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Abstract
Objective: To investigate the trend of homicides and estimate the years of potential life lost due to this cause 
in southern Brazil.

Methods: This is a time series study for homicide constructed from the Mortality Information System. Years 
of potential life lost were estimated according to age group, sex and cause of death, and mortality rates were 
calculated. Trend analysis was verified by Prais-Winsten regression with calculation of annual percentage 
change.

Results: The South had a 14.5% increase in homicide mortality rates in the historical series, with emphasis 
on young adults (20 to 29 years) and the male population as the main victims of homicides and with greater 
years of potential life lost. The highest homicide rates were recorded in Paraná, with a stationary trend (APC= 
0.10%; 95%CI= -1.23; 1.65; p= 0.875). In Rio Grande do Sul, there was a growing trend with an increase 
of 25.0% (APC=0.90%CI95%=0.49; 1.32; p<0.001). In Santa Catarina, there was a growing trend with 
an increase of 20.8% (APC= 0.70%; 95%CI= 0.09; 1.32, p<0.001). Regarding sex, there was a higher 
prevalence of males in Rio Grande do Sul with 27.7% (APC= 0.90%; 95%CI= 0.49; 1.32, p<0.001) and 
females in Santa Catarina with 17.4% (APC=0.70%; 95%CI=0.50; 0.91, p<0.001). 

Conclusion: The trend was towards an increase in homicides in the southern states, with a predominance 
of homicides among young adults and the greater loss of years of life among males represents important 
socioeconomic issues for a preventable cause. 

Resumo
Objetivo: Investigar a tendência dos homicídios e estimar os anos potenciais de vida perdidos por essa causa 
na região sul do Brasil.

Métodos: Estudo de série temporal por homicídio construído a partir do Sistema de Informação sobre 
Mortalidade. Estimados os anos potenciais de vida perdidos segundo faixa etária, sexo e causa de óbito e 
calculadas as taxas de mortalidade. A análise de tendência foi verificada pela regressão de Prais-Winsten com 
cálculo da variação percentual anual.

Resultados: A região sul teve um incremento de 14,5% nas taxas de mortalidade por homicídio na série 
histórica com destaque para adultos jovens (20 a 29 anos) e população masculina como principais vítimas dos 
homicídios e com maiores anos potenciais de vida perdidos. As maiores taxas de homicídio foram registradas 
no Paraná, com tendência estacionária (APC= 0,10%; IC95%= -1,23; 1,65; p= 0,875). No Rio Grande do 
Sul houve tendência crescente com aumento de 25,0% (APC= 0,90% IC95%=0,49; 1,32; p<0,001); Santa 
Catarina com tendência crescente com aumento de 20,8% (APC= 0,70%; IC95%= 0,09; 1,32, p<0,001). 
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Introduction

Homicide is a global phenomenon with geographical 
differences of great importance in individuals’ mor-
tality and life expectancy. It has significant implica-
tions for society and public health, resulting in emo-
tional, social and economic losses. In addition to its 
lethality, it has repercussions on epidemiological data 
due to the complex issues that surround it that are 
broad and difficult to change in the short term.(1,2)

In 2016, more than 560,000 people were vio-
lently murdered, approximately 385,000 of these 
deaths were intentional homicides, which still makes 
this phenomenon a major worldwide concern.(3)

Given the recent context, in 2015, the homicide 
rate in Latin America and the Caribbean was five 
times higher than the global average.(4) Brazil is in 
26th place in the countries with the highest homi-
cide mortality rates in the world.(4,5) Studies have 
shown a reduction in homicide deaths in most mac-
roregions in Brazil, however, regardless of this fall, 
the country remains among the highest mortality 
rates in the world and has experienced the phenom-
enon of homicide interiorization.(1,4,6,7) 

Homicide is also one of the main causes of early 
death in the world, with the young population be-
ing the main victim. More than half of homicides 
occur in the age group of 15 to 29 years and con-
stitutes the main cause of loss of years of life in this 
age group.(7-9)

Despite efforts with public anti-violence policies 
in recent years, homicides continue to top the list of 
causes of death in southern Brazil.(10) Considering 
this situation, in addition to assessing the impact of 
homicide mortality on society through rates, years of 
potential life lost (YPLL) reveal that it is an import-
ant way to verify the impacts caused by this disease. 
This indicator consists of quantifying the number of 
years of life lost when death occurs before the expect-
ed number of years of survival. Moreover, there are 
no studies addressing the influence of YPLL gener-
ated by homicides in southern Brazil. In this sense, 
this investigation can contribute to the formulation 
of public health and public safety policies in order to 
prevent its occurrence. The aim of this study was to 
investigate the trend of homicides and estimate the 
YPLL for this cause in southern Brazil.

