularly head injuries and the
mechanism of damage were important determinants in concern for surgery the necessity.
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Characteristics of trauma patients and their relatives with mortality and surgery performance rates on arrival

Introduction

rauma is one of the major causes of life-

threatening injuries worldwide. According
to metrics and evaluations from the Institute for
Health, multiple trauma causes 50 million cases of
disability and 5.8 million deaths worldwide annually.
Moreover, the mortality rate from acute trauma in
developed countries is less than 10%, while it is more
than 90% in developing countries [1, 2].

Trauma-related mortality, which can occur
during prehospital, emergency department (ED),
or hospitalization, is of particular concern in the
international literature [3, 4]. There are various
challenges in managing patients with traumatic
injuries, such as age, severity of injury, type of
injury, quality of care, etc. [5]. Prior to patient
admission, critically ill patients usually undergo
multidisciplinary protocols, including resuscitation
and stabilization in the ED and probable surgery
intervention. However, these patients remain at risk
for further complications as a result of unrecognized
injuries or complications associated with initial or
ongoing management [6].

Numerous studies highlighted the importance of
caring for traumatically injured patients. Despite
numerous achievements, there are still numerous
unanswered questions in the prehospital and ED
settings. The efficiency of resuscitation on the
arrival of patients and trauma treatment is directly
influenced by a wide range of variables [7, §8]. To
provide enhanced resuscitation abilities at the point
of injury, it is necessary to evaluate these features
and investigate how reported parameters in the ED
are related to the patient’s outcomes [9]. Therefore,
this cross-sectional study was conducted to identify
these parameters and determine which factors were
associated with death occurrence in trauma patients
or the necessity for immediate surgical intervention
upon ED presentation.

Materials and Methods

This cross-sectional study was conducted at Shahid
Rajaee (Emtiaz) Trauma Hospital, Shiraz, Iran.
All trauma patients resuscitated at ED from May
2018 to June 2019 were included in the study.
The participants were aged over 18 years old and
presented to the level I trauma center according
to the Canadian Triage and Triage Acuity System.
Data were collected using a census method from
the patients’ reports who met the inclusion criteria.
Individuals who were not interested in continuing
their treatment in the relevant hospital and did not
require prompt intervention or resuscitation were
excluded from the study.

The required data including demographic
information (such as age and sex), mechanism of
trauma (car accident, attempted suicide, fall height,
fall on the same level, etc.), injured body regions
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(head, thorax, abdomen, etc.), type of trauma (blunt
or penetrating), abbreviated injury scale (AIS),
injury severity score (ISS), surgical intervention,
and discharge outcome (mortality or survival) were
gathered from the hospital reports.

Statistical Analysis

The data were analyzed using SPSS software,
version 25.0 (SPSS Inc., Chicago, IL, USA).
Descriptive statistics were expressed as frequency
and percentage, and the Chi-Square and Fisher’s
Exact tests were used to compare these variables.
Besides, numerical variables were presented as
mean+SD. An independent T-test was used to make
comparisons between numerical variables. p<0.05
was considered statistically significant.

Results

The study included 1281 patients, of whom 1062
(82.9%) were men, and 219 (17.1%) were women.
The mean age of the study participants was 37.9+19.1,
and the mean length of hospitalization was eight days.
Car accidents were the most common mechanism of
injury, accounting for 325 cases (25.4%). Furthermore,
thorax injuries were the most frequent diagnostic
trauma, which was documented in 715 cases (55.8%),
followed by head trauma in 671 cases (52.4%). The
blunt injury was the most frequent type of injury,
affecting 91.6% of all study subjects. Notably, based
on AIS criteria, 509 traumatic diseases (39.7%) were
diagnosed for major thorax with AIS>3. According
to ISS criteria, the mean of ISS was 16.3+11.28, with
moderate injury accounting for 342 cases (26.7%) and
severe injuries affecting 324 cases (25.3%). Moreover,
991 cases (77.4%) of all trauma patients required
surgical interventions (Table 1).

