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Abstract

Original Article

Background and Objectives: Injuries in countries like Iran are one of the leading causes of death. This study aims to determine gender 
differences in trauma outcomes and predictors of in‑hospital mortality after trauma. Methods: The data of four trauma centers were extracted 
from the National Trauma Registry of Iran databank between 2016 and 2020. The univariable and multiple logistic regression models analyzed 
gender differences in trauma outcomes and postinjury predictors of in‑hospital mortalities. Results: Among 17,530 patients, the most common 
cause of injury in both genders was road traffic injury (40%). Regarding in‑hospital mortality after trauma, although there was a significant 
gender‑based difference between some centers, no overall gender difference was seen (0.9% vs. 1.0% P = 0.26). The odds of in‑hospital mortality 
for patients over 65 years old was 10.45 times more than that for patients under 15 years old. Furthermore, the odds of in‑hospital mortality for 
patients admitted to intensive care units (ICU) was 6.22 times as high as that for patients who were not admitted to ICUs. Intubation status had 
a significant association with in‑hospital mortality after adjustment for covariates. The odds of in‑hospital mortality for patients with an injury 
severity score (ISS) ≥16 was 2.57 times higher than that for patients 
with ISS 1–8. Conclusions: Although males had a survival privilege 
over females following trauma in some centers, there was no overall 
association between gender and in‑hospital mortality. Moreover, older 
age, ISS, ICU admission, and intubation were predictors of in‑hospital 
mortality for trauma.
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intrOductiOn

Injuries impose a substantial burden on societies since they 
cause premature death and long‑term disabilities. Based on the 
World Health Organization, injuries are responsible for 9% of 
deaths globally.[1] Moreover, global mortality and morbidity 
rates due to road injuries are around 1.35 million and 20–50 
million people per year, respectively.[2] Iran is among the 
countries where injuries, especially motor vehicle accidents, 
are critical leading causes of death.[3,4] The Institute for Health 
Metrics and Evaluation also indicated injuries as one of the 
ten most common reasons for death in Iran between 2009 and 
2019.[5,6]

The investigation of mortality predictors and risk factors 
associated with injury‑related outcomes, such as age, 
mechanism, severity, and causes of injuries, can improve 
the quality of care and reduce the mortality rate in trauma 
patients.[7] An assumption is that the severity and mechanism 
of injury differ between men and women. Females have lower 
morbidity and mortality after injuries due to their hormones.[8,9] 
Therefore, gender could be a risk factor which investigation of 
its relationship with injury outcomes seems essential. Several 
studies have investigated the association between gender 
and trauma outcomes with controversial results.[10‑16] Some 
found no relationship between gender and mortality after 
trauma;[15,16] whereas others reported a significant association 
between them.[11]

To the best of our knowledge, insufficient studies have 
explicitly examined gender differences in trauma outcomes and 
mortality predictors in Iran.[17‑20] Hence, we analyzed the data 
from the National Trauma Registry of Iran (NTRI) to assess 
the association between gender and trauma and predictors 
of in‑hospital mortality after injuries to develop effective 
prevention and comprehensive management strategies in the 
future.

Materials and MethOds

Data gathering
The Sina Trauma and Surgery Research Center established 
the NTRI, Tehran, Iran, in 2015.[9,21] Patients with one or 
more traumatic injuries with the diagnostic code of injury 
according to the 10th revision of the International Classification 
of Diseases‑10, who met one of the following criteria, were 
included in the registry: being admitted more than 24 h to an 
NTRI collaborating hospital, being transferred from intensive 
care units (ICUs) of other hospitals to these trauma centers, 
and death due to injury during the first admission day in the 
hospitals.[21]

For the present study, the data of four trauma centers were 
extracted from the NTRI databank between July 24, 2016, and 
March 14, 2020. These centers were Sina Hospital (Tehran, 
Iran), Shohada Hospital (Tabriz, Iran), Shahid Rahnamoun 
Hospital (Yazd, Iran), and Shahid Beheshti Hospital (Kashan, 
Iran).