Methods

This is a descriptive study of time series (1996 to 
2019) on mortality and YPLL for homicides in the 
states of Paraná, Santa Catarina and Rio Grande 
do Sul. The study was elaborated from data made 
available in the Mortality Information System (SIM 
- Sistema de Informação sobre Mortalidade) of the 
Ministry of Health (MoH). 

Data were collected from the Department 
of Informatics of the Unified Health System 

Em relação ao sexo, houve maior prevalência do masculino no Rio Grande do Sul com 27,7% (APC= 0,90%; IC95%= 0,49; 1,32, p<0,001) e do feminino 
em Santa Catarina com 17,4% (APC= 0,70% IC95%= 0,50; 0,91, p<0,001). 

Conclusão: A tendência foi de incremento dos homicídios nos estados da região sul com predominância de homicídio entre adultos jovens e a maior perda 
de anos de vida entre indivíduos do sexo masculino representa questões socioeconômicas importantes para uma causa prevenível. 

Resumen
Objetivo: Investigar la tendencia de los homicidios y estimar los años potenciales de vida perdidos por esta causa en la región sur de Brasil.

Métodos: Estudio de serie temporal por homicidio construido a partir del Sistema de Información sobre Mortalidad. Se estimaron los años potenciales de vida 
perdidos según grupo de edad, sexo y causa de fallecimiento y se calcularon las tasas de mortalidad. El análisis de tendencia fue verificado por la regresión 
de Prais-Winsten con cálculo de la variación porcentual anual.

Resultados: La región sur tuvo un incremento del 14,5 % en las tasas de mortalidad por homicidio en la serie histórica con énfasis en adultos jóvenes (20 a 29 
años) y población masculina como principales víctimas de los homicidios y con mayores años potenciales de vida perdidos. Las mayores tasas de homicidio 
fueron registradas en Paraná, con tendencia estacionaria (APC= 0,10 %; IC95 %= -1,23; 1,65; p= 0,875). En Rio Grande do Sul hubo tendencia creciente 
con aumento del 25,0 % (APC= 0,90 % IC95 %=0,49; 1,32; p<0,001); Santa Catarina con tendencia creciente con aumento del 20,8 % (APC= 0,70 %; 
IC95 %= 0,09; 1,32, p<0,001). Con relación al sexo, hubo mayor prevalencia del masculino en Rio Grande do Sul con el 27,7 % (APC= 0,90 %; IC95 %= 
0,49; 1,32, p<0,001) y del femenino en Santa Catarina con el 17,4 % (APC= 0,70 % IC95 %= 0,50; 0,91, p<0,001). 

Conclusión: La tendencia fue de incremento de los homicidios en los estados de la región sur con predominancia de homicidio entre adultos jóvenes, y la 
mayor pérdida de años de vida entre individuos de sexo masculino representa cuestiones socioeconómicas importantes para una causa prevenible. 
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(DATASUS - Departamento de Informática 
do Sistema Único de Saúde). The International 
Classification of Diseases, Tenth Revision (ICD-10) 
was based to record deaths from assaults (X-85 to 
Y-09). Demographic data were obtained from cen-
sus data and population estimates from the Brazilian 
Institute of Geography and Statistics (IBGE - 
Instituto Brasileiro de Geografia e Estatística). Cases 
with ignored information were not included in the 
data description.

Deaths from homicides were analyzed according 
to variables such as age (years), sex (male/female), 
and means used to carry out the assault. In this 
variable, homicides were grouped as follows: X93 
to X95 assault by handgun discharge, X99 assault 
by sharp object, Y00 assault by blunt object and the 
others grouped in other means of assault.

Mortality rates were calculated by the ratio of 
the number of deaths that occurred in the year, con-
sidering the population at risk in the same period 
per 100,000 inhabitants. Standardization by the 
direct method by age was used for the purpose of 
comparing rates throughout the historical series. In 
this method of adjustment, a standard population 
is used in order to rule out the possibility of results 
found to be different from those existing in the 
population’s age distribution. It is used to compare 
two or more populations with differences in age 
structures or the same population in different peri-
ods. To carry out this method, a standard reference 
population was defined for the other years of the 
time series.(11) The standard population considered 
was that of the last IBGE demographic census that 
took place in 2010.

The YPLL calculation was applied in this 
study, using the adaptation of the formula pro-
posed by Romeder and McWhinnie.(12) For this 
purpose, deaths in individuals younger than one 
year and older than 70 years were excluded, fol-
lowed by the calculation of the midpoint of the 
age groups. Thus, we subtracted from 70 years 
proposed age in the original method the mid-
point of each age group and multiplied it by the 
number of deaths in each age group. The totals 
obtained in each age group were summed, ob-
taining the total YPLL in each state and in the 

analyzed region. Deaths as a result of homicides 
that occurred before 70 years of age define their 
precocity.(12) YPLL was calculated according to 
sex, age group and cause of death.

