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Abstract: Abstract: Abstract: Abstract: Objective:Objective:Objective:Objective: to identify factors associated to the time of death of trauma victims. Method: a retrospective 

cohort that analyzed autopsy reports of trauma victims admitted in 2015 at the Central Institute of Forensic 

Medicine of São Paulo, Brazil. The time of death was identified from the trauma moment to the confirmation of 

death. The generalized linear model was applied to analyze the data. Results:Results:Results:Results: among the 1,500 fatal victims (75.7% 

were men; mean age of 49.7 years old), falls prevailed (33.5%), followed by aggressions (27.8%). The factors 

associated with the time of death were the number of body areas affected (p<0.001), type of trauma (p<0.001), 

gender (p=0.009), trauma severity according to the New Injury Severity Score (p<0.001), assaults (p>0.001), and 

intentionally self-harm injuries (p<0.001). Conclusion: Conclusion: Conclusion: Conclusion: women, victims of traumas with the intention of causing 

death and with high severity presented a reduced survival time after the injury(ies). 

Descriptors: Descriptors: Descriptors: Descriptors: Wounds and Injuries; Trauma Severity Indices; Autopsy; Risk Factors; Mortality 
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Resumo: Resumo: Resumo: Resumo: Objetivo:Objetivo:Objetivo:Objetivo: identificar os fatores associados ao tempo da morte de vítimas de trauma. Método:Método:Método:Método: coorte 

retrospectiva que analisou laudos de autópsia de vítimas de trauma admitidas em 2015 no Instituto Médico Legal 

Central de São Paulo, Brasil. O tempo da morte foi identificado a partir do momento da ocorrência do trauma até a 

confirmação do óbito. O modelo linear generalizado foi aplicado para análise dos dados. Resultados:Resultados:Resultados:Resultados: entre as 1.500 

vítimas fatais (75,7% homens; idade média 49,7 anos), prevaleceram as quedas (33,5%), seguidas das agressões (27,8%). Os 

fatores associados ao tempo da morte foram número de regiões corporais afetadas (p<0,001), tipo de trauma (p<0,001), 

sexo (p=0,009), gravidade do trauma segundo New Injury Severity Score (p<0,001), agressões (p<0,001) e lesões 

autoprovocadas intencionalmente (p<0,001). Conclusão: Conclusão: Conclusão: Conclusão: mulheres, vítimas de traumas que envolveram intencionalidade 

de provocar a morte e com elevada gravidade apresentaram tempo de sobrevida reduzido após a(s) lesão(ões). 

Descritores:Descritores:Descritores:Descritores: Ferimentos e Lesões; Índices de Gravidade do Trauma; Autopsia; Fatores de Risco; Mortalidade 

 

ResumResumResumResumenenenen: : : : Objetivo:Objetivo:Objetivo:Objetivo: identificar los factores asociados al momento de la muerte de víctimas de traumatismos. 

Método:Método:Método:Método: estudio de cohorte retrospectivo que analizó informes de autopsias de víctimas de traumatismos admitidas 

en 2015 en el Instituto Médico Legal Central de San Pablo, Brasil. El momento de la muerte se identificó a partir 

del momento en que sucedió el traumatismo hasta la confirmación de la muerte. Se aplicó el modelo lineal 

generalizado para el análisis de los datos. Resultados:Resultados:Resultados:Resultados: entre las 1.500 víctimas fatales (75,7% de ellas hombres; media 

de edad de 49,7 años), prevalecieron las caídas (33,5%), seguidas por las agresiones (27,8%). Los factores asociados al 

momento de la muerte fueron la cantidad de áreas del cuerpo afectadas (p<0,001), el tipo de traumatismo (p<0,001), 

el sexo (p=0,009), la gravedad del traumatismo conforme al New Injury Severity Score (p<0,001), agresiones (p<0,001) 

y lesiones autoprovocadas intencionalmente (p<0,001). ConclusConclusConclusConclusiónióniónión: : : : las mujeres, víctimas de traumatismos con 

intención de provocar la muerte y de alta gravedad presentaron un tiempo de sobrevida reducido después de la o las 

lesiones. 