During the registration process in the NTRI, trained registrars 
collected the data in each trauma center. First, data about the 
pre‑hospital, emergency department (ED), and in‑hospital were 
collected through interviews from patients or their Substitute 
Decision Makers (SDMs) along with extracting from patients’ 
medical records and hospital information systems.[21] In the 
next step, the collected data were entered into the NRTI 
software by trained registrars. Finally, the entered data were 
subjected to quality control in which trained reviewers and 
independent controllers checked the data in terms of accuracy, 
consistency, and completeness.[9]

Statistical analysis
The mean and standard deviation was used to describe 
quantitative variables with the normal distribution. The data 
with a nonnormal distribution were presented as the median 
and interquartile range (IQR). In addition, numbers and 
percentages were used to describe categorical variables. The 
independent samples t‑test was used to compare the mean 
age, years of school, total hospital length of stay (LOS), and 
ICU LOS between male and female patients. Furthermore, 
the Mann–Whitney U test was applied to compare the mean 
of injury severity score (ISS), Glasgow coma scale (GCS) 
between males and females.

The relationship of categorical variables with gender was 
assessed through the Chi‑square test. Moreover, the univariable 
and multiple logistic regression models were used to estimate 
crude and adjusted odds ratios (ORs). A significance level of 
0.05 was also considered for all analyses. Finally, the STATA 
software version 14.0 (Stata Corporation, College Station, TX, 
USA) was used for data analysis.

Ethical considerations
The Research Ethics Committee of Tehran University 
of Medical Sciences approved this study (Approval ID: 
IR.TUMS.SINAHOSPITAL.REC.1399.090). During the 
NTRI data collection process, verbal informed consent was 
obtained from the patients or their SDMs, in case the patients 
were not conscious or competent for providing the informed 
consent.

results

A total of 17,530 patients (males = 13,391, 76.4% and 
females = 4139, 23.6%) were enrolled in the study. [Table 1] 
shows the baseline characteristics of the study population. The 
male patients were younger than female patients (mean age: 
34.6 vs. 45.6 years, P < 0.001). In the age groups ≤15, 45–64, 
and + 65 years, the number of females was more than males, 
while in the age group 16–44 years, males made up a larger 
proportion. The median (IQR) of ISS was 4 (3.0) and 4 (5.0) 
in men and women, respectively [Table 1].

Overall, the most common cause of injury was road traffic 
injuries (RTIs) (40%), followed by fall injuries (36.4%)  
[Figure 1, Table S1]. Considering gender, the most common 
cause of injury in men was RTIs (44.3%). However, 
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falls made up a more significant proportion of injuries in 
women (58.3%) [Figure 1 and Table 2].

The mean hospital LOS was longer in male patients (5.6 days vs. 
4.9 days, P = 0.02) [Table 3]. Female patients had a higher ICU 
admission rate than male patients (8.6% vs. 7.0%, P < 0.001). 
However, male patients had longer ICU stays (7.8 days vs. 
5.8 days, P = 0.02) among the patients admitted to the ICU. 
Females suffered more from hypotension on admission to the 
ED than males (4.1% vs. 2.8%, P < 0.001). Males, however, 
had a higher rate of intubation in the hospital (1.3% vs. 0.9%, 
P = 0.016) [Table 3]. No significant inter‑gender differences 
were found in the in‑hospital mortality rate (0.9% vs. 1.0%, 
P = 0.26).

Table 4 presents ICU admission and in‑hospital mortality in 
each center. According to [Table 4], females had a higher ICU 
admission rate and in‑hospital mortality than males in all the 
centers except Yazd. Female patients had a higher in‑hospital 
mortality rate than males did in Sina Hospital (3.7% vs. 
2.0%, P = 0.01), Kashan (1.8% vs. 1.0%, P = 0.06), and 
Tabriz (0.2% vs. 0.1%, P = 0.40), while males had a slightly 
higher rate of in‑hospital mortality in Yazd, (1.7% vs. 1.6%, 
P = 0.80).

Table 5 presents the crude and adjusted ORs (95% confidence 
intervals [CI]) of the associations of gender and other covariates 
with in‑hospital mortality. Multiple logistic regression showed 
that older age, higher ISS, ICU admission, and intubation 
were the most important predictors of in‑hospital mortality 
for trauma in both genders. According to the results, after 
adjustment for other covariates, the odds of in‑hospital 
mortality for patients admitted to the ICU were 6.22 times as 
high as the odds for patients not admitted to ICU (adjusted OR 
6.22, 95% CI: (4.01–9.64), P < 0.001). Similarly, intubation 
status had a statistically significant association with in‑hospital 
mortality after adjustment for covariates (adjusted OR 5.35, 
95% CI: [2.95–9.72], P < 0.001).