The analysis of the collected data from patients who
underwent surgery revealed a significant association
between operation and injury mechanism (p<0.0001),
classification of ISS (»p<0.0001),and AIS, _ (p=0.012),
indicating that the majority of surgeries were for a
car accident (266 cases, 26.8%). Moreover, despite
the fact that patients with attempted suicide had the
lowest rate of urgent surgeries compared to other
mechanisms, 90% of these cases required emergency
surgery. Accordingly, 29.4% of trauma patients who
had surgical procedures had moderate injuries.
Furthermore, 32.7% of patients who underwent
surgery were classified as AIS, A >3 (Table 2).

According to the findings indicated in Table 1,
the mean age of deceased patients was significantly
higher than that of survived individuals (p<0.0001).
In addition, the results of the present study revealed a
significant association between the mechanism and type
of injury, ISS classification, operation, and the outcome
of the accident (p<0.0001). Among the mechanisms
of injury, pedestrian accidents had the highest death
rate (32.4%). Concerning the ISS criteria, patients
with profound ISS had the highest mortality rate (49.5
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Table 1. The characteristics and distribution of injured patients who underwent resuscitation based on survival and death outcome

Variables Total Outcome P value
N=1281 Survival Death

Age (year, mean+SD) 37.9£19.1 35.28+17.16 54.35422.2 <0.0001¢

Sex

Male 1062 (82.9) 916 (82.9) 146 (83) 0.544

Female 219 (17.1) 189 (17.1) 30 (17)

Mechanism of trauma N (%)

Car accident 325 (25.4) 289 (26.2) 36 (20.5) <0.0001¢

Motor accident 278 (21.7) 247 (22.4) 31 (17.6)

Pedestrian accident 203 (15.8) 146 (13.2) 57 (32.4)

Accident® 33 (2.6) 27 (2.4) 6(3.4)

Fall on the same level 109 (8.5) 85(7.7) 24 (13.6)

Fall height 86 (6.7) 75 (6.8) 11 (6.3)

Stabbing 92 (7.2) 89 (8.1) 3(1.7)

Gunshot 16 (1.2) 13 (1.7) 3(1.2)

Assault 63 (4.9 61 (5.5) 2 (1.1)

Self-injury 17 (1.3) 17 (1.5) 0 (0)

Attempted suicide 10 (0.8) 10 (0.9) 0(0)

Other 49 (3.8) 46 (4.2) 3 (1.7)

Type of trauma N (%)

Blunt 1173(91.6) 1003(90.8) 170(96.6) 0.01¢

Penetrating 108(8.4) 102(9.2) 6(3.4)

Injured body regions N (%)

Head trauma 671 (52.4) 552(50) 119(67.6) <0.0001*

Face trauma 256 (20) 223(20.2) 33(18.8) 0.659¢

Thorax trauma 715 (55.8) 598(54.1) 117(25.49) 0.002¢

Abdomen trauma 234 (18.3) 191(17.3) 43(24.4) 0.023¢

Extremity trauma 565 (44.1) 480(43.4) 85(48.3) 0.228¢

External trauma 409 (31.9) 347(31.4) 62(35.2) 0.312¢

AIS® N (%)

Head <2 834 (65.1) 755 (68.3) 79 (44.9) <0.0001*
>3 445 (34.9) 348 (31.5) 97 (55.1)

Face <2 1256(98) 1088(98.5) 168(95.5) 0.007°
>3 25(2) 17(1.5) 8(4.5)

Thorax <2 772 (60.3) 684 (61.9) 88 (50) 0.02¢
>3 509 (39.7) 421 (38.1) 88 (50)

Abdomen <2 1186 (92.6) 1028 (93) 158 (89.8) 0.088¢
>3 95 (7.4) 77 (7) 18 (10.2)

Extremity <2 1037(81) 900(81.4) 137(77.8) 0.258¢
>3 244(19) 205(18.6) 39(22.2)

