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Abstract A time series analysis was conducted
to identify trends in homicide mortality in bor-
der regions in the State of Parand, Brazil between
2002 and 2012. Homicide mortality rates were
analyzed by sex, age group, region (border regions,
non-border regions, and the state as a whole), and
type of assault. Trend analysis was performed
using polynomial regression. The findings showed
that mortality rates were higher in the border re-
gions; however the growth in homicide rates was
greater in the non-border regions and in the state
as a whole, with these states showing an upward
trend in homicide rates (p < 0.001) and border
regions showing a downward trend, although the
latter was not significant. Mortality rates were hi-
gher among men across all regions and highest in
the 20 to 29 age group. The findings regarding ho-
micide rates in border regions provide compelling
evidence of the urgent need for intersectoral pre-
vention policies targeting the most affected groups.
Key words Homicide, Mortality, Border areas,
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Introduction

Homicide is the leading external cause of death
in Brazil. The country recorded 59,080 homi-
cides in 2015, which is equivalent to 28.9 deaths
per 100,000 population and represents over 10%
of all homicides worldwide. This cause of death
causes changes in social, economic, demograph-
ic, and health dynamics'.

Violence places a major burden on the coun-
try, having a significant impact on economic
development, social indicators, and health costs
and creating a sense of insecurity?. Violence and
injury have been a major component of mortality
and morbidity in Brazil since the 1980s and rates
of violence are particularly high among young
men’. The analysis of deaths from homicide helps
understand trends and provides valuable inputs
to inform health policies and community-based
interventions designed to curb violence®.

Border regions have traditionally been re-
garded as marginalized, peripheral areas charac-
terized by social and economic exclusion, despite
regional development and changes over time.
This process has a direct impact on health, which
is a primary component of the social integration
of borderland populations. Given the economic
dynamics of these regions, interventions to tack-
le violence and promote social inclusion, educa-
tion, and national security have a direct influence
on the success of public health policies®.

More specifically, the State of Paran4, in Bra-
zil’s South region, is bordered by the states of
Mato Grosso do Sul, Sdo Paulo, and Santa Cata-
rina, the Atlantic Ocean to the east, and Argenti-
na and Paraguay to the west. The state’s borders
stretch over 2,458km, 447km of which with Ar-
gentina and Paraguay. The majority of the bor-
ders follow natural formations such as rivers and
drainage divides, including the Parand River,
which separates Foz do Iguacu, in Brazil, from
Ciudad del Este, in Paraguay, and the Iguacu Riv-
er, separating Foz do Iguacu from Puerto Iguazd,
in Argentina‘.

International boundary lines have specif-
ic characteristics, with well-defined political
boundaries, their own economic dynamics and
social and cultural history, and free movement of
people’. This has led to a diversification of causes
of deaths in border regions like those in the State
of Parana, particularly homicides and transport
accidents. Few studies have investigated homi-
cides trends in border regions around the world
and research is therefore lacking in this area both
in Brazil and internationally. With a constant

flow of people, international borders delimit
countries with distinct realities. The magnitude
of violence on Brazil’s southern border demon-
strates the need for more comprehensive research
and public policies designed to curb violence and
address the needs of the population of these ar-
eas. The aim of this study was therefore to inves-
tigate homicide trends in the border regions of
the State of Parana.

Methods

We conducted a time series analysis of trends
in homicide mortality in the State of Parand, in
Brazil’s South region, using official data from the
national Mortality Information System (SIM, ac-
ronym in Portuguese).

