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Background: Trauma is a major cause of hospital admissions and is associated with manifold 

complications and high mortality rates. However, data on intensive care unit (ICU) admissions 

are scarce in developing and low-income countries, where its incidence has been increasing. 

Objectives: To analyze epidemiological and clinical factors and outcomes in adult trauma 

patients admitted to the ICU of a public teaching hospital in a developing country as well as to 

identify risk factors for complications in the ICU.

Patients and methods: Retrospective cohort of adult trauma patients admitted to the general 

ICU of a public teaching hospital in southern Brazil in the year 2012. Demographic, clinical, 

and outcome data from the ICU were analyzed.

Results: During the study period, 144 trauma patients were admitted (83% male, Acute 

Physiology and Chronic Health Evaluation Score II =18.6±7.2, age =33.3 years, 93% required 

mechanical ventilation). Of these, 60.4% suffered a traffic accident (52% motorcycle), and 31.2% 

were victims of violence (aggressions, gunshot wounds, or stabbing); 71% had brain trauma, 

37% had chest trauma, and 21% had abdominal trauma. Patients with trauma presented a high 

incidence of complications, such as infections, acute renal failure, acute respiratory distress 

syndrome, and thrombocytopenia. The ICU mortality rate was 22.9%.

Conclusion: In a Brazilian public teaching ICU, there was a great variability of trauma etiolo-

gies (mainly traffic accidents with motorcycles and victims of violence); patients with trauma 

had a high incidence of complications and mortality in the ICU.

Keywords: trauma, intensive care, epidemiology, mortality

Introduction
Trauma represents a serious public health problem and is among the most common 

causes of mortality and disability, with a significant human, economic, and social cost.1 

External causes account for higher mortality rates in the young male population living 

in low-income countries.2 The large volume of hospitalized patients due to trauma, with 

a high morbidity and mortality rate, and a high cost for treatment and rehabilitation of 

these patients3 makes epidemiological studies of great importance for understanding 

and evaluation of the traumatized patient.

The World Health Organization (WHO) estimates that annual expenditures world-

wide due to external causes exceed $500 billion.4 In Brazil, the total costs of medical 

treatment of trauma patients are about R$28–30 billion (about US$8–10 billion) per 

year.5,6 Trauma is responsible for 10% of world mortality7 and has an economic reper-

cussion because, in addition to the irreversible loss of a productive member of society, 
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many are debilitated, prevented from working, and require 

rehabilitation. Traumatic brain injury in Brazil generates 

125,000 admissions per year and costs annually about US 

$70,960,000; hospital mortality due to this type of trauma 

is 5.1/100,000 inhabitants per year.8

Traffic accidents are a leading trauma mortality etiology 

in the world, causing 1.25 million deaths per year.9 Brazil, in 

turn, is the fifth highest country in the world regarding the 

number of deaths in traffic.9 On the other hand, our country 

is experiencing an epidemic of urban violence: Brazil had, 

in 2000, 34,132 hospital admissions due to aggressions 

registered in the Sistema Único de Saúde (Brazilian Health 

System).10

Objectives
To study the epidemiology, complications, and outcomes of 

adult trauma patients from different mechanisms attended at 

an intensive care unit (ICU) of a public teaching hospital in 

Southern Brazil as well as to identify risk factors for com-

plications in the ICU.

Patients and methods
Study design and setting
This was a cohort study, in which the data were obtained 

retrospectively from the medical records of patients admitted 

to the adult general 14-beds ICU of the Hospital Universitário 

do Oeste do Paraná (HUOP) (a public teaching hospital with 

198 beds, which serves a region of 27 municipalities with 

~1.5 million inhabitants), in Cascavel (Southern Brazil), dur-

ing the year 2012, who were admitted for trauma. The HUOP 

is a general hospital, although it is a reference to trauma care 

for the region above described.

Patients
Inclusion criteria were adult patients admitted in the ICU 

during the study period for trauma (traffic accidents, falls, 

and violence, among others). The exclusion criteria were: 

patients admitted to the ICU without diagnosis of trauma or 

under 18 years old.