Considering the exclusion of deaths from homi-
cides of children under one year and over 69 years 
of age, YPLL homicides were analyzed by sex and 
age group (01 to 09 years old, 10 to 19 years old, 
20 to 29 years old, 30 to 39 years old, 40 to 49 
years old, 50 to 59 years old and 60 to 69 years old), 
among the southern states. 

Homicide mortality rates were analyzed by sex 
and state/region. Trend analysis was performed us-
ing the Prais-Winsten generalized linear analysis 
model.(13) Standardized homicide mortality rates 
were used as dependent variables (Y - dependent), 
while sequential years were used as independent 
variables (X - independent). The model adopted 
is indicated to correct the serial autocorrelation in 
time series. The verification of the existence of au-
tocorrelation of the series was determined by the 
Durbin-Watson test, whose interpretation is estab-
lished on a measurement scale ranging from 0 to 
4. When the test value is close to zero, there is 
an indication of the existence of a maximum pos-
itive autocorrelation, while if the value is close to 
4, the serial autocorrelation is negative, and when 
the test value is close to 2, there is no serial auto-
correlation.(14)

To apply the chosen regression model, the 
method suggested by Antunes and Cardoso was 
used.(15) First, the logarithmic transformation of Y 
values was performed, followed by the application 
of the Prais-Winsten autoregressive model, in order 
to estimate the b1 values of standardized mortality 
rates, according to sex and total. Subsequently, the 
Annual Percent Change (APC) was identified from 
the values of b1 corresponding to each of the rates 
using the following formula:

APC= [-1+10b1 ]*100%

In the final stage of the modeling, the confi-
dence intervals (CI) of the measurements of study 
b1 and of the APC were calculated, by applying the 
following formulas:
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95%CI= [-1+10b1 minimum]*100%;  
[-1+10b1 maximum]*100%

The values of minimum b1 and maximum b1 
are identified in the CI generated by the statistical 
analysis program and are applied in the formula. 
The minimum b1 value corresponding to the min-
imum point of the CI and the maximum b1 value 
corresponding to the maximum point of the CI.

Microsoft Excel 2019 was used to build indi-
cators, standardize and prepare tables. To analyze 
the trend in homicide mortality, the statistician 
Bioestat 5.0 from the Universidade Federal do Pará 
(UFPA) and Tabwin for Windows from DATASUS 
were used. In this study, a significance level of 5% 
was adopted.

As this was a study with secondary data with-
out identification of participants, there was no need 
for submission to the Institutional Review Board. 
The Resolution 466 of December 12, 2012 of the 
Brazilian National Health Council (CNS - Conselho 
Nacional de Saúde) was respected.

Results

In the analyzed period, 4,141,193 deaths were re-
corded in the South, of which 468,206 were due to 
external causes, representing 10.6% of the total. Of 
this amount, 262,634 were caused by homicides, 
which represented 5.9% of all deaths in the South 
and 56.1% of all deaths from external causes. The 
distribution of homicide deaths in the southern 
states was: 47.9% in Paraná, 39.6% in Rio Grande 
do Sul and 12.5% in Santa Catarina.
Tables 1 and 2 present the evolution of mortal-
ity rates and analysis of the trend of homicides 
from 1996 to 2019 in southern states. During 
the historical series, the highest homicide rates 
were recorded in Paraná, presenting the high-
est means of the analyzed period, as well as 
the highest average ratio of homicides between 
men and women of 10.4, a value higher than 
the South with 9.6. In the first half of the pe-
riod (1996 to 2007), this state had the high-
est growth rates (male=90.9%; female=27.3%; 

total=73.6%) and the largest reductions (male= 
-48.3% female= -34.1% total= -45.7%) in the 
other half of the series (2008 to 2019). The 
South showed similar behavior in both periods, 
with the exception of female homicide rates, 
which decreased from 1996 to 2007.

When comparing the last year in relation to the 
first of the historical series, it is verified that only 
the states of Rio Grande do Sul and Santa Catarina 
showed a significant upward trend. In the first 
state, the increase was 25.0% in the period (APC= 
0.90%; 95%CI=0.49; 1,32; p<0.001) while the 
second was 20.8% (APC= 0.70%; 95%CI= 0.09; 
1.32, p<0.001), both higher than the increase pre-
sented by the southern region of 14.5% (APC= 
0.50%; 95%CI= -0.11; 1.12;), but not significant 
(p= 0.079). Although the state of Paraná has the 
highest homicide mortality rates (APC= 0.10%; 
95%CI=-1.23; 1,65; p=0.875), a stationary trend 
was found. Regarding male sex, there was a higher 
increase in Rio Grande do Sul with 27.7% (APC= 
0.90%; 95%CI= 0.49; 1.32, p<0.001), while fe-
male sex was higher in Santa Catarina with an 
increase of 17.4% (APC= 0.70%; 95%CI= 0.50; 
0.91, p<0.001).