Descriptores: Descriptores: Descriptores: Descriptores: Heridas y Traumatismos; Índices de Gravedad del Trauma; Autopsia; Factores de Riesgo; Mortalidad 

 

 

IntroductionIntroductionIntroductionIntroduction    

Trauma is a complex and increasing public health problem that affects global society.1 In 

Brazil, in 2018, all accidents and acts of violence represented the fourth main cause of death, 

preceded by cardiovascular diseases, neoplasias, and respiratory diseases.2 Also in this year, 

traumatic events mostly harmed individuals between 20 and 49 years old,2 the economically 

active population, resulting in a high number of years of potential life lost. In this context, 

developing research studies that help mitigate the impact of trauma on the population's health 

and mortality has been a challenge for researchers of various countries.  

By analyzing trauma-related deaths, the trimodal distribution of the deaths was proposed, 

dividing the death occurrence of the trauma victims into three periods or specific peaks: 

immediate (deaths that occur minutes after the injury), early (deaths that occur between the first 
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and fourth hour after the injury), and late (deaths that occur days or weeks after the trauma).3 

Since its publication, the classic trimodal distribution of the deaths became a reference for 

researchers that study this theme. 

Recent research studies identified different periods of the time distribution of fatal events 

due to trauma.4-10 The period of immediate deaths was confirmed and is well defined in the 

literature, i.e., the peak of deaths at the trauma scene5 or within the first hour after the injury.6-8 

However, regarding the early peak, the period identified in the research studies ranges from less 

than an hour to 48 hours or more and, for the late peak, this period ranges from four hours to 

more than seven days.9-10  

Additionally, researchers described a change in the distribution of deaths due to trauma, 

going from trimodal to bimodal (the late peak was not observed), unimodal (a single acute peak 

at the trauma scene), or in continuous decline over time.12 Such change was mainly associated 

with improvements in initial care and early and definitive treatment of the victims, especially at 

the “Golden Hour” (first hour after the injury), considered a crucial period and determinant for 

the survival chances of the severely wounded victims.13 Accordingly, it is essential that the 

response time, defined as the time between the notification of the occurrence and the arrival of 

the pre-hospital team at the scene, is as short as possible so that the conducts that reduce the 

immediate deaths are carried out, and the quick referral of the victims to services structured for 

definitive care is ensured.14 

Researchers that analyzed the survival time (time interval from trauma to death 

confirmation) of trauma victims due to traffic accidents and homicides identified that most of 

the deaths occurred within the first minutes after the event. They also noticed a second peak (35 

to 40 minutes) among the victims assisted at hospitals, which was considered a possible result of 

the postponement of death confirmation due to attempts of cardiopulmonary resuscitation of 

the traumatized victims.15 A review study concluded that the variation in the time intervals used 
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to analyze the distribution of deaths due to trauma is so wide that it is difficult to identify which 

distribution is more assertive.16 

Recently, researchers advanced in analyzing deaths due to trauma and researched predictor 

variables of this outcome in the different periods identified based on time distribution. 

However, as previously described, the diversity in the time of death considered in the time 

distribution led to different findings of the risk factors in the case selection researched. The 

following predictor variables stood out: traumatic brain injury, thorax and abdomen injuries, 

advanced age, and hemorrhagic shock.6,8,10 By analyzing the studies6,8,10 on time distribution of 

deaths due to trauma and their corresponding predictor factors, beyond incongruities in the 

outcomes, lack of studies was observed seeking to identify factors associated to the time of 

death of trauma victims considering the period from trauma to death as a continuous variable.  

Therefore, this research intends to mitigate this knowledge gap and to answer the following 

research question: What factors are associated with the time of death of trauma victims? The 

identification of groups of trauma victims with characteristics that determine the time until 

their death is essential to create and improve public policies of prevention and assistance to 

trauma, strategies for training teams that assist trauma victims, and optimize human and 

material resources, focused on the provision of quality care and reduction of costs and fatal 

events. Thus, the objective of this study was to identify the factors associated with the time of 

death of trauma victims. 