Furthermore, logistic regression models did not show 
gender as a predictor of in‑hospital mortality in the study 
population (Crude OR 0.84, 95% CI [0.59–1.20], P = 0.35) 
and (Adjusted OR 0.97, 95% CI: [0.60–1.47], P = 0.88).

discussiOn

Although the present study showed no overall inter‑gender 
difference in mortality due to trauma, the subgroup 
analysis found a statistically significant difference in the 
in‑hospital death between men and women in some centers. 
Furthermore, we found some predictors of in‑hospital 

Table 1: Baseline characteristics of trauma patients by gender from 2016 to 2020 (n=17,530)

Males (n=13,391) Females (n=4139) P
Age (years), mean±SD 34.6 (20.1) 45.6 (26.9) <0.001
Age group, n (%)

≤15 2164 (16.2) 834 (20.1) <0.001
16‑44 7558 (56.2) 1096 (26.5)
45‑64 2390 (17.8) 957 (23.1)
+65 1262 (9.4) 1251 (30.2)

Missing 17 (0.2) 1 (0.1)
Years of education, mean±SD 8.7 (11.5) 4.9 (9.5) <0.001
ISS, median (IQR) 4.0 (3.0) 4.0 (5.0) <0.001
ISS categorical, n (%)

1‑8 9350 (69.8) 2598 (62.8) <0.001
9‑15 2154 (16.1) 1019 (24.6)
≥16 212 (1.6) 37 (0.9)
Missing 1675 (12.5) 485 (11.7)

Admission GCS score, median (IQR) 15 (0) 15 (0) 0.01
SD: Standard deviation, ISS: Injury severity score, IQR: Interquartile range, GCS: Glasgow Coma Scale

Table 2: Cause of injury by gender from 2016 to 2020 
(n=17,530)

Males 
(n=13,391)

Females 
(n=4139)

P

Road traffic injuries 5932 (44.3) 1140 (27.5) <0.001
Fall 3974 (29.7) 2411 (58.3)
Nonpenetrating 1074 (8.0) 192 (4.6)
Penetrating 1965 (14.7) 280 (6.8)
Other causes 446 (3.3) 116 (2.8)

44.30%

27.50%

40%

29.70%

58.30%

36.40%

8.00% 4.60%
12.75%

14.70%
6.80%

12.80%

3.30% 2.80% 0.32%
0.00%

10.00%
20.00%
30.00%
40.00%
50.00%
60.00%
70.00%

Males
(n=13391 )

Females
(n=4139 )

Both genders
(n=17530)

Road traffic injury Fall injury Non-penetrating injury
Penetrating injury Others

Figure 1: Cause of injury by gender (2016–2020)
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mortality and the most common cause of injury following 
trauma; considering them will be essential to develop 
effective prevention and comprehensive management 
strategies.

Regarding the association between gender and mortality after 
trauma, the results of some studies were consistent with our 
research.[15,16,22‑24] However, a significant difference was that the 
previous studies included patients with blunt trauma, while we 
assessed patients with blunt and penetrating trauma. Rappold 
and colleagues found no significantly inter‑gender difference in 
the mortality of traumatic patients with shock and closed head 
injury.[22] In another study of 18892 patients with blunt trauma, 
there was no relationship between gender and mortality except 
for developed pneumonia.[23] Likewise, in a study on more than 
36000 patients with blunt trauma, the researchers indicated 
no independent association between gender and mortality.[24] 
This study also showed gender‑based morbidity outcomes, 
including ventilator‑associated pneumonia, acute respiratory 
distress syndrome, and bacteremia. However, these outcomes 
were not evaluated in the present study.

Similarly, George et al. found no significant association 
between gender and mortality in patients with penetrating 
trauma.[25] However, they found a meaningful relationship 
between gender and mortality regarding blunt trauma, 
especially in patients over 50 years old, which is not consistent 
with our results.[25] This inconsistency could be due to the 
difference in the sample size. In a study investigating trauma 
patients with ISS ≥16 in the Netherlands, female patients aged 
16–44 years old had a lower in‑hospital mortality rate than the 
males of the same age group.[26] However, logistic regression 
analysis failed to demonstrate an independent association 
between gender and mortality; therefore, their overall results 
were consistent with our findings.