Definitions and variables
•	 Acute renal failure (ARF): Any serum creatinine level 

>50% of baseline; when it was not known, the value 

expected by age, gender, and weight;11

•	 Thrombocytopenia: Any platelet count <100,000 cells/

mm3;

•	 Sepsis: According to the criteria by Bone et al,12 current 

at the time of collection;

•	 Vasoactive drug (VAD) use: Any dose of noradrenaline, 

dopamine, or vasopressin;

•	 Previous diseases and comorbidities (eg, COPD, conges-

tive heart failure, chronic renal failure): clinically defined 

by the healthcare team;

•	 Infectious complications (such as pneumonia and uri-

nary tract infection): clinical criteria determined by the 

healthcare team;

•	 Acute respiratory distress syndrome (ARDS): According 

to the Berlin criteria.13

•	 Trauma: Any type of injury caused by an external aggres-

sor, including the following: 1) traffic accidents (including 

rural accidents); 2) falls (of own height or high height, 

including occupational); 3) violence (gunshot wounds, 

stabbing, or beatings); and 4) other (including work-

related injuries, such as device related, but excluding 

falls). The following were not included: severe extensive 

burn, drowning, and exogenous intoxications (unless 

secondary to trauma of the above mechanisms).

Statistical methods
The data were tabulated in a specific worksheet. Descriptive 

statistical analysis was performed, and percentages expressed 

as frequency, mean, and SD. The analysis of baseline and 

epidemiological data and outcome were conducted using 

the Student’s t-test, analysis of variance, and Tukey’s test, 

applying a significance of P<0.05.

Ethical concerns
The study was conducted in accordance with the rec-

ommendations in Resolution 466/2012 of the Brazilian 

National Council of Health. This study was approved by the 

Research Ethics Committee of the Universidade Estadual 

do Oeste do Paraná, UNIOESTE. According to the study 

characteristics (retrospective epidemiology study by ana-

lyzing data bank and medical records), patient informed 

consent was waived (but the confidentiality of patient data 

was guaranteed).

Results
During the study period (January to December 2012), 441 

patients were admitted to the ICU, 144 (32.6%) with trauma, 

which were included in the study. The mean admission Acute 

Physiology and Chronic Health Evaluation Score (APACHE) 

II of patients with trauma was 18.6±7.19, the mean age was 

33.3±14.54 years, and the ICU mortality was 22.9% (com-

pared with APACHE II 21.6, 53.4 years, and mortality 28.0% 

of nontrauma patients in the same period).
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Among the patients with trauma, the most common were 

from traffic accidents (60.4%) and from violence (31.2%). 

Most of the patients had no previous disease (of patients who 

had comorbidities, most had falls from their own height). 

Only 6.9% of the patients did not undergo invasive mechani-

cal ventilation (MV) (about one third required more than 10 

days of MV), whereas 66% needed VADs. Mortality was 

similar among patients with trauma due to traffic and violence 

and higher among patients with falls. Demographic, clinical, 

and outcome data are presented in Table 1.

Among patients with trauma related to violence, there 

was a great difference between the most affected sites: while 

in cases of firearm injury and stabbing, there was a higher 

incidence of chest and abdominal injuries, in patients/vic-

tims of beatings/aggressions, there was a high incidence of 

isolated brain trauma (Figure 1).

Regarding infectious complications, 66 patients (44.89%) 

had pneumonia, 9 (6.25%) had bloodstream or catheter infec-

tion, and 3 (2%) had bacterial meningitis.

Of all the patients, 87 (60.4%) had some type of brain 

trauma injury (BTI), and, of these, 71.3% were in the traffic 

trauma group. Among patients with BTI, the mean Glasgow 

Coma Score (GCS) at hospital admission was 8.8 (±5.0); 

head computer tomography revealed 90.8% had cerebral 

edema, 65.5% had subaracnoid hemorrhage, and 28.7% had 

hemorrhagic contusion; 22.3% of the patients with BTI had 

intracranial pressure (ICP) monitoring; of these, 66.7% had 

intracranial hypertension (ICP>20), and the mean peak ICP 

was 30.1±17.31 cmH
2
O.