    

MethodMethodMethodMethod    

This is a retrospective cohort research study that analyzed autopsy reports of trauma victims 

admitted at the Central Institute of Forensic Medicine (Instituto Médico Legal, IML) of São 

Paulo, Brazil. This institute is subordinated to the Technical-Scientific Police Superintendence 
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and provides technical bases in Legal Medicine to support the judgment of criminal causes. The 

Central IML covers death cases in the West and Center regions of São Paulo. 

The sample was composed of fatal trauma victims admitted at the Central IML in 2015. 

People who did not have death times identified, as well as those who had descriptions of 

traumatic injuries in the autopsy reports not recognized by the Abbreviated Injury Scale (AIS). 

This is a scale used to describe injuries resulting from traumas and identify their severity. Its 

score can range from 1 (mild injury) to 6 (severe injury, incompatible with life).17 Drowning or 

poisoning cases were excluded, as the physiopathology of these conditions differs from the 

blunt and penetrating traumas included in the study. 

The research dependent variable was the time of death, i.e., the time between the traumatic 

event and the confirmation of death. The independent variables analyzed were age, gender, race, 

type of trauma (blunt or penetrating), external cause of morbidity according to chapter XX of 

the International Classification of Diseases and Related Health Problems - 10th Review (ICD-

10),18 trauma severity according to the Injury Severity Score (ISS)17 and the New Injury Severity 

Score (NISS),19 number of body areas affected, body area most severely injured, and cause of 

death described by the forensic physician. 

The ISS is an injury severity score identified from the AIS score. In order to calculate the 

ISS, six body areas are considered (head/neck, face, thorax, abdomen/pelvic content, 

extremities/pelvic girdle, and external surface), and the index score is obtained by adding the 

squares of the highest AIS scores from three different body areas.17 The main criticism to the 

ISS is that the index does not consider, for its calculation, more than one injury that occurred in 

the same body area and may underestimate trauma severity. The NISS was created to correct 

this limitation, calculated from the sum of the squares of the highest AIS scores, regardless of 

the body area affected.19 The ISS and NISS indexes range from 1 to 75 points, and scores < 16 
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characterize mild trauma, ≥ 16 and < 25 moderate trauma, and ≥ 25, severe trauma.17,19 To 

calculate both indexes, it is essential to identify all of the victim's traumatic injuries.  

Data collection was carried out from March to September 2016, reading the autopsy records, 

transcribing the traumatic injuries to calculate ISS and NISS, and whenever necessary, the 

identification of the time of death was supplemented through the access to the victims' police 

reports. For the descriptive and inferential analysis of the study, the Statistical Package for the 

Social Science – version 22 (SPSS-22®) and R 3.3.2® programs were used. A generalized linear 

model for gamma distribution and a log function was developed to identify factors associated 

with the time of death of trauma victims. The Variance Inflation Factor (VIF) was applied to 

detect the probability of multicollinearity among the variables that remained in the final model, 

with VIF values ≥ 5 indicating collinearity. Nagelkerke pseudo-r2 test was used to assess the 

model's predictive capacity. The significance level adopted in the analyses was 5%.  

This research was conducted according to the ethical standards required, defined by 

Resolution 466/2012 of the Ministry of Health, and was approved by the Research Ethics 

Committee of the institution on 12/11/2015 (opinion No. 1,363,957). As it analyzes fatal victims, 

the non-application of the free and informed consent to the family members was authorized by 

this committee. 

 

ResultsResultsResultsResults        

During the period studied, 1,679 admissions at the Central IML were due to fatal traumatic 

causes. Among these victims, 179 did not meet the study inclusion criteria and, in 54 cases, it was 

not possible to identify the time of death; 116 were victims of drowning or poisoning, and nine did 

not have traumatic injuries recognized by the AIS. Therefore, 1,500 fatal victims participated in 

the analysis of this research; 89.3% of the total of those admitted to the Central IML in 2015.  
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In the case selection, there was a predominance of males (75.7%) and white-skinned (59.6%). 