Collected from the country’s national health
information system (Datasus), the data included
deaths by residential address between 2002 and
2012. We used the International Classification
of Diseases 10" Revision (ICD-10) to categorize
deaths from assault (X-85 to Y-09). The demo-
graphic data was obtained from census data and
population estimates made by the Brazilian In-
stitute of Geography and Statistics (IBGE). For
comparison purposes, we divided the stated into
border regions (17 municipalities - Barracio,
Bom Jesus do Sul, Capanema, Entre Rios do Oes-
te, Foz do Iguacu, Guaira, Itaipulandia, Marechal
Céandido Rondon, Mercedes, Pato Bragado, Péro-
la d’Oeste, Planalto, Pranchita, Santa Helena,
Santo Antdénio do Sudoeste, Sao Miguel do Ig-
uagu, and Serrandpolis do Iguacu) and non-bor-
der regions (382 municipalities), as shown in
Figure 1. Cases with missing information are not
included in the description of the data.

We analyzed the relationship between deaths
from homicide and the following variables: age
(years), sex (male/female), region of residence
(border regions/non-border regions/Parand),
and type of assault. For the latter variable, homi-
cides were grouped as follows: X93 to X95 assault
by firearms, X99 assault by sharp object, YOO as-
sault by blunt object, other types of assault.

Mortality rates were calculated as the ratio
between the number of deaths over the year and
the population at risk multiplied by 100,000 in-
habitants. For comparison purposes, the data was
standardized using direct age adjustment. This
method uses a standard population to eliminate
any possibility that observed differences could be
a result of age differences in the population. It is
used to compare two or more populations with
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4. Pato Bragado
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11. Capanema
12. Planalto
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16. Bom Jesus do Sul
17. Barracao

Sao Paulo

Santa Catarina

Figure 1. Map of the state of Parand (Brazil) showing the border with Argentina and Paraguay.

Source: SIM/MS/DATASUS.

differences in age structure, or one population in
different time periods. A standard population is
created to serve as a reference for the time series®.
For the purposes of this study, the standard pop-
ulation was the population in 2010, based on the
most recent census conducted by the IBGE.

The homicide mortality rates were analyzed
by sex, age group (10 to 19, 20 to 29, 30 to 39, 40
to 49, 50 to 59, and 60 years and over), and region
(border regions, non-border regions, and the

state as a whole). Trend analysis was performed
using polynomial regression’.

The dependent variables (Y) were the stan-
dardized homicide mortality rates and sequential
years were used as independent variables (X),
centered at the midpoint of the time series to
avoid autocorrelation between terms in the re-
gression equation (X - 2007). Scatter plots were
used to determine which function best expressed
the relationship between the independent vari-
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ables. We then tested the first order (Y= + B,x),
second order (Y= B, + Bx + B,x*), third order
(Y=B,+ B,x+ B,x*+ B,x°), and exponential func-
tion (Y= e *Px), where P is the average coeffi-
cient for the period and f, is the average annual
rate. This model was chosen based on the follow-
ing criteria: best function according to the scatter
diagram; best fit (normality of error distribution
and homoscedasticity); higher level of statistical
significance (ANOVA p-value); and higher coef-
ficient of determination (R?). In the case of statis-
tically similar models, the simplest models were
chosen. The significance level was set at 5%.

We constructed the indicators, standardized
the homicide mortality rates, and prepared the
tables and graphs using used Microsoft Excel
2007. The trend analysis was performed using the
statistical software Bioestat 5.0, developed by the
Federal University of State of Pard (UFPA), and
Datsus’ Tab for Windows function.

Results

There were 688,626 deaths in the State of Parand
during the study period, 96,039 of which were
due to external causes (13.9% of total deaths).
Of these, 34,200 (35.6%), were deaths from ho-
micide. Table 1 shows the homicide mortality
rates by sex and region. Overall mortality rates
were higher in border regions up to 2007 when
the situation was inverted. In these regions, the
overall homicide rate fell from 71.2/100,000 pop-
ulation in 2002 to 60.0/100,000 population in
2012, which is equivalent to a drop of 15.7%. In
contrast, in the non-border region and the state
as a whole, rates increased by 38.0%. Rates in
the border regions showed a sharp fall between
2007 and 2009, from 77.4/100,000 population to
52.2/100,000 population, which is equivalent to a
drop of 32.5%.