There was a predominance of years lost in the 
age group from 20 to 29 years in both sexes when 
comparing the first and last year of the histori-
cal series (Table 3). Among men, this age group 
counted more than 40.0% of the total YPLL, and 
in women this percentage reached 35.0%. Also in 
this analysis, the percentage variation of YPLL, in 
relation to the male public, Santa Catarina stood 
out with an increase of 200% of YPLL among in-
dividuals aged 60 to 69 and a reduction of 75.0% 
among children aged 1 to 9 years. In the female 
public, the same behavior of YPLL elevation was 
observed in older adults, with emphasis on Paraná 
with 700.0% and YPLL retraction in the younger 
public (01 to 19 years) in Rio Grande do Sul with 
50.0% in individuals from 01 to 09 years old. 
In relation to the total for each state, there was 
a greater increase for older adults with 216.7% 
and a reduction for children with 42.5%, both 
in Santa Catarina. In the South, the behavior was 
similar to the age groups with the highest YPLL 
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Table 1. Mortality rates from homicides (per 100,000 inhab.)

Year
Paraná Santa Catarina Rio Grande do Sul South region

Total M F M/F Total M F M/F Total M F M/F Total M F M/F

1996 16.5 29.6 3.6 8.3 9.1 15.4 2.9 5.3 16.7 29.5 4.2 7.0 15.1 26.6 3.7 7.2

1997 18.2 34.1 3.6 9.4 9.2 16.4 2.1 7.9 18.2 32.8 4.0 8.3 16.5 29.9 3.4 8.7

1998 17.9 33.3 4.0 8.4 9.0 15.3 2.8 5.5 16.6 29.8 3.7 8.0 15.7 28.1 3.6 7.8

1999 18.9 35.3 4.1 8.7 8.1 14.2 2.1 6.8 16.4 30.0 3.3 9.1 15.9 28.7 3.3 8.6

2000 18.6 35.7 3.4 10.4 8.6 15.3 2.0 7.6 17.5 31.9 3.5 9.2 16.3 29.8 3.1 9.5

2001 21.2 40.3 4.1 9.7 9.4 16.4 2.3 7.0 19.3 35.5 3.5 10.0 18.2 33.3 3.5 9.4

2002 22.8 44.3 4.0 11.0 11.4 20.1 2.8 7.1 19.7 36.0 3.9 9.3 19.5 35.8 3.7 9.7

2003 25.6 49.5 4.7 10.6 12.9 23.3 2.5 9.3 19.3 35.9 3.3 11.0 20.8 38.4 3.6 10.6

2004 27.7 53.7 5.0 10.7 12.0 21.1 3.0 7.2 19.9 36.5 3.8 9.6 21.7 39.8 4.1 9.7

2005 28.4 56.0 4.6 12.1 11.7 20.8 2.6 8.1 19.9 36.4 3.8 9.5 22.0 40.5 3.9 10.5

2006 29.5 57.8 4.9 11.8 12.0 21.0 3.2 6.7 19.4 36.3 3.0 12.2 22.2 41.2 3.8 10.9

2007 28.6 56.6 4.5 12.4 11.0 19.7 2.3 8.6 20.7 38.2 3.5 11.0 22.2 41.2 3.6 11.4

2008 31.5 61.5 5.7 10.9 13.8 24.8 2.9 8.5 22.9 42.0 4.1 10.1 25.0 45.8 4.5 10.3

2009 33.4 64.6 6.2 10.4 14.1 25.0 3.2 7.8 21.4 38.8 4.2 9.2 25.1 45.7 4.8 9.6

2010 33.5 64.6 6.4 10.0 13.7 23.9 3.5 6.8 20.1 36.5 4.2 8.7 24.4 44.3 4.9 9.0

2011 30.6 59.7 5.3 11.3 13.3 24.2 2.5 9.9 20.1 36.8 3.8 9.6 23.1 42.6 4.1 10.5

2012 31.7 61.4 6.2 10.0 13.2 23.0 3.3 7.0 23.1 42.0 4.7 8.9 24.7 44.9 4.9 9.1

2013 26.4 51.0 5.1 10.0 12.2 21.3 3.1 6.9 22.1 40.8 3.8 10.8 21.9 40.1 4.1 9.7

2014 26.9 51.6 5.3 9.8 13.3 23.2 3.3 7.1 26.2 48.3 4.6 10.6 23.9 43.6 4.5 9.6

2015 25.8 50.1 4.5 11.1 14.3 25.5 2.9 8.7 28.1 51.6 5.0 10.2 24.5 44.9 4.3 10.3

2016 27.0 53.0 4.3 12.4 14.9 26.5 3.3 8.1 30.9 56.6 5.7 10.0 26.1 48.0 4.6 10.5

2017 24.0 46.1 4.5 10.2 16.0 28.6 3.3 8.6 31.7 58.3 5.6 10.4 25.5 46.5 4.6 10.0

2018 20.8 39.7 3.8 10.5 12.1 21.3 2.8 7.7 25.7 47.1 4.8 9.9 20.9 38.1 3.9 9.7

2019 17.1 31.8 3.7 8.5 11.0 18.6 3.4 5.5 20.8 37.6 4.3 8.8 17.2 30.8 3.8 8.0

M - Male; F - Female; M/F - Male:Female ratio

Table 2. Analysis of homicide mortality trends (total and by sex)