The mean age of the victims was 49.7 (±23.6) years old. Blunt trauma prevailed (75.7%), and the 

most frequent external cause was falls (33.5%), followed by assaults (27.8%), and transport 

accidents (22.5%), which included pedestrians, cyclists, motorcyclists, and car 

passengers (Table 1). 

TableTableTableTable    1111----    Characteristics of the traumatic event, body area most severely injured, and cause of 

death of the victims (n=1,500). São Paulo, Brazil, 2015.        

VariablesVariablesVariablesVariables    NNNN    %%%%    

Type of traumaType of traumaType of traumaType of trauma      

Blunt 1,135  75.7 

Penetrating 365 24.3 

External cause according to ICDExternal cause according to ICDExternal cause according to ICDExternal cause according to ICD----10101010****      

Falls (W01 – W19)† 503 33.5 

Assaults (X85 – Y09)‡ 418 27.8 

Transport accident (V01 – V69)§   

Pedestrian/Cyclist 171 11.4 

Motorcyclist 100 6.7 

Car passenger 66 4.4 

Intentionallly self-harm injuries (X70 – X84)|| 157 10.5 

Cause of unknown origin 52 3.5 

Other causes (X00-X09, X36, W20, W54, W87)¶ 33 2.2 

BBBBody area most severely injuredody area most severely injuredody area most severely injuredody area most severely injured      

Head/Neck (yes) 810 54.0 

Face (yes) 6 0.4 

Thorax (yes) 418 27.9 

Abdomen/Pelvic content (yes) 152 10.1 

Extremities/Pelvic girdle (yes) 259 17.3 

External surface (yes) 12 0.8 

Cause of deathCause of deathCause of deathCause of death      

Cranial and/or cervical trauma 436 29.0 

Post-trauma complications 401 26.7 

Severe traumatic hemorrhage 283 18.9 

Multiple traumas  244 16.3 

Other causes** 133 8.9 

Undefined cause 3 0.2 
*ICD-10: International Statistical Classification of Diseases and Health-Related Problems - 10th Review; †W01-W19: 

Fall on the same level due to slip, trip, stumble, roller-skates, or shoves, or fall from one level to another involving 

chair, bed, furniture, playground equipment, stairs, scaffold, other structures such as slab, tree, cliff, diving into 

water or any other with no specification; ‡X85-Y09: Aggression through chemical substances, hanging, suffocation, 

firing of a firearm, explosive material, smoke, fire, flames, gases, sharp or penetrating object, blunt object, 
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projection from a high place or permanence before a moving object, impact of a motor vehicle, physical force, 

negligence and abandonment, mistreatment or non-specified; §V01-V69: Pedestrian, cyclist, motorcyclist, three-

wheeled motor vehicle passenger, car passenger, pick-up truck passenger, or heavy transport vehicle passenger; 
||X70-X84: Intentionallly self-harm injury by hanging, strangulation and suffocation, submersion, firing of a 

firearm, explosives, smoke, fire, flames, smoke, gases, sharp or penetrating object, blunt object, precipitation from 

a high place or permanence before a moving object, impact of a motor vehicle or unspecified means; ¶X00 – X09: 

Exposure to fire, smoke, flames and/or combustion of flammable substances; X36:Victim of avalanche, landslide 

and other movements of the Earth's surface; W20: Impact caused by object thrown, projected, or in free-fall; 

W54: Byte or strike caused by a dog; W87:Exposure to non-specified electric current; **Includes asphyxiation, spinal 

cord injury, thorax/abdomen injury, extremity injury, burns, electrocution, and carbon monoxide poisoning.  

 

Head/Neck (54.0%), thorax (27.9%), and extremities/pelvic girdle (17.3%) were the most 

severely injured body areas. The causes of death with high frequency were cranial and/or 

cervical trauma (29.0%) and post-trauma complications (26.7%), according to the autopsy 

reports (Table 1). Regarding deaths due to post-trauma complications (n=401), infectious (64.8%), 

pulmonary (21.0%), and cardiac (10.7%) complications stood out. 