Among patients with traffic trauma, the main factor 

related to hospital mortality was age. In addition, the inci-

dence of complications (such as ARF, ARDS, and thrombo-

cytopenia) was correlated with a higher risk of death. Among 

the victims of violence, APACHE II score at admission 

was the main predictor of mortality; also the presence of 

complications (mainly ARF) correlated with hospital death 

(Table 2).

According to the data found, a multiparametric analysis 

was performed, seeking to find independent factors associ-

ated with a worse outcome, in patients with trauma due to 

violence or traffic (Table 3). It was found, through logistic 

regression, that the independent predictors of worse out-

come were, in traffic trauma, the presence of complications 

(ARDS and ARF). In trauma due to violence, the main 

variables were initial APACHE and blood transfusions 

(total number of transfused packed red blood cells), but 

no variables were found to be independent predictors of 

mortality (Table 3).

Discussion
In Brazil (as well as in other underdeveloped and low-

income countries), the proportion of hospitalizations due to 

external causes has increased steadily in recent years, unlike 

the developed countries, where there is a tendency for their 

incidence to fall.4,6,14 In our study, the most common etiology 

of trauma was traffic accident (60.4% of patients), followed 

by violence (31.2%). This clearly reflects the epidemiological 

context of the trauma in this country, one of the world lead-

ers in traffic accident trauma and with high rates of violence 

mortality (close to those in countries in wars). The age range 

and epidemiological pattern clearly differentiates among the 

mechanisms of trauma. In traffic trauma and due to violence, 

young men predominate, similar to the literature.14,15 On the 

other hand, trauma due to falls of own height typically affects 

older individuals; in the present study, the median age was 

55 years, and 20% were older than 70 years. In high-income 

countries, there has been a progressive increase in the number 

of trauma due to falls in the geriatric population in recent 

years. In Brazil, which is experiencing an upgrowth in the 

average age and increase in the number of elderly people, it is 

expected that this incidence will increase in the coming years.

Among the patients with trauma due to violence, the most 

common cause of ICU admission was due to gunshot and then 

stabbing. However, mortality did not differ between these two 

groups. On the other hand, the number of aggression victims, 

often homeless people with great social problems, is striking.

In addition to varying the etiology of trauma, the age 

group also interferes with the prognosis of patients.16 In the 

current study, similarly, there was a strong impact of age on 

mortality: among patients over 55 years of age, mortality was 

38.9%, compared with those younger than 55 years (20.1%). 

In this way, age was a predictive factor of mortality, particu-

larly in the traffic accident group (Table 2).

Most patients had high severity trauma: mean Injury 

Severity Score was 34.6, being higher in patients with trauma 

due to traffic accidents and violence. The mean APACHE II 

index at ICU admission was very high (18.6), and this value 

was even higher in patients who died, particularly in patients 

who were victims of violence. Despite the considerations 

about the efficiency of APACHE II in patients with trauma, 

the predictive power of this score is comparable to specific 

trauma scores in ICU trauma patients.17

The impact of smoking and alcoholism on the morbid-

ity and mortality of trauma is controversial.18 In the current 

study, 11.1% were smokers and 14.6% alcohol users. On the 

other hand, the consumption of illicit drugs (mainly mari-

juana and crack cocaine) was more common among victims 
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Table 1 Demographic, clinical, and outcome data

Variables Total Traffic Violence Falls Others

n 144 87 45 10 2
Age, mean±SD 33.3±14.5 31.4±13.6 30.9±11.1 53.7±19.2 41.5±7.8

<45 80.6% 81.6% 91.1% 30% 50%
45–70 17.4% 17.2% 8.9% 50% 50%
>70 2.0% 1.1% 0 20% 0

Male gender, % 82.6% 78.2% 91.1% 80% 100%
Admission APACHE II, mean±SD 18.6±7.2 19.5±6.9 17.0±7.9 20.1±6.1 16±5.6
ISS, mean±SD 34.6±13.9 36.2±15.1 33.3±11.6 29.0±11.8 20.5±6.4
BMI, mean±SD 26.2±4.9 27.0±4.8 26.0±4.9 24.0±3.9 26.1±26.1
Smoking, % 10.4% 10.3% 13.3% 0 0
Alcoholism, % 14.6% 6.9% 24.4% 30% 50%
Illicit drugs use, % 6.9% 3.4% 14.9% 0 0
Comorbidities, %