State/Region b1
95%CI

APC%
95%CI

∆%1996/2007 ∆%2008/2019 ∆%1996/2019  Mean R2 p-value  Trend
Low. lim Up. lim Low. lim Up. lim 

Paraná

Male 0.002 -0.012 0.016 0.20 -1.23 1.65 90.9 -48.3 7.2 48.4 0.002 0.826 Stationary

Female 0.003 -0.005 0.011 0.30 -0.52 1.13 27.3 -34.1 4.3 3.6 0.018 0.544 Stationary

Total 0.001 -0.013 0.015 0.10 -1.33 1.55 73.6 -45.7 3.8 25.1 0.001 0.875 Stationary

Santa Catarina

Male 0.005 0.002 0.014 0.80 0.19 1.43 27.7 -24.9 20.8 21.0 0.257 0.013 Upward

Female 0.008 0.005 0.009 0.70 0.50 0.91 -20.4 16.5 17.4 2.8 0.566 <0.001 Upward

Total 0.007 0.001 0.013 0.70 0.09 1.32 19.9 -20.2 20.8 11.9 0.284 0.009 Upward

Rio Grande do Sul

Male 0.009 0.005 0.013 0.90 0.49 1.32 29.6 -10.4 27.7 39.4 0.493 <0.001 Upward

Female 0.006 0.002 0.010 0.60 0.19 1.02 -18.0 3.0 0.8 4.1 0.247 0.016 Upward

Total 0.009 0.005 0.013 0.90 0.49 1.32 24.0 -9.1 25.0 21.5 0.487 <0.001 Upward

South region

Male 0.006 0.000 0.012 0.60 -0.01 1.22 54.6 -32.8 15.5 38.7 0.133 0.087 Stationary

Female 0.007 0.005 0.009 0.70 0.50 0.91 -2.5 -13.8 3.2 4.0 0.579 <0.001 Upward

Total 0.005 -0.001 0.011 0.50 -0.11 1.12 47.7 -30.9 14.5 21.2 0.140 0.079 Stationary

b1- slope; APC - Annual Percent Change; 95%CI - 95% confidence interval, Low. limit= lower limit; Up. limit = upper limit

and also in relation to the percentage increase 
and reduction of YPLL. 

Regarding the means used to perpetrate homicide 
(Table 4), there was higher YPLL in deaths caused by 
the use of handgun discharges in all states compar-
ing the two years of the historical series. This cause 
represented more than half of the total years lost by 
homicides, especially in Santa Catarina, with an in-

crease of 81.8%. There is an increase in YPLL caused 
by blunt object in the South and in most states, espe-
cially Rio Grande do Sul with 271.5%. In turn, as-
saults through unspecified means reduced 33.6% in 
the comparison made in the same state. In the global 
analysis of the causes of homicide, there was a higher 
percentage increase in Santa Catarina with 74.4%, a 
value higher than the states and the South.
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Table 3. Percentage distribution and years of potential life lost by homicides, by sex and age group

Age group

Paraná Santa Catarina Rio Grande do Sul South region

1996 2019 YPLL ∆% 
2019/1996

1996 2019 YPLL ∆% 
2019/1996

1996 2019 YPLL ∆% 
2019/1996

1996 2019 YPLL ∆% 
2019/1996YPLL % YPLL % YPLL % YPLL % YPLL % YPLL % YPLL % YPLL %

Male

01 to 09 years 193.5 0.4 258 0.4 33.3 258 2.1 64.5 0.3 -75.0 451.5 1.0 387 0.6 -14.3 903 0.9 709.5 0.5 -21.4

10 to 19 years 8580 19.2 8745 14.6 1.9 2200 18.1 4015 18.6 82.5 9185 19.6 14520 20.8 58.1 19965 19.3 27280 18.0 36.6

20 to 29 years 20295 45.3 26730 44.7 31.7 5175 42.6 8640 39.9 67.0 19440 41.6 29340 42.1 50.9 44910 43.3 64710 42.8 44.1

30 to 39 years 10150 22.7 15750 26.3 55.2 2835 23.3 5320 24.6 87.7 11130 23.8 16135 23.1 45.0 24115 23.3 37205 24.6 54.3