External <2 1272(99.3) 1099(99.5) 173(98.3) 0.08°
>3 9(0.7) 6(0.5) 3(1.7)

ISS* N (%)

Minor (<9) 305 (23.8) 288 (26.1) 17 (9.7) <0.0001¢

Moderate (9-15) 342 (26.7) 316 (28.6) 26 (14.8)

Severe (16-24) 324 (25.3) 273 (24.7) 51 (29)

Profound (>25) 308 (24) 226 (20.5) 92 (46.6)

Operation N (%)

Yes 991 (77.4) 976 (88.3) 15 (8.5) <0.0001°

No 290 (22.6) 129 (11.7) 161 (91.5)

*Other accidents include bicycle accidents, skating accidents, accidents at work, and accidents involving animals. *AIS: Abbreviated
injury scale; “ISS: Injury severity score; ‘Independent T-test; °Chi-square test; ‘Fisher’s Exact test.

%). The most common type of trauma that resulted
in mortality was blunt trauma, which accounted for
96.6% of all cases. Remarkably, the mortality rate
among individuals who underwent an operation was
8.5%. Besides, the head, thorax, and abdomen were all
significantly associated with the mortality rate, with
head trauma being the most frequently injured site
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reported from deceased cases (67.6%). There was a
significant correlation between the consequence of the
accident with AIS,  (p<0.0001), face (p=0.007), and
thorax (p=0.02). Accordingly, 55.1% of head injuries
and 50% of thorax damages that resulted in death had
AIS>3. Meanwhile, 4.5% of facial trauma cases that
ended in death had AIS>3 (Table 1).
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Table 2. The characteristics and distribution of traumatic patients who underwent operation surgeries following resuscitation

Variables Operation P value
Yes No
N=991 N=290

Mechanism of trauma N (%)

Car accident 266 (26.8) 59 (20.3) <0.0001°

Motor accident 232 (23.4) 46 (15.9)

Pedestrian accident 138 (22.4) 65 (13.9)

Accident 27 (2.7) 6 (2.1)

Fall on the same level 66 (6.7) 43 (14.8)

Fall height 68 (6.9) 18 (6.2)

Stabbing 79 (8) 13 (4.5)

Gunshot 11 (1.1) 5 (1.7)

Assault 50 (5) 13 (4.5)

Self-injury 14 (1.4) 3 (1)

Attempted suicide 9 (0.9) 1(0.3)

Other 31(3.D 18 (6.2)

AIS* N (%)

Head <2 666 (67.2) 168 (57.9) 0.012¢
>3 324 (32.7) 121 (41.7)

Face <2 974(98.3) 282(97.2) 0.259¢
>3 17(1.7) 8(2.8)

Thorax <2 585 (59) 187 (64.5) 0.1¢
>3 406 (41) 103 (35.5)

Abdomen <2 918 (92.6) 268 (92.4) 0.89¢
>3 73 (7.4) 22 (7.6)

Extremity <2 800(80.7) 237(81.7) 0.70¢
>3 191(19.3) 53(18.3)

External <2 985(99.4) 287(99) 0.44¢
>3 6(0.6) 3(1)

ISS® N (%)

Minor (<9) 219 (22.1) 86 (29.7) <0.0001°

Moderate (9-15) 291 (29.4) 51 (17.6)

Severe (16-24) 261 (26.3) 63 (21.7)

Profound (>25) 219 (22.1) 89 (30.7)

*AIS: Abbreviated Injury Scale; *ISS: Injury Severity Score; “Chi-square test; “Fisher’s Exact test; a) Chi-square test; b) Fisher’s Exact test.

Discussion

We conducted a retrospective descriptive study on
severely injured patients who presented to the ED
for resuscitation. Our findings indicated a significant
relationship between operation interventions and
the mechanism of trauma, ISS, and the severity
of head trauma. Moreover, age, the mechanism
and type of trauma, ISS, and the necessity for
surgery were all significantly associated with
death occurrence. Additionally, head, thorax, and
abdominal trauma were all significantly associated
with a high mortality rate.