COPD 1.4% 2.3% 0 0 0
SH 10.4% 10.3% 4.2% 30% 50%
Others 16.7% 16.1% 14.9% 20% 50%

Complications and outcomes
Complications, %

ARDS 52.1% 56.3% 46.7% 40% 50%
ARF 22.2% 16.1% 26.7% 50% 50%
Dialysis need 11.1% 9.2% 11.1% 30% 0
Infections (ICU-acquired) 77.8% 77.0% 80.8% 60% 50%

Invasive MV length of time, days, mean±SD 9.8±13.4 11.5±16.0 7.8±8.2 8.5±4.9 7.5±2.5
0 6.9% 4.6% 13.3% 0 0
1–2 14.6% 11.5% 24.4% 0 0
3–5 23.6% 21.8% 24.4% 30% 50%
6–9 18.8% 21.8% 11.1% 30% 0
10–14 22.2% 23.0% 15.6% 40% 50%
>14 13.9% 17.3% 11.2% 0 0

Lowest PaO2/FiO2, mean±SD 198.6±108.2 184.3±105.4 182.6±105.3 218.7±92.9 182.4±143.7
<100 19.5% 23.0% 15.5% 10% 50%
100–199 42.1% 39.1% 51.1% 40% 0
200–299 24.8% 24.1% 22.2% 30% 50%
>299 13.5% 13.8% 11.1% 20% 0

Highest PEEP, cmH2O, mean±SD 7.7±3.9 8.3±4.4 6.9±2.4 7.2±4.6 7.0±1.4
<6 33.3% 27.6% 44.4% 50% 0
6–10 52.8% 56.3% 46.7% 40% 100%
11–15 9.0% 10.3% 8.9% 0 0
>15 4.9% 5.8% 0 10% 0

Lowest prehospital GCS, mean±SD 8.9±4.7 7.8±4.2 10.5±5.0 10.0±5.1 7.5
3–8 48.6% 59.8% 28.9% 40% 50%
9–13 26.4% 27.6% 24.4% 20% 50%
>13 25.0% 12.6% 46.7% 40% 0

ICP catheter use, % 14.6% 16.19% 6.7% 30% 0
VAD need, % 66.0% 67.8% 60.0% 70.0% 100%
ICU length of time, days, mean±SD 12.9±14.3 14.8±17.0 9.8±8.3 7.3±5.6 7.0±2.8
Hospital length of time, days, mean±SD 22.9±15.4 25.9±22.6 18.8±12.9 13.5±16.0 11.5±3.5
ICU mortality, % 22.9% 20.7% 20% 50% 50%
Hospital mortality, % 24.3% 23.0% 20% 50% 50%

Abbreviations: APACHE, Acute Physiology and Chronic Health Evaluation; ISS, Injury Severity Score; BMI, body mass index; SH, systemic hypertension; ARDS, acute 
respiratory distress syndrome; ARF, acute renal failure; MV, mechanical ventilation; PaO2, arterial pressure of oxygen; FiO2, fraction of inspired oxygen; PEEP, positive end-
expiratory pressure; ICP, intracranial pressure; VAD, vasoactive drugs; ICU, intensive care unit; GCS, Glasgow Coma Score.
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Figure 1 Trauma by violence (n=45) or traffic accidents (n=87): region (site) of the body affected, according to the type of trauma. The total percent of each type of trauma 
can be higher than 100%.
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of violence. However, none of these habits were related to 

higher mortality.

The most frequent comorbidities found in our study were 

systemic hypertension and diabetes mellitus (DM). Most 

of the patients had no previous major illnesses, except for 

patients with falls, of whom 50% had some type of chronic 

disease before the trauma. A negative impact of the presence 

of comorbidities on survival after trauma has been previously 

found.16 In our study, 32% of patients who had some comor-

bidity died, which did not differ significantly from patients 

without comorbidities. Possibly this lack of influence of age 

in the current study was due to the low incidence of falls in 

the group (and, therefore, of the elderly with comorbidities).