Mortality rates were constantly higher among
men across all regions. In the border regions, the
mortality rate for males dropped by 16.2% over
the study period, while the State of Parand as a
whole saw a 37.6% rise in the same period, with
increases being more pronounced between 2002
and 2008. In contrast, the mortality rate for fe-
males rose 3.7% in border regions and 42.5%
across the state as a whole. The average male-to-
female homicide mortality ratio over the period
was 13:1 in border regions and 11:1 in non-bor-
der regions and the state as a whole.

Figure 2 shows trends in homicide mortality
rates by sex, age group, and region in 2002, 2007,

and 2012. The data reveal that the 20 to 29 years
age group showed the highest mortality rates
across all regions among both sexes. Mortality
rates rose by 56.7% and 43.4%, respectively, in
non-border regions and the state as a whole, and
fell by 25.8% in border regions among this age
group over the study period. In the 60 years and
over group, there was a reduction in homicide
rates in both sexes. The fall in rates among males
in this age group was more pronounced than that
in the 50 to 59 years age group.

Assault by firearms was the most common
cause of death across all regions (Table 2). In
border regions, assault by firearms accounted
for more than three-quarters of all homicides
in every year of the time series, despite a slight
decrease in the proportion of deaths in this cat-
egory over the study period. In contrast, there
was a rise in the percentage of deaths caused by
assault by sharp objects over the study period.
In the state as a whole, the percentage of deaths
from assault by firearms was also high, showing
and increase over the study period. In contrast,
the percentage of deaths from assault by sharp
object decreased over the study period. Finally,
the percentage of deaths from unspecified types
of assault fell over the study period in the state as
a whole and non-border regions.

Table 3 shows the results of the trend analy-
sis of homicide mortality rates by region (overall
and by sex). For the state as a whole, the findings
show a positive quadratic trend for overall (R*=
0.762; (p < 0.001) and male (R*=0.874; p < 0.001)
rates and a linear trend for female (R?= 0.587; p=
0.001) rates. For non-border regions, there was a
positive linear trend for overall rates (R?= 0.762;
(p <0.001), a quadratic trend for male rates (R’=
0.874; p < 0.001), and an exponential trend for
female rates (R*= 0.587; p = 0.001). Homicide
mortality rates in the border regions were high
across all groups and showed a downward trend
with exponential trend for overall rates R2 =
0,319; p = 0,041, an exponential trend for male
rates (R2 = 0,307; p = 0,045), and a cubic trend
for female rates (R2 = 0,525; p = 0,042).

Discussion

The findings of this study provide an insight into
differences in the homicide situation between
two regions of the State of Parand (border re-
gions and non-border regions), thus providing
important inputs to inform the formulation of
more effective interventions. The data reveal high



Table 1. Homicide mortality rates (per 100,000 population) by sex and region. Parand, Brazil, 2002-2012.

Border regions Non-border regions Parana

Year Male Female Total Male Female Total Male Female Total

Rate Rate Rate Rate Rate Rate Rate Rate Rate
2002 136.9 8.1 71.2 45.2 4.5 45.2 49.9 4.7 26.8
2003 114.6 10.0 61.3 52.6 4.9 52.6 55.7 5.1 29.9
2004 144.0 12.0 76.7 56.2 5.4 56.2 60.7 5.7 32.6
2005 140.6 9.9 73.8 58.6 5.0 58.6 62.8 5.2 33.3
2006 150.7 11.2 79.4 60.2 5.2 60.2 64.9 5.5 34.5
2007 145.4 11.8 77.4 58.7 4.6 58.7 63.2 5.0 33.5
2008 115.9 10.0 62.1 65.8 6.0 65.8 68.4 6.2 36.7
2009 97.9 7.9 52.2 70.7 6.9 70.7 72.2 6.9 38.9
2010 113.6 9.8 60.2 69.9 7.0 69.9 71.9 7.1 38.8
2011 99.5 7.0 51.9 65.1 5.8 65.1 66.7 5.9 35.6
2012 114.6 8.4 60.0 66.5 6.6 66.5 68.7 6.7 37.0

Source: SIM/MS/DATASUS.

homicide rates in the border regions, particularly
among men.