By contrast, some studies found inter‑gender differences in the 
mortality rate after trauma.[8,10,18,27] For instance, a study conducted 
in China found a lower mortality rate after severe blunt trauma in 
females than males.[27] The difference between the above study 
findings and our results could be due to the number of participants 
and type of trauma. Since only 1789 cases with blunt trauma 
were analyzed in their study, we assessed 17530 patients with 
any trauma (blunt/penetrating). Moreover, Mostafa et al. found 
that young male patients experienced more complications, except 
pneumonia, and their mortality rate was higher than females.[28] 
Finally, a retrospective study indicated an association between 
gender and trauma outcomes after blunt and penetrating trauma.[8] In 
the south of Iran, an analysis of 47,295 trauma patients revealed an 
association between the mortality rate and gender in the elderly.[17]

Overall, the main reason behind the inconsistency between our 
findings and other studies indicating substantial gender‑based 
differences in posttrauma mortalities[8,10,18,27] could be a 
non‑significant mortality rate in both genders in the present 
study, hindering the detection of any differences. In addition, 
the lower mortality rate of the present study was because the 

Table 3: Clinical outcomes of trauma patients by gender 
(2016‑2020)

Males 
(n=13,391)

Females 
(n=4139)

P

Total hospital LOS (days), mean±SD 5.6 (16.3) 4.9 (12.7) 0.02
ICU admission, n (%) 1010 (7.0) 384 (8.6) <0.001
ICU LOS (days), mean±SD* 7.8 (10.6) 5.8 (9.6) 0.02
Hospital intubation, n (%) 176 (1.3) 37 (0.9) 0.016
Hypotension, n (%)† 374 (2.8) 168 (4.1) <0.001
In‑hospital mortality, n (%) 118 (0.9) 43 (1.0) 0.26
*The mean of ICU LOS was estimated only for those admitted to the 
ICU, †SBP ≤89 mmHg on admission. LOS: Length of stay, SD: Standard 
deviation, ICU: Intensive care unit, SBP: Systolic blood pressure

Table 4: Clinical outcomes of trauma patients by gender 
and center (2016‑2020)

Males Females P
Sina Hospital (Tehran)

ICU admission, n (%) 502 (14.5) 159 (25.8) <0.001
In‑hospital mortality, n (%) 70 (2.0) 23 (3.7) 0.01

Shahid Beheshti Hospital (Kashan)
ICU admission, n (%) 101 (7.6) 48 (10.5) 0.06
In‑hospital mortality, n (%) 13 (1.0) 8 (1.8) 0.20

Shahid Rahnamoun Hospital (Yazd)
ICU admission, n (%) 256 (17.7) 51 (13.6) 0.07
In‑hospital mortality, n (%) 25 (1.7) 6 (1.6) 0.80

Shohada Hospital (Tabriz)
ICU admission, n (%) 151 (2.1) 125 (4.6) <0.001
In‑hospital mortality, n (%) 10 (0.1) 6 (0.2) 0.40

ICU: Intensive care unit

Table 5: Logistic regression analysis of in‑hospital 
mortality on gender and other covariates in trauma 
patients (2016‑2020), odds ratio (95% confidence interval 
for odds ratio)

Variable Crude OR (95% CI) Adjusted OR (95% CI)
Age

≤15 Reference
16‑44 3.91 (1.40‑10.88) 1.20 (0.40‑3.58)
45‑64 9.05 (3.23‑25.33) 3.50 (1.16‑10.56)
+65 22.07 (8.05‑60.5) 10.45 (3.57‑30.51)
Gender 0.84 (0.59‑1.20) 0.94 (0.60‑1.47)

ISS
1‑8 Reference Reference
9‑15 10.22 (6.38‑16.37) 2.93 (1.64‑5.22)
≥16 65.49 (37.52‑114.32) 2.57 (1.14‑5.81)
ICU admission 12.17 (7.42‑19.21) 6.22 (4.01‑9.64)

RTS* 0.69 (0.66‑0.72) 0.86 (0.81‑0.91)
Years of school 1.04 (1.03‑1.05) 1.03 (1.02‑1.04)
Intubation 31.12 (25.31‑38.48) 5.35 (2.95‑9.72)

Bold indicates p< 0.05; *Revised Trauma Score = (0.9368 × GCS Value) 
+ (0.7326 × SBP Value) + (0.2908 × RR Value). Abbreviations: ISS, 
injury severity score; ICU, intensive care unit; RTS, revised trauma score; 
GCS, Glasgow coma scale; SBP, systolic blood pressure; RR, respiratory 
rate. 
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data were extracted from a hospital‑based trauma registry 
rather than a population‑based one.