On the other hand, the incidence of complications during 

the ICU was high. In our study, ARDS was the most frequent 

complication, with an incidence of 52.1%, being common in 

all types of trauma. Factors such as chest trauma (most com-

mon in victims of traffic accidents or violence), infections, 

sepsis, BTI, bronchoaspiration, or alcoholism (predisposing 

to TRALI [transfusion-related acute lung injury]) may have 

interfered with this high incidence of ARDS in our popula-

tion.19,20 Only 4% of the patients needed prone position, 

29.33% required neuromuscular block (pancuronium or 

atracurium by intermittent application), and the hospital mor-

tality was 34.7%, values similar to those previously found.22 

The incidence of ARF was 22.2%, being higher in patients 

with falls. Possibly this was due to the higher age and more 

comorbidities (such as hypertension and DM) in this popu-

lation, as well as an increased risk of nephrotoxicity.23 The 

presence of ARF had an important clinical impact: 11.11% 
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Table 2 Differences between deaths and survivors among patients with trauma by traffic accidents (n=87) and violence (n=45)

Variables Total Alive (Hospital) Death (Hospital) P-value

Traffic n=87 n=67 n=20
Place of accident, %

Town 67.8% 70.1% 60% 0.563
Road (including countryside) 29.9% 26.9% 40% 0.396
Countryside (excluding road) 2.3% 3.0% 0 0.944

Patient’s vehicle, %
By foot (no vehicle) 9.2% 8.9% 10% 0.765
Bike 5.7% 4.5% 10% 0.700
Motorcycle 52.9% 55.2% 45% 0.583
Car 31.0% 30.0% 35% 0.872
Truck 1.1% 1.5% 0 0.518

Organs affected by trauma, %
Brain 71.3% 71.6% 70% 0.889
Cervical spine 12.6% 13.4% 10% 0.983
Thorax 36.8% 41.8% 20% 0.131
Abdomen 20.7% 20.9% 20% 0.819
Pelvis 4.6% 3.0% 10% 0.479

APACHE II, mean±SD 19.5±6.9 18.9±6.9 21.6±6.5 0.126

ISS, mean±SD 36.2±15.1 36.0±15.5 36.9±13.9 0.817
Male gender, % 78.2% 77.6% 80% 0.935
Age, years, mean±SD 31.4±13.6 29.7±12.8 37.1±15.2 0.032

Lowest GCS, mean±SD 7.5±4.5 7.2±4.5 8.6±4.5 0.229
ARDS, % 56.3% 49.2% 80% 0.030
VAD need (any type), % 67.8% 64.2% 80% 0.290
Thrombocytopenia, % 40.2% 34.3% 60% 0.073
ARF, % 16.1% 8.9% 40% 0.003
Dialysis, % 9.2% 4.5% 25% 0.019
ICU length of time (days), mean±SD 14.8±17.0 13.3±8.3 19.7±32.2 0.141

Hospital length of time (days), mean±SD 25.9±22.6 27.0±19.2 22.1±31.8 0.399
Violence n=45 n=36 n=9
Type of trauma, %

Gunshot 60% 52.8% 88.9% 0.110
Stabbing 15.6% 16.7% 11.1% 0.918
Aggression 24.4% 30.5% 0 0.140

Organs affected by trauma, %
Brain 35.6% 41.7% 11.1% 0.186
Cervical spine 13.3% 13.9% 11.1% 0.742
Thorax 44.4% 41.7% 55.5% 0.708
Abdomen 40% 30.5% 77.7% 0.028
Pelvis 8.9% 11.1% 0 0.694
Upper limbs 17.8% 22.2% 0 0.284
Lower limbs 8.9% 4.4% 22.2% 0.284

APACHE II, mean±SD 17.0±7.9 15.3±7.2 24.1±6.8 0.002

ISS, mean±SD 33.3±11.6 32.9±12.2 34.8±9.1 0.665
Male gender, % 91.1% 91.7% 88.9% 0.695
Age, years, mean±SD 30.9±11.1 30.9±12.2 31.1±5.0 0.962