This study was conducted in one of the largest
trauma centers in the south of Iran, which provided
a comprehensive analysis of reports obtained from
trauma patients who were referred to the ED.
Consistent with previous studies [10-13], our sample
consisted of middle-aged men with a mean ISS>16
who had experienced trauma. When examining
which mechanisms inflicted multiple injuries, we
found that car accidents frequently occurred among
injured patients, which was consistent with previous
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reports [12-14]. In the meantime, a study found that
Iran is among the first countries in the world with the
highest number of road traffic fatalities [11, 15]. In
addition, Difino ef al., in a nine-year study on 6065
patients, found that road accidents were the most
common cause of trauma, and 94% of injuries were
blunt [16], which was consistent with our findings
about blunt trauma being more prevalent (91.6%)
than penetrating trauma. We also found that blunt
traumas accounted for the majority of deaths among
study cases, which contradicted earlier research
demonstrating penetrating trauma was associated
with a higher risk of mortality than blunt injury, both
in the prehospital setting and the ED [17].

Besides, the majority of traumatic injury victims
were men, and there was a strong relationship between
the consequences of the accident and the age of the
patients, with the mean age of the deceased patients
being around 54 years old. Remarkably, the highest
fatality rate among critically injured patients was
related to pedestrian accidents, which were associated
with the elderly and involved the greatest mortality
rate in our study population. Another study found that
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elderlies had worse outcomes following trauma [18],
which was the same as our findings. Demissie ef al.,
also stated that male drivers and pedestrian errors
were risk factors for fatal accidents [19].

Moreover, thorax trauma was identified as the
most frequent diagnostic damage in our study, and
39.7% of patients with thorax injuries had AIS _ >3.
The most lethal injury, however, was head trauma.
This was consistent with earlier findings on trauma
patterns in deaths in the ED, which reported that
head and chest injuries were responsible for more
than half of all deaths [20-23]. Besides, Herman
et al., indicated that head trauma was a frequently
reported cause of mortality or hospitalization [24]. In
line with our findings that 55% of head injuries and
50% of thorax damages leading to death had AIS>3,
Ryan et al., reported that the most severe trauma was
frequently diagnosed in the head or thorax region
[21]. Previously, Lichtveld et al., showed that the
mortality of severely injured accident patients was
related to age, and the head injury appeared to be the
most important cause of death in the first 24 hours
following an accident [25].

Moreover, we found that there was a significant
association between the mechanism of injury, ISS
classification, operation, and accident outcome.
On the contrary, Copass et al.,, asserted that
ISS was not an appropriate predictive marker
for a patient’s survival, while the mechanism of
injury was related to the individual’s survival
[26]. Meanwhile, ISS was shown to be one of the
predictors of mortality in traumatically injured
patients, and it can estimate the collective effects
of the multiply-injured body regions of patients
regardless of the AIS score [11, 27, 28]. Besides,
urgent operation intervention was predominantly
seen in car accidents, indicating the severity of
injuries that occurred in road traffic accidents.
Noticeably, serious head injuries were prevalent
among patients who required surgery; highlighting
the importance of a professional neurosurgical
team in the ED of trauma hospitals.

The limitation of this study was that the variables
were selected based on previously recorded
data from the injured patients. Therefore, it was
probable that some data were missed. Moreover,
as a retrospective type of study and secondary
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important factors in determining the necessity for
surgery. Recognizing the relative elements of death
and determinants associated with urgent surgeries
in traumatic patients might help enhance ED’s safety
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Declaration

Ethics approval and consent to participate: This
study was approved by the Institutional Review
Board of Shiraz University of Medical Sciences
98-01-38-20748 (Code: IR.SUMS.REC.1398.933).

Consent for publication: Not applicable.