As for trauma severity, the ISS and NISS mean scores were 21.6 (±15.3) and 27.7 (±17.4), 

respectively, and both ranged from 1 to 75 points. On average, the victims had 2.4 (±1.3) body 

areas affected, and, in 26 cases (1.7%), all the six areas described in the ISS showed some type of 

traumatic injury. 

The period from injury occurrence to death ranged from two minutes to 374 days. 

Figure 1 shows that more than 900 victims died within the first five days after the injury (each 

column of the figure corresponds to five days), with a sharp drop in the number of deaths after 

this period. One patient remained hospitalized for almost one year due to trauma sequelae and 

died due to nosocomial infection.  
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FigureFigureFigureFigure    1 1 1 1 ----    Distribution of the trauma victims (n=1,500) according to the time of death in days. 

São Paulo, Brazil, 2015.  
 

A total of 830 victims died within the first 24 hours after the trauma (Figure 2), and 423 of 

them died at the event scene. 
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FigureFigureFigureFigure    2 2 2 2 ----    Distribution of the trauma victims (n=980) who evolved to death within the first five 

days after the trauma according to the time of death. São Paulo, Brazil, 2015.    
 

The data in Table 2 show that the factors associated to the time of death were the number of 

body areas affected (p<0.001), type of trauma (p<0.001), gender (p=0.009), NISS (p<0.001) and the 

external causes, assaults (p<0.001), and intentionally self-harm injuries (p<0.001). On the other 

hand, variables such as age, race, ISS, body area most severely injured, and cause of death were 

not associated with the victims' time of death.  

TableTableTableTable    2 2 2 2 ----    Generalized linear model of the factors associated to the time of death of the trauma 

victims. São Paulo, Brazil, 2015....    
VariablesVariablesVariablesVariables ExpExpExpExp    β    CI for CI for CI for CI for ExpExpExpExp    β    (95%)(95%)(95%)(95%)    pppp    VIFVIFVIFVIF****    

Number of body areas affected 0.50 0.47 – 0.54 <0.001<0.001<0.001<0.001    1.09 

Type of trauma (ref† blunt) 1.02 

     Penetrating 0.22 0.16 – 0.30 <0.001<0.001<0.001<0.001     

Gender (ref male)       1.17 

    Female 0.77 0.73 – 0.94 0.0090.0090.0090.009     

NISS‡ 0.95 0.95 – 0.96 <0.0<0.0<0.0<0.001010101    1.22 

External cause (ref falls) 1.15 

     Pedestrian/Cyclist 0.99 0.75 – 1.32 0.975 

 

     Motorcyclist 0.72 0.49 – 1.06 0.099 

     Car passenger 1.19 0.79 – 1.82 0.405 

     Assaults 0.45 0.32 – 0.63 <0.001<0.001<0.001<0.001    

     Intentionally self-harm injuries 0.22 0.16 – 0.30 <0.001<0.001<0.001<0.001    

     Other causes 1.29 0.73 – 2.25 0.387 

     Unknown cause 0.81 0.51 – 1.26 0.384 

               *Variance Inflation Factor; †Reference; ‡New Injury Severity Score. 

Also according to the data presented in Table 2, it is possible to observe that, at every 

addition of a NISS point or a body area affected, the survival time of the injured was reduced by 

5% and 50%, respectively. Injured women presented less time until death (23%) when compared 

to men. Victims of assault or intentionally self-harm injuries died earlier than those who fell; 

this time being reduced by 55% in assaults and 78% in self-harm injuries. Penetrating trauma 

victims had a reduction of 78% in their survival time when compared to those who suffered from 

some type of blunt trauma.  
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The variation of the VIF values (from 1.02 to 1.22) showed that there was no 

multicollinearity among the variables that remained in the final model (Table 2). The pseudo r2 

value was 0.81, emphasizing the regression model's moderate predictive capacity for factors 

associated with the time of death of trauma victims. 