The present study found that older age, higher ISS, ICU 
admission, and intubation status were predictors of in‑hospital 
mortality following trauma. The literature review of some 
studies about predictors of in‑hospital mortality in trauma 
patients has represented consistent results with ours. For 
example, Markogiannakis et al. showed that older age and 
higher ISS (ISS ≥18) were predictors of in‑hospital mortality 
after vehicle‑related traumas.[29] Similarly, MacLeod et al. 
found older age and ISS independent predictors of mortality 
in trauma patients in a trauma registry review from 1995 to 
2000.[30] Another study on trauma patients ≥60 years old with 
ISS ≥16 represented advanced age ≥80 and intubation status 
on admission as the independent predictors of mortality in 
the elderly after trauma.[31] This finding is because patients 
with such conditions, including intubation, ICU admission, 
higher ISS, and advanced age, are critically ill and have higher 
mortality rates than other trauma patients.

Furthermore, our results found that the most common injury 
cause was RTI in both genders; however, the incidence of fall 
injuries among females was higher than males. This finding 
was in line with some previous studies in Iran about the cause 
of injury.[9,17‑19,32‑34] For example, a study conducted at Sina 
Hospital Tehran, Iran, represented that the most common 
injury causes were RTIs, followed by falls and penetrating 
trauma.[9] Another cross‑sectional study in Shiraz, Iran, by 
Bolandparvaz et al., reported that among 47,295 individuals 
older than 15 years, RTIs were the most common cause of 
injury in males.[17] By contrast, females were primarily victims 
of fall and pedestrian accidents in this study.[17] Rasouli et al. 
also analyzed more than 2.9 million trauma patients admitted 
to the ED of university hospitals in Iran for 3 years and found 
that the most common cause of injury was RTI.[32]

Moreover, a literature review suggests that Iran has a high 
mortality rate due to RTIs.[35‑37] Road conditions, such as lack 
of road construction standards and ignoring driving rules, 
are the most common causes of road‑related accidents in 
Iran.[20,38,39] The present study also found that women, especially 
the elderly, were more prone to fall‑related injuries than men, 
consistent with some previous studies.[40] These findings could 
raise awareness about the significance of appropriate measures 
to improve trauma care quality and implement preventive 
strategies related to RTIs and fall‑related injuries.

Our study has some strengths; the most important is that 
predictors of in‑hospital mortality in trauma patients and 
causes of injury in both genders were evaluated. Furthermore, 
we assessed gender differences in clinical outcomes following 
trauma, continuing previous studies.[10,15,16,22‑27] Moreover, to the 
best of our knowledge, this is the first multicenter gender‑based 
analysis of a large sample size of all ages and trauma types 
from four regions of Iran over an extended period. Finally, the 
data were collected by trained staff and professional reviewers, 
and controllers double‑checked their qualities.

However, this study has some limitations; For instance, the data 
were extracted from a hospital‑based trauma registry instead of 
a population‑based one. Hence, this registry does not include 
the deaths that occurred outside the hospitals. Moreover, the 
data of the trauma‑related mortality rate of other hospitals 
in the studied cities were not included, which hindered the 
detection of any gender‑specific differences in the mortality 
rate of trauma patients.

cOnclusiOn

In summary, the present study revealed that the odds of 
intubation, the mean length of hospital stay, and the mean 
length of ICU stay were significantly higher in men than in 
women after trauma. Although males had a survival privilege 
over their opposite gender following trauma in some centers, 
there was no overall association between gender and in‑hospital 
mortality. Moreover, older age, higher ISS, ICU admission, and 
intubation were the most important predictors of postinjury 
in‑hospital mortalities.
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Table S1: Cause of injury by gender and centers, (2016‑2020), n (%)

Sina hospital Kashan Yazd Tabriz

Male 
(n=3458)

Female 
(n=616)

Male 
(n=1327)

Female 
(n=456)

Male 
(n=1445)

Female 
(n=375)

Male 
(n=7161)

Female 
(n=2692)

Road traffic injury 1903 (55.0) 192 (31.2) 788 (59.4) 197 (43.2) 894 (61.9) 215 (57.3) 2347 (32.8) 536 (19.9)
Fall injuries 606 (17.5) 342 (55.5) 291 (21.9) 221 (48.5) 295 (20.4) 124 (33.1) 2782 (38.8) 1724 (64.0)
Nonpenetrating 157 (4.5) 16 (2.6) 166 (12.5) 22 (4.8) 63 (4.4) 11 (2.9) 688 (9.6) 143 (5.3)
Penetrating 705 (20.4) 52 (8.4) 39 (2.9) 4 (0.9) 126 (8.7) 12 (3.2) 1095 (15.3) 212 (7.9)
Others 87 (2.5) 14 (2.3) 43 (3.2) 12 (2.6) 67 (4.6) 13 (3.5) 249 (3.5) 77 (2.9)
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