Conflict of Interests: The authors declare no conflict
of interests.

Funding: This study was supported by the Shiraz
University of Medical Sciences (Grant number:
17939)

Authors’ Contributions: Study concept and design
by MY, MH, acquisition of data by MK, analysis,
and interpretation of data by LSH, drafting of the
manuscript by MH, critical revision of the manuscript
for important intellectual content by MH.

Acknowledgment: The authors want to thank the
Research Vice-Chancellor of Shiraz University of
Medical Sciences for financially supporting the
research (Grant number: 17939).

136

Lendrum RA, Lockey DJ. Trauma
system development. Anaesthesia.
2013;68 Suppl 1:30-9.

Sakran JV, Greer SE, Werlin E,
McCunn M. Care of the injured
worldwide: trauma still the neglected
disease of modern society. Scand
J Trauma Resusc Emerg Med.
2012;20:64.

Pfeifer R, Tarkin IS, Rocos B, Pape
HC. Patterns of mortality and causes

of death in polytrauma patients-
-has anything changed? Injury.
2009;40(9):907-11.

Probst C, Zelle BA, Sittaro NA, Lohse
R, Krettek C, Pape HC. Late death
after multiple severe trauma: when
does it occur and what are the causes?
J Trauma. 2009;66(4):1212-7.
Sauaia A, Moore FA, Moore EE,
Moser KS, Brennan R, Read RA,
et al. Epidemiology of trauma

deaths: a reassessment. J Trauma.
1995;38(2):185-93.

Hemayatkhah M, Rahmanian V,
Rahmanian K, Jahromi AS, Madani
A. Safety Belt Use and its Related
Factors among Drivers and Occupants
of Light Motor Vehicles in Southern
Iran: Observation Results. Journal
of Research in Medical and Dental
Science. 2018;6(2):384-90.

Zielinski MD, Stubbs JR, Berns KS,

Bull Emerg Trauma 2023;11(3)



10.

11.

12.

13.

14.

Characteristics of trauma patients and their relatives with mortality and surgery performance rates on arrival

Glassberg E, Murdock AD, Shinar E,
et al. Prehospital blood transfusion
programs: Capabilities and lessons
learned. J Trauma Acute Care Surg.
2017;82(6S Suppl 1):S70-s8. doi:
10.1097/ta.0000000000001427.
Shackelford SA, Del Junco DJ,
Powell-Dunford N, Mazuchowski
EL, Howard JT, Kotwal RS, et al.
Association of Prehospital Blood
Product Transfusion During Medical
Evacuation of Combat Casualties in
Afghanistan With Acute and 30-Day
Survival. Jama. 2017;318(16):1581-91.
Costa CD, Scarpelini S. Evaluation
of the quality of trauma care service
through the study of deaths in a
tertiary hospital. Rev Col Bras Cir.
2012;39(4):249-54.

Chang FR, Huang HL, Schwebel
DC, Chan AHS, Hu GQ. Global road
traffic injury statistics: Challenges,
mechanisms and solutions. Chin J
Traumatol. 2020;23(4):216-8.
Yadollahi M, Ghafarpour A. An
Epidemiological Study of Traumas
Caused by Motorcycle Crashes in
Shahid Rajace Hospital, Shiraz,
Iran in 2013-2016. Shiraz E-Medical
Journal. 2019;20(5).

Zargar M, Sayyar Roudsari B,
Shadman M, Kaviani A, Tarighi
P. Pediatric transport related
injuries in Tehran: the necessity of
implementation of injury prevention
protocols. Injury. 2003;34(11):820-4.
Jelodar S, Jafari P, Yadollahi M,
Sabetian Jahromi G, Khalili H,
Abbasi H, et al. Potential Risk Factors
of Death in Multiple Trauma Patients.
Emerg (Tehran). 2014;2(4):170-3.
Global status report on road safety

15.

16.

17.

18.

19.

20.

21.

2018: WHO. Available from: https:/
www.who.int/publications-detail-
redirect/9789241565684.