A study conducted in health regions in Parana
investigating the period 1979 to 2005 revealed a
high risk of homicide in the majority of regions
and showed that this risk was more pronounced
in border regions such as Foz do Iguagu'®. How-
ever, the present study points to a downward
trend in mortality rates in border regions and
an increase in deaths in non-border regions and
the state as a whole over the study period. These
findings are consistent with studies showing that
state the has the highest homicide rates in the
country’s South region"'’. A nationwide study of
violence showed different realities in states that
have seen a decrease in homicide rates: Espirito
Santo (-27.6%), Parand (-23.4%), and Alagoas
(-21.8%)". These falls may have been due to the
implementation of the Disarmament Statute,
firearms collection campaigns, and enhanced
police enforcement, leading to an increase in ar-
rests and imprisonment, and projects designed to
promote the social inclusion of young people®'.

It is important to note, however, that, de-
spite a general drop in homicide rates across the
state, the municipalities that make up the bor-
der regions showed the highest homicide rates.
Historically, Brazilian borderlands are generally
underdeveloped, abandoned by the government,
and marked by poor access to public goods and
services, such as health care, education, and pub-
lic security'. This can be said for both sides of
the border, where constant cross-border flows

and the presence of vulnerable groups directly
influences indicators of violence.

Parand’s international borders are character-
ized by the movement of large numbers of peo-
ple and vehicles, driven by an agriculture-based
economy (soybeans, sugarcane, and corn), the
transport of agricultural produce from “dry
ports” in other regions of Brazil and in Paraguay
and Argentina, and the regional food industry.
Thus, the high homicide rates may be due to
these and other factors, including urban agglom-
erations, the high proportion of young people,
low levels of education, high Gini index (a com-
monly used measure of income inequality), and
problems associated with migration'>'>.

Another factor that influences homicide rates
in borderlands is the fact that these regions are
hotbeds of drug trafficking. Given the country’s
proximity to drug producing countries and close
links with European countries and the United
States, the sharp rise in cocaine use in the 1980s
turned Brazil into a major drug-trafficking route,
leading to a surge in violence, organized crime,
arms trafficking, and a range of other illegal ac-
tivities, particularly in border regions''.

Border regions are also marked by widespread
human trafficking and diplomatic issues and are
particularly difficult to monitor. These factors,
tied with deep social inequalities and poor access
to quality health services and education, help ex-
plain the homicide situation in these areas. It is
also important to highlight that the majority of
homicides occur mainly in towns in border re-
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Figure 2. Homicide mortality rates by age, sex, and region, Parana, Brazil, 2002-2012.

Source: SIM/MS/Datasus.

gions with populations of between 200,000 and
300,000 inhabitants. Studies have shown that
these towns are characterized by higher rates of
violence, smuggling of electronic goods and cig-
arettes, and arms and drug trafficking''.

The data presented reveal that homicide rates
among young adults (20 to 39 years) are marked-
ly higher among males than in females in border
regions. A study in Macei¢'s, the capital of the
State of Alagoas, reported that 94.8% of homi-



Table 2. Percentage of homicides by type of assault and region. Parand, Brazil, 2002-2012.