 

DiscussionDiscussionDiscussionDiscussion    

The study that described the time distribution model of deaths due to trauma was a pioneer 

in exploring how deaths occurred in order to create prevention strategies and improve 

assistance, which resulted in benefits for those traumatized after its use.3 However, traumatic 

injuries still affect thousands of people around the world, with a predominance of males and 

blunt injuries,5,20-23 as seen in this research. Historically, young men have been the most frequent 

trauma victims; however, the epidemiology of external causes has been changing with the aging 

of the world's population; the mean age being close to 50 years old in this current study.  

Among the external causes, falls (33.5%) prevailed in the sample of this research. This result 

differs from most of the studies that identified traffic accidents4,9 or injuries due to firearms24 as 

the main external causes for fatal victims. However, a research study published in 2017 

compared traumatic deaths between two periods (2005-2006 and 2012-2013) and identified that 

the main cause of death in the first period was traffic accidents while, in the second one, falls 

prevailed, emphasizing the increase in this type of external cause among the fatal victims.11 It is 

important to note that, as a result of aging, falls among older adults, especially in the home 

environment, represent a significant public health problem, as they result in prolonged 

hospitalization and in a high mortality rate of this population.25 

The second most frequent external cause in this research was assault, which affected 27.8% of 

the sample. In this context, we emphasize the alarming situation related to urban violence in São 
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Paulo, where this research was carried out. Data from the Secretariat of Public Security show that 

there were 2,906 intentional homicide victims and 3,364 suicide attempts in the state in 2019.26 

Regarding the severity of the victims included in this research, the ISS mean was 

21.6 (±15.3). The ISS was also applied in other research studies that analyzed traumatic fatal 

victims and evidenced higher mean scores of the index: from 26.0 to 36.0. Regarding the 

NISS (27.7±17.4), only one study was identified that analyzed the time distribution of deaths and 

applied this index, with a mean score of 54.4 (±19.9) and this result was above that found in this 

research. Compared with other studies, this lower severity can be associated with the high 

number of individuals, especially victims of falls, who died days after trauma and presented low 

ISS and NISS scores.  

Head/Neck was identified as the area most severely injured in 54.0% of the sample, and the 

cause of death described by the forensic physicians confirmed traumatic brain injury as the 

main cause of the death for the victims (29.0%). Many research studies also described traumatic 

brain injury as the most frequent death reason among the victims,5,8-9,11,23 reinforcing that severe 

injuries in this body area are potentially lethal. It is also important to highlight that post-trauma 

complications and severe traumatic hemorrhage were expressive as causes of death for the 

victims included in this study, as well as in other studies.23,28  

In this research, the survival time ranged from few minutes to 374 days, data similar to the 

results presented in a study that analyzed 260 autopsy records and identified the injury-death 

time variation from zero to 305 days.27 Additionally, the higher percentage of deaths in the case 

selection occurred within the first five days after the injury, especially within the first 24 hours, 

followed by a sharp drop in the number of deaths after this period. This death pattern within 

the first hours after the trauma, with a decline over time, is also evidenced in other studies.5,16  

The analysis of the factors related to the dependent variable of this study verified that 

female victims had a survival time 23% lower when compared to males and, at every addition of 
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an NISS point or a body area affected, this period was reduced by 5% and 50%, respectively. 

Regarding the external causes, the main highlights were the victims of intentionally self-harm 

injuries or assaults, who died earlier than those who fell. In addition to that, it was possible to 

observe that penetrating trauma victims had a survival time 78% lower than those who suffered 

blunt injuries.  

The diversity of the variables studied, as well as the lack of studies analyzing the time from 

injury to death as a continuous variable, hinders the comparison of these findings. However, 

some analyses can be compared to research studies carried out in the United States that 

investigated the risk factors of deaths due to trauma according to time distribution.6,7,24  

In the analysis of 678 deaths that occurred in 2005, intentionally self-harm 

injuries (OR = 5.0; 95% CI = 2.7-9.5), alcohol intoxication (OR = 7.0; 95% CI = 2.8-7.2), 

asphyxiation (OR = 17.8; 95% CI = 2.3-14,2), and head (OR = 2.2; 95% CI = 1.2-4.2) and 

thorax (OR = 3.6; 95% CI = 1.5-8.8) injuries were independent predictors of immediate deaths.24 