40 to 49 years 4200 9.4 5900 9.9 40.5 1175 9.7 2650 12.2 125.5 4775 10.2 6700 9.6 40.3 10150 9.8 15250 10.1 50.2

50 to 59 years 1155 2.6 2175 3.6 88.3 450 3.7 780 3.6 73.3 1590 3.4 2340 3.4 47.2 3195 3.1 5295 3.5 65.7

60 to 69 years 200 0.4 270 0.5 35.0 55 0.5 165 0.8 200.0 185 0.4 330 0.5 78.4 440 0.4 765 0.5 73.9

Female

01 to 09 years 193.5 3.3 387 5.5 100.0 193.5 7.6 193.5 4.9 0.0 387 5.3 193.5 2.5 -50.0 774 4.9 774 4.2 0.0

10 to 19 years 1320 22.4 825 11.8 -37.5 770 30.3 825 20.9 7.1 1815 24.9 1485 19.3 -18.2 3905 24.8 3135 16.8 -19.7

20 to 29 years 2790 47.4 2520 36.1 -9.7 675 26.6 1530 38.7 126.7 2610 35.8 3015 39.1 15.5 6075 38.6 7065 37.9 16.3

30 to 39 years 875 14.9 1995 28.6 128.0 595 23.4 665 16.8 11.8 1435 19.7 1715 22.2 19.5 2905 18.5 4375 23.5 50.6

40 to 49 years 525 8.9 925 13.3 76.2 225 8.9 575 14.6 155.6 825 11.3 800 10.4 -3.0 1575 10.0 2300 12.3 46.0

50 to 59 years 180 3.1 285 4.1 58.3 75 3.0 135 3.4 80.0 195 2.7 450 5.8 130.8 450 2.9 870 4.7 93.3

60 to 69 years 5 0.1 40 0.6 700.0 5 0.2 25 0.6 400.0 25 0.3 55 0.7 120.0 35 0.2 120 0.6 242.9

Total

01 to 09 years 387 0.8 645 1.0 66.7 451.5 3.1 258 1.0 -42.9 838.5 1.6 580.5 0.7 -30.8 1677 1.4 1484 0.9 -11.5

10 to 19 years 9900 19.5 9570 14.3 -3.3 2970 20.2 4840 18.9 63.0 11000 20.4 16005 20.7 45.5 23870 20.0 30415 17.9 27.4

20 to 29 years 23085 45.6 29250 43.8 26.7 5850 39.8 10170 39.8 73.8 22050 40.8 32355 41.8 46.7 50985 42.7 71775 42.3 40.8

30 to 39 years 11025 21.8 17745 26.6 61.0 3430 23.4 5985 23.4 74.5 12565 23.2 17850 23.0 42.1 27020 22.6 41580 24.5 53.9

40 to 49 years 4725 9.3 6825 10.2 44.4 1400 9.5 3225 12.6 130.4 5600 10.4 7500 9.7 33.9 11725 9.8 17550 10.3 49.7

50 to 59 years 1335 2.6 2460 3.7 84.3 525 3.6 915 3.6 74.3 1785 3.3 2790 3.6 56.3 3645 3.1 6165 3.6 69.1

60 to 69 years 205 0.4 310 0.5 51.2 60 0.4 190 0.7 216.7 210 0.4 385 0.5 83.3 475 0.4 885 0.5 86.3

YPLL - years of potential life lost

Discussion

The present study presents limitations by the use of 
secondary data obtained from the SIM as the basis 
of analysis of each southern state. It is noteworthy 
that the indicators studied point to the collective 
reality – at the state and regional level – and do not 
reflect risk at the individual level. Homicide deaths 
may be underestimated based solely on SIM data, 
due to the existence of an undetermined catego-
ry in the various variables analyzed in the study. 
Moreover, the exclusion of deaths of individuals 
under one year and older than 70 years in the calcu-
lation of YPLL may lead to underestimation of this 
indicator. However, the results shown in this study 
denote the behavior of mortality rates and YPLL for 
homicide in southern Brazil, corroborating a better 
understanding of the reality of deaths in the context 
of this region. The use of YPLL, with the aim of 
determining the potential for life lost in each death, 
helps in the process of determining a new criterion 
for the selection of priorities, assigning more weight 

to the deaths of younger people. The use of these 
epidemiological measures can significantly contrib-
ute significantly to monitoring the burden of death 
by homicide, in addition to assessing the effective-
ness of reducing these deaths resulting from the in-
troduction of previous preventive measures.