Lowest GCS, mean±SD 10.4±4.8 10.5±4.7 9.8±5.6 0.703
ARDS, % 46.7% 41.7% 66.7% 0.331
VAD need (any type), % 60% 55.6% 77.8% 0.403
Thrombocytopenia, % 19.1% 13.1% 44.4% 0.099
ARF, % 25.5% 15.8% 66.7% 0.007
Dialysis, % 10.6% 5.3% 33.3% 0.069
ICU length of time (days), mean±SD 9.8±8.3 9.9±8.0 10.3±9.6 0.898

Hospital length of time (days), mean±SD 18.8±13.0 19.9±12.9 13.9±13.3 0.220

Abbreviations: APACHE, Acute Physiology and Chronic Health Evaluation; ISS, Injury Severity Score; GCS, Glasgow Coma Score; ARDS, acute respiratory distress 
syndrome; ARF, acute renal failure; MV, mechanical ventilation; VAD, vasoactive drugs; ICU, intensive care unit.
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required dialysis, and hospital mortality was 61.29%. A 

higher incidence of complications among male patients with 

trauma has been found.21 This was also found in our study: 

84% of patients who had ARDS or ARF were men. There 

was a high incidence of infectious complications, particularly 

pneumonia (44%). This result clearly demonstrates the need 

for infectious prevention and surveillance in this population.

Almost two thirds of the patients presented BTI, being 

more common in patients with trauma from traffic accidents. 

Despite the fact that most patients had moderate or severe BTI, 

the use of intracranial pressure monitoring was low. Despite 

the controversies regarding the use of ICP monitoring among 

patients with BTI,24 the authors recognize that this monitor-

ing modality was probably used in a suboptimal amount, 

which emphasizes the need for more studies and improving 

of trauma data in developing and low-income countries. The 

presence of BTI increases morbidity and mortality in trauma,25 

particularly by high incidence of respiratory complications.20 

In the current study, half (52.9%) of the patients with BTI 

had ARDS during ICU admission, with a high mortality rate.

In our study, most patients (75%) had a GCS<13 at the 

trauma site, and almost half (48.2%) had <8. As previously 

found,26 patients with severe neurologic injury (GCS≤8) had 

similar age, gender, and comorbidities at hospital admis-

sion compared to those with less severe neurological injury 

(GCS>8) However, these patients had a higher incidence of 

complications, such as ARDS and ARF, and higher ICU and 

hospital mortality rates.

The main factors related to mortality among patients 

with trauma from traffic accident were the organ of the body 

affected by the trauma, age, and the presence of complica-

tions, such as ARDS, thrombocytopenia, ARF, and the need 

for dialysis. Among patients with trauma due to violence, the 

presence of complications was also associated with higher 

mortality, as well as APACHE II admission. The development 

of complications, whether cardiovascular, respiratory, renal, 

urinary, or gastrointestinal, has been found to be related to an 

increase in mortality in patients who are victims of trauma, 

particularly from traffic.27

The current study has some limitations, some of which are 

inherent to its methodology and design. It is a single center 

study, which reduces the number evaluated. Because it was an 

observational study, the impact of strategies aimed at reducing 

morbidity and mortality in these patients, such as neurologi-

cal monitoring, infection prevention bundles, or ventilatory 

strategies, was not evaluated. However, the objective of the 

study was to evaluate the “real life” situation of patients with 

trauma in an ICU in a Brazilian university hospital, and, 

therefore, the design of the study was set up for this purpose.

Implications of the study
The data clearly demonstrate a dissociation between strate-

gies and the literature from developed countries (such as 

multimodal neurological monitoring) and the complex situ-

ation of high incidence of trauma with great social impact of 

the reality of a developing low-income country. We hope that 

these data may help researchers and health workers in low 

middle-income countries to better help and manage trauma 

patients in the ICU environment.

Conclusion
In a Brazilian public teaching ICU, there was a great variabil-

ity of trauma etiologies (mainly traffic accidents with motor-

cycles and victims of violence); patients with trauma had a 

high incidence of complications and mortality in the ICU.
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