Another study identified that, among the victims that presented penetrating trauma and AIS 

scores in abdominal region higher or equal to 4, 83% of the deaths occurred within the first 

24 hours after the trauma.7 The research on 44,911 fatal victims due to trauma showed that 

thorax (OR = 2.03) and abdomen/pelvis (OR = 1.39) injuries, beyond the mechanism of 

penetrating trauma (OR = 2.55), were predictors of early deaths.6 Similarly to the results found in 

this study, the aforementioned research studies evidenced that the severity of the traumatic 

injuries (AIS ≥ 4),7 penetrating trauma,6-7 and intentionally self-harm injuries24 were risk factors 

for immediate or early deaths, i.e., less survival time of the victims.  

As identified in the logistic regression, the increase in the number of body areas affected in 

the victim reduced the survival time in the sample. This fact can be associated with a greater 

probability, within this context, of injuries occurring in different vital organs and, consequently, 
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leading to multiple organ failure, a condition that significantly reduces the survival chances of 

the traumatized.29  

This study showed that the peak of deaths within the first post-trauma hours remained 

unchanged, even with some progress and improvement in the quality of assistance in pre- and 

intra-hospital contexts. In this regard, it is important to note that traumas involving intention 

of causing death (intentionally self-harm injuries, assaults, and penetrating injuries) reduced the 

survival time of the victims included in the research's, thus emphasizing the need to improve 

prevention policies and the living conditions of the population, focusing on the reduction of 

social inequalities and ensuring mental health assistance to the individuals.  

Not less important, it was found that falls were the most frequent external cause in this 

study, whose victims presented longer survival times and low severity. Considering that the 

increase in the number of falls is related to population aging, which is rising in Brazil,30 the 

prevention of these events with simple and efficient measures must be intensified, especially in 

the home environment.    

Additionally, the data of this research revealed a high frequency of deaths due to post-trauma 

complications, events that can be avoided and are often associated to assistance errors. In this regard, 

the importance of training and periodic update of the professionals who provide trauma assistance is 

highlighted, as well as the assurance of adequate working conditions by the institution.  

As a limitation of this study, it must be considered that data collection took place in an IML 

that covers some specific regions of São Paulo, which can result in possible restrictions to the 

generalization of the results. In addition, some variables that can exert an influence on the 

victims' time of death were not part of this study analysis, as they are not included in the 

autopsy reports, primary source of data collection in this research. 

Finally, it is important to note that the scarcity of studies portraying the time of death 

variable results in difficulties to accurately analyze the time from the occurrence of the 
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traumatic injury to the confirmation of death, especially in immediate deaths. However, the 

quality of the records (autopsy records and police records) analyzed in this research enabled a 

precise identification of this time and, complementary, of the associated factors. 

    

ConclusionConclusionConclusionConclusion    

The results of this study evidenced, in the analysis of 1,500 autopsy reports, an important 

peak of deaths within the first post-trauma hour, with a progressive reduction over time; and 

enabled to identify that the factors related to the time of death of the trauma victims were 

gender, external causes, intentionally self-harm injuries and assaults, type of trauma, number of 

body areas affected, and severity of the trauma. Therefore, it can be concluded that women, 

victims of traumas with the intention of causing death and with high severity presented a 

reduced survival time after the injury(ies). The concern about the quality of the assistance 

provided to trauma victims has generated many discussions around the world. Accordingly, the 

results of this research bring significant evidence for defining public policies to prevent 

traumatic events and structuring and organizing trauma assistance, focusing on improving the 

survival of this population.  

In this regard, the need is highlighted to increase the training of all the professionals that 

provide trauma assistance and refine the coordination among the health network services, 

mainly emergency and urgency, aiming to provide faster, efficient, and integral assistance to the 

victims. For nursing, which has a prominent role in structuring, organizing, and coordinating 

pre- and intra-hospital services, knowing the factors associated to the time of death of the 

victims brings essential contributions that help this team to identify individuals at early death 

risk and in need of a definitive treatment in a specialized center. 
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