Parana

Years

Cause of death

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

% % %

% % % % % % % %

Assault by firearms (X93 to 674 69.8 68.6

X95)
Assault by sharp object (X99) 183 169 18.2
Assault by blunt object (Y00) 68 6.0 5.5

68.7 725 740 744 729 742 71.8 709

174 164 151 143 152 138 16.0 163
6.0 5.0 5.4 5.0 5.5 52 5.6 6.6

Type of assault not specified 75 73 77 78 6.1 55> 64 65 69 6.6 62
(X85 to X92; X96 to X98; Y01
aY09)
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Non-border region
Years
Cause of death 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

% % %

% % % % % % % %

Assault by firearms (X93 to 64.1 683 659
X95)

Assault by sharp object (X99) 19.9 174 19.6
Assault by blunt object (Y00) 75 6.3 6.0

Type of assault not specified 86 8.1 8.5
(X85 to X92; X96 to X98; Y01

66.2 70.1 72.1 73.0 721 735 71.1 70.1

18.7 17.7 161 149 154 139 164 165
6.4 5.4 5.7 5.2 5.7 5.3 5.7 6.9
8.7 6.8 6.1 6.9 6.8 7.3 6.8 6.5

to Y09)

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Border region
Years

Cause of death 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

% % % % % % % % % % %

Assault by firearms (X93 to 88.4 828 883 88.0 89.6 87.6 883 834 824 81.0 812
X95)

Assault by sharp object (X99) 83 126 7.5
Assault by blunt object (Y00) 23 34 2.1

75 6.8 80 77 119 11.6 106 13.2
3.0 25 36 27 28 4.0 4.6 2.4

Type of assault not specified 1.0 1.1 2.1 15 1.1 08 13 20 20 37 32
(X85 to X92; X96 to X98; Y01

to Y09)

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Source: SIM/MS/Datasus.

cide victims were male and 66.2% were aged be-
tween 15 and 29 years, corroborating the findings
of the present study. Similar figures were report-
ed by studies conducted in Chile, Colombia, and
South Africa'”".

A study in Colombia found that the male-to-
female homicide ratio was 10:1 and that mortali-
ty rate was highest among young adults'®. In Bra-
zil® injuries accounted for 10% of the country’s
disease burden and a male-to-female ratio for
potential years of life lost due to injuries of 4:8.
In the present study, the male-to-female homi-

cide mortality ratio in border regions was 13:1,
which is higher than the overall rate in the state
and that reported by von-Doellinger et al. This
may be explained by the fact that men living in
border regions are more exposed to risk factors
associated with violent crime and victimization,
which in turn leads to an increase in potential
years of life lost due to homicide among this sex.
Involvement in drug trafficking and smuggling,
associated with manly, autocratic, and challeng-
ing behaviors and self-affirmation can result in a
vicious circle of violence among young men. This
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Table 3. Trend analysis of homicide mortality rates by region (overall and by sex), Parand, Brazil, 2002-2012.

Mortality Rate Model R*™ p” Trend
Total Parana Y =-0.1539x2 + 2.8106x + 24.534 0.865 <0.001 Upward
Male Y =-0.304x2 + 5.4135x + 45.599 0.895 <0.001 Upward
Female Y =0.1937x + 4.6652 0.601 0.003 Upward
Total border regions Y = 77.728e-0.029" 0.319 0.041 Downward
Male Y = 146.75e-0.029* 0.307 0.045 Downward
Feminino Y =0.0264x3 - 0.577x2 + 3.4098x + 5.2828  0.525 0.042 Downward
Total non-border regions Y =1.1243x + 25.893 0.762 <0.001 Upward
Male Y =-0.2795x2 + 5.4227x + 41.188 0.874 <0.001 Upward
Female Y = 4.4227¢00%82 0.587 0.004 Upward

*Model: Y = Road traffic mortality rate per 100,000 population (overall and by victim category); X = year — 2007;

** R? = coefficient of determination; ***

Source: SIM/MS/DATASUS

p-value from the F-Test.

behavior is likely to extend into adult life, with
young adult males being more likely to perpe-
trate or be victims of violence?"**. This situation
warrants urgent attention by authorities, since it
affects an important segment of the productively
active population in border regions, thus result-
ing in significant economic and health costs*.