Mansouri Jalilian M, Safarpour
H, Bazyar J, Safi-Keykaleh M,
Farahi-Ashtiani I, Khorshidi A.
Epidemiology of road traffic crashes
in Ilam Province, Iran, 2009-2013.
BMC Res Notes. 2020;13(1):517.
Difino M, Bini R, Reitano E,
Faccincani R, Sammartano F, Briani
L, et al. Epidemiology of trauma
admissions in a level 1 trauma center
in Northern Italy: a nine-year study.
Updates Surg. 2021;73(5):1963-73.
doi: 10.1007/s13304-021-00991-y.
Ruelas OS, Tschautscher CF, Lohse
CM, Sztajnkrycer MD. Analysis
of Prehospital Scene Times and
Interventions on Mortality Outcomes
in a National Cohort of Penetrating
and Blunt Trauma Patients. Prehosp
Emerg Care. 2018;22(6):691-7.
Moharamzad Y, Taghipour H, Hodjati
Firoozabadi N, Hodjati Firoozabadi
A, Hashemzadeh M, Mirjalili M,
et al. Mortality pattern according
to autopsy findings among traffic
accident victims in Yazd, Iran. Chin
J Traumatol. 2008;11(6):329-34.
Demissie M. Risk factors associated
with serious and fatal road traffic
accidents in Manzini City, Swaziland.
2017.

Pfeifer R, Schick S, Holzmann C,
Graw M, Teuben M, Pape HC. Analysis
of Injury and Mortality Patterns in
Deceased Patients with Road Traffic
Injuries: An Autopsy Study. World J
Surg. 2017;41(12):3111-9.

Ryan M, Stella J, Chiu H, Ragg M.
Injury patterns and preventability

22.

23.

24.

25.

26.

27.

28.

in prehospital motor vehicle crash
fatalities in Victoria. Emerg Med
Australas. 2004;16(4):274-9.

Davis JS, Satahoo SS, Butler FK,
Dermer H, Naranjo D, Julien K, et
al. An analysis of prehospital deaths:
Who can we save? J Trauma Acute
Care Surg. 2014;77(2):213-8.
Falconer JA. Preventability of
pre-hospital trauma deaths in
southern New Zealand. N Z Med J.
2010;123(1316):11-9.

Herman J, Ameratunga S, Jackson
R. Burden of road traffic injuries and
related risk factors in low and middle-
income Pacific Island countries and
territories: a systematic review of the
scientific literature (TRIP 5). BMC
Public Health. 2012;12:479.
Lichtveld RA, Panhuizen IF, Smit
RB, Holtslag HR, van der Werken
C. Predictors of Death in Trauma
Patients who are Alive on Arrival at
Hospital. Eur J Trauma Emerg Surg.
2007;33(1):46-51.

Copass MK, Oreskovich MR,
Bladergroen MR, Carrico ClJ.
Prehospital cardiopulmonary
resuscitation of the critically injured
patient. Am J Surg. 1984;148(1):20-6.
Hefny AF, Idris K, Eid HO, Abu-
Zidan FM. Factors affecting mortality
of critical care trauma patients. Afr
Health Sci. 2013;13(3):731-5.
Yadollahi M, Rahmanian N, Jamali
K. Analysis of Risk Factors with
Hospital Mortality in Pedestrian
Injured Patients; A Dataset Analysis
of a Level-I Trauma Center in
Southern Iran. Bull Emerg Trauma.
2018;6(4):349-54.

Open Access License
All articles published by Bulletin of Emergency And Trauma are fully open access: immediately freely available to read, download
and share. Bulletin of Emergency And Trauma articles are published under a Creative Commons license (CC-BY-NC).

www.beat-journal.com

137


https://www.who.int/publications-detail-redirect/9789241565684
https://www.who.int/publications-detail-redirect/9789241565684
https://www.who.int/publications-detail-redirect/9789241565684