It is emphasized-that Paraná had a higher mag-
nitude of homicide rates throughout the time se-
ries, registering the highest percentage increase in 
the first half and reduction in the second half of 
the period, in relation to sex and total. Although 
it has a stationary trend, this state has 90.0% of 
the most violent municipalities in southern Brazil, 
presenting greater risk for its location in the border 
region with other countries, and probably due to 
the greater availability of illegal drugs and handgun 
discharges present there.(8,12,16) Therefore, the mag-
nitude of homicide in this state lies in the spread of 
violence in the state between regions and munic-
ipalities, and it can be highlighted Foz do Iguaçu 
as a municipality with high homicide rates in the 
state, marked by the presence of inequalities, drug 
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of income and Canada.(1,9,22-23) A large portion of 
YPLL for homicides occurred among young people 
aged 20 to 29 years, and this age group in which 
victimization for this cause presents its maximum 
expression, despite the educational shield reaching 
the maximum point of protection against the oc-
currence of homicides.(24) 

On the world stage, approximately 95.0% of ho-
micides occur in men and half of victims are under the 
age of 30.(1) Almost half of youth homicides occurred 
in Latin America and the Caribbean, which places 
Brazil among the 5 countries (Bolivian Republic 
of Venezuela, Honduras, Colombia, Salvador and 
Brazil) with the highest homicide rates among 
youths.(4) This pattern of greater male sex exposure is 
similar to other realities in the country. (6,10,18,25) 

National studies on the profile of violence have 
shown, in recent years, that most regions and states 
have had an increase or maintenance in number 
and homicide rates. (5,7,10,26) In this study, it was pos-
sible to observe similar behavior associated with in-
creased risk of loss of years of life due to this cause 
of death throughout the South. The premature loss 
of years of life associated with high mortality rates 
imply higher economic figures for the country in 
losses related to individuals’ life expectancy.

A historical series investigation similar to this 
study, over the period from 2008 to 2018, showed 
stability in homicide rates in the South, while there 
was a decrease in the indicator in the Southeast, 
while in the Midwest, North and Northeast there 
was a notorious increase in rates.(7,10) However, this 
study, because it is an analysis of the 24-year time 
series, from 1996 to 2019, this stability does not re-
flect the reality of the southern region, as the mortal-
ity rates and YPLL comprised in the studied period 
showed an upward trend with a significant increase. 
This increase may be due to population growth, in-
creased criminal organizations, and the illegal econ-
omies present(10,12) in addition to the economic crisis 
and the state’s difficulties in providing policies that 
address security and social areas effectively.

It is emphasized the need for an in-depth study 
of the culture of violence and its internalization in 
Brazilian spaces. A recent(27) study made an analysis of 
the installation of the culture of violence in Venezuela 

Table 4. Percentage distribution and years of potential life lost 
by homicides, according to the means used

Cause of death 

Paraná

1996 2019 YPLL

% YPLL % YPLL ∆%2019/1996

Handgun discharge 58.1 30744.5 63.3 44394 44.4

Blunt object 6.4 2754.5 5.3 3065 11.3

Sharp object 24.8 12035 21.4 13134.5 9.1

Other means 10.7 5128 10.1 6211.5 21.1

Total 100.0 50662 100.0 66805 31.9

Cause of death 

Santa Catarina

1996 2019 YPLL

% YPLL % YPLL ∆%2019/1996

Handgun discharge 53.6 8129 52.3 14779 81.8

Blunt object 6.6 879.5 10.5 2119.5 141.0

Sharp object 24.5 3510 25.3 6075 73.1

Other means 15.3 2168 11.9 2639.5 21.7

Total 100.0 14686.5 100.0 25613 74.4

Cause of death 

Rio Grande do Sul

1996 2019 YPLL

% YPLL % YPLL ∆%2019/1996

Handgun discharge 67.9 37633.5 75.4 60889.5 61.8

Blunt object 1.8 729.5 4.4 2710 271.5

Sharp object 17.9 9493 14.4 9754 2.7

Other means 12.4 6192.5 5.8 4112 -33.6

Total 100.0 54048.5 100.0 77465.5 43.3

Cause of death 

South region

1996 2019 YPLL

% YPLL % YPLL ∆%2019/1996

Handgun discharge 62.0 76507 67.1 120062.5 56.9

Blunt object 4.3 4363.5 5.6 7864.5 80.2

Sharp object 21.6 25038 18.9 28963.5 15.7

Other means 12.0 13488.5 8.4 12963 -3.9

Total 100.0 119397 100.0 169853.5 42.3

YPLL - years of potential life lost; YPLL ∆%2019/1996 - Percentage change of YPLL comparing the last 
year with the first year of the time series

trafficking, concentration and irregular distribution 
of income, large flow of people and other existing 
clandestine activities.

In this study, men were more vulnerable to 
homicides than women in all states and southern 
regions. The higher mortality in this public has 
been linked to masculinity and violence, present 
in Brazilian culture, in which since childhood and/
or adolescence, greater freedom for boys is granted 
than girls. This fact ends up expanding the possi-
bility of men being more aggressive with advancing 
age, making them potential perpetrators or victims 
of this violence.(7,16,17) It is also added that many 
studies(18-21) relate testosterone levels with the high-
est rates of violence which could be an explanation 
for the results of this study. 