The increase in mortality rates among young
women was also more pronounced in border re-
gions. This trend may be linked to gender-based
violence and a male-dominated culture in Bra-
zil, Paraguay, and Argentina, resulting in a lack
of protection against different forms of domestic
violence and crimes of passion. These acts of vi-
olence often result in death and have a negative
impact on the economy, society, and family. In
2006, Brazil introduced Law 11,340 (the Maria
da Penha law) to combat domestic and fami-
ly violence®. However, to date, this law has had
only limited effectiveness and impunity risks be-
coming commonplace. The rise in the female ho-
micide rate thus requires urgent attention from
public managers to ensure that the law is effec-
tive in reducing violence against women. In this
regard, future research should focus on violence
against women in border regions.

The increase in mortality rates was smaller
among women aged 60 years and over than in
those in the 50 to 59 years age group, showing
that the latter group is more vulnerable than the
former. Other studies have shown similar find-
ings in relation to this age group*?. However,
it should be noted that this difference may be
due to the relatively small number of people in
this group, meaning that small changes in the
number of deaths can greatly affect the rate. A

study in Chile covering the period 2000 to 2012
reported that the 60 years and over group was the
third most vulnerable age group, behind the 25-
39 and 40-59 years groups'’. A study conducted
in Foz do Iguagu* covering the period 2002 to
2010 documented a 25.7% drop in the homicide
mortality rate among women aged 50 to 59 years.
However, despite this drop in rates in Parand’s
largest border city, the overall rate in border re-
gions continued to rise. This suggests that the
risk of homicide among women aged 50 to 59
years is greater in smaller border towns, requir-
ing further investigation. However, as mentioned
above, the relatively small number of people in
this group means that small changes in the num-
ber of deaths can greatly affect the rate.

With regard to type of assault, it is important
to highlight that assault by firearms accounted
for more homicides than all other types of assault
put together across all regions, corroborating the
findings of other studies in Brazil and research
conducted in Colombia and South Africa'>'®",
Shooting has long been the most common cause
of death in homicides, followed by cold weap-
ons'*?*%, suggesting intention to kill and reduc-
ing the victim’s chances of survival.

In 2013, Brazil introduced Law 10,826, gov-
erning the registration, possession, and sale of
firearms and ammunition and a number of vol-
untary gun handover and buyback campaigns
have been launched since”. A study conducted
in Parana showed that a voluntary disarmament
campaign did not produce significant results
in the short-term because of the small scale of
the initiative in comparison to the large stock of
guns in the country and the fact that criminals or



people who show a greater propensity to commit
violent acts do not hand in arms®. The present
study showed that the proportion of assaults by
firearms was constantly high during the study
period, reaching over 70% across all regions and
81.2% in border regions. In this respect, despite
police and government efforts to curb illicit ac-
tivities, border regions, notably Foz do Iguacu,
remain hot beds of gun and drug trafficking®.

It is also interesting to note that assault by
cold weapons increased over the study period.
The use of cold weapons to commit homicide
is common among men, especially young adults
and adolescents®. The increase in the use of cold
weapons in the border region may be related to
a reduction in gun and ammunition trafficking
in this region, leading to the use of other more
easily accessible means.

One of the limitations of this study are SIM
data quality issues, whereby inaccurate report-
ing of deaths due to external causes can result in
incomplete information about causes of death
and underrecording of homicides®. The under-
recording of homicides can hinder the construc-
tion of indicators that better represent the reality
in border regions. However, it is important to
highlight that the quality of the certification of
the cause of death due to external causes has im-

proved throughout the country. The lower rate
of deaths from homicide among women does not
mean that the magnitude of this problem among
this group should be underestimated. Rather, this
problem should be seen as a major concern that
reflects the sociocultural and gender dimension
of violence, suggesting the urgent need for initia-
tives targeting this risk group.