Regarding age distribution, there was a dispro-
portionate impact of homicide on young people, a 
profile that was consistent with all national levels 
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and found that it has become acceptable and encour-
aged within the culture in which institutions and the 
State have discredited the population. In view of this 
debate in Venezuela, it is important to deepen the the-
oretical debate of Brazilian culture to understand the 
roots of violence and thus act in a preventive and cor-
rective way to improve homicide indicators in the face 
of the increase detected in this study. 

Rio Grande do Sul stood out with the highest 
annual increase and by period of homicide rates 
during the time series to men, being one of the elev-
en states that do not correspond to the North and 
Northeast regions of Brazil, with a gradual growth 
in the total homicide rates in the last ten years,(10) 

while Santa Catarina is the state with the highest 
increase for women. 

Santa Catarina’s notorious femicide reflects the 
construction of virility from the violence exhibited 
by the culture of this place, which consists of a patri-
archal model, with inequity of sex, emphasizing the 
power of dominion attributed to men by the zeal of 
women’s behavior, and may penalize women’s actions 
through violence when they violate the social norms 
of gender governed by the culture of honor.(28,29)

The findings of this study indicated high-
er YPLL among individuals aged 20 to 29 years, 
with a ratio higher than 35.0% in both sexes in 
the South. Among the external causes, homicides 
stand out in relation to premature deaths, especial-
ly in young age groups, causing strong impacts in 
different areas of the health sector.(30) This type of 
death is among the main causes of disability, falling 
below only ischemic heart disease. By committing 
younger populations, individuals in full productive 
capacity, homicides trigger harmful consequences 
with high individual and collective costs.(16)

Despite this high ratio among young people 
aged 20 to 29 years, in the period analyzed, there 
was a greater growth of YPLL, mainly among older 
adults aged between 60 and 69 years and, on the 
other hand, a greater reduction in individuals aged 
between 10 and 19 years, with this behavior be-
ing similar between the states and the South. The 
implications of this may be associated with the in-
crease in violence against older adults in the family 
environment with low compliance with the Elderly 

Statute.(31) On the other hand, reduction in rates 
for adolescents may indicate that educational activ-
ities and policies for the inclusion of this public in 
training activities in schools may have had a positive 
impact on this public. (22) 

Regarding specific causes, it is important to 
highlight, in the present investigation, homicides 
caused by handgun discharges in the South and its 
states comprise a higher percentage than in other 
forms of assault, corroborating studies carried out 
in Brazil, Colombia and other Latin American 
countries. (7,10,32)

The use of handgun discharges in deaths is a glob-
al reality, and in 2016, it contributed to the death of 
about 210,000 people, with 81.0% of intentional ho-
micide deaths. Included in that same year, a high ratio 
of deaths from handgun discharges was recorded in 
Latin America and the Caribbean.(3) It is emphasized 
that 10.0% of all homicides in the world are concen-
trated in Brazil, because it has a disposition of hand-
gun discharges and has police violence.(1,3,33) Leaving 
the national landmark, in most African countries and 
the United States, handgun discharges account for a 
minimum of 50.0% lethal violent incidences.(3)

Interestingly, Rio Grande do Sul is the state 
with the highest possession of handgun discharges 
by the Brazilian population.(34) Despite the advent 
of the Disarmament Law, the state proved ineffec-
tive in curbing violence after the implementation of 
the Disarmament Statute in 2003. Despite 15 years 
of existence, the effects of this document are still in-
sufficient to reduce the increase in premature deaths 
caused by homicides among southern states.(35)

Another fact that stands out in this investiga-
tion is the increase in the use of cold weapons as 
a means, especially blunt object. Despite this ele-
vation, the handgun discharge remains the main 
means of committing murder. Cold weapons, in 
turn, are a means of murder widely used by men, 
especially by young adults and adolescents.(12) 

Conclusion

The trend observed was an increase in homicides in 
southern states with a predominance of homicide 
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among young adults and the greatest loss of years of 
life among male individuals represents important so-
cioeconomic issues for a preventable cause. The mag-
nitude of the violence verified in the mortality rates 
points to the adoption of preventive strategies to 
change this scenario in southern Brazil, especially for 
Rio Grande do Sul among men, and Santa Catarina, 
among women. As it is of multicausal origin, homi-
cides require an intersectoral articulation of public 
and private companies and the whole society in gen-
eral to form partnerships with schools and institutes 
that work with young people to work together, in 
order to carry out continuous actions enabling voca-
tional education for insertion in the labor market in 
order to reduce the levels of violence and its causes.
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