Our findings show that, despite a drop in rates
in border regions over the study period, homicide
rates remain higher than in non-border regions
and the state as a whole, providing evidence of the
need for increased efforts to address this problem.
The data show that young men, who represent a
large proportion of the country’s economically
active population, are the most vulnerable group.
Our findings show the groups at greatest risk and
temporal trends in mortality rates, providing
valuable inputs to inform intersectoral preven-
tion policies directed at the groups most affected
by homicide. Making this problem a public health
priority is a major challenge for health workers,
public managers, and political authorities alike.
It is hoped that the insights into the magnitude
of the problem and trends in homicide mortal-
ity provided by this study can contribute to the
formulation and implementation of effective vio-
lence reduction and prevention actions.

Collaborations

VD Nogueira contributed to study conception
and design, data collection, analysis and inter-
pretation, drafting of this manuscript, and ap-
proving the final version to be published. LMX
Gomes contributed to study conception and de-
sign, critical revision of the article, and approving
the final version to be published. TLA Barbosa,
contributed to study conception and design, data
collection, analysis and interpretation, drafting
of this manuscript, and approving the final ver-
sion to be published.

W
—_
—_
w

(8)ST “®ADd[0D) SPNES X BIDUILD)

0207 ‘811¢-£01¢€:



w
—
—
[=)}

Nogueira VD et al.

Acknowledgements

We are grateful to the Federal University of Latin

American Integration (UNILA) for its financial
support.



References

10.

11.

12.

13.

14.

Cerqueira D, Lima RS, Bueno S, Valencia LI, Hanashi-
ro O, Machado PHG, Lima AS. Atlas da violéncia 2017.
Rio de Janeiro: IPEA; 2017.

Tavares R, Catalan VD, Romano PMM, Melo EM.
Homicidios e vulnerabilidade social. Cien Saude Colet
2016; 21(3):923-934.

Reichenheim ME, Souza ER, Moraes CL, Mello Jorge
MHP, Silva CMFP, Minayo MCS. Violéncia e lesdes no
Brasil: efeitos, avangos alcancados e desafios futuros.
Lancet 2011; 6736(11):75-89.

Andrade-Barbosa TL, Xavier-Gomes LM, Barbosa VA,
Caldeira AP. Mortalidade masculina por causas exter-
nas em Minas Gerais, Brasil. Cien Saude Colet 2013;
18(3):711-719.

Gadelha CAG, Costa L. Integracdo de fronteiras: a
saide no contexto de uma politica nacional de de-
senvolvimento. Cad Saude Publica 2007; 23(Supl.
2):5214-S226.

Costa FR, Rocha MM. Nova dindmica dos municipios
do Parana. Mercator 2014; 13(2):91-104.
Albuquerque JLC. A dindmica das fronteiras: desloca-
mento e circula¢do dos “brasiguaios” entre os limites
nacionais. Horizontes Antropol 2009; 15(31):137-166.
Gordis L. Measuring the occurrence of disease: II.
Mortality. In: Gordis L, editor. Epidemiology.3* ed.
Philadelphia: Elsevier Saunders; 2004. p. 48-70.
Latorre MRDO, Cardoso MRA. Anilise de séries
temporais em epidemiologia: uma introdugao sobre
os aspectos metodolégicos. Rev Bras Epidemiol 2001;
4(3):145-152.

Lozada EMK, Mathias TAF, Andrade SM, Aidar T.
Tendéncia da mortalidade por homicidios no Estado
do Parand, segundo Regionais de Satde, 1979 a 2005.
Rev Bras Epidemiol 2009; 12(2):258-269.

Salla F, Alvarez MC, Oi AH. Homicidios na Faixa de
Fronteira do Brasil: 2000-2007 [documento na In-
ternet]. Relatério de Pesquisa do Projeto Violéncia e
Fronteiras FAPESP/CNPq. Sao Paulo: Nucleo de Estu-
dos da Violéncia da USP (NEV/USP); 2011 [acessa-
do 21 Nov 2017]. Disponivel em: http://nevusp.org/
blog/2011/01/03/homicdios-na-faixa-de-fronteira-do
-brasil-2000-2007/

Giovanella L, Guimarédes L, Nogueira VMR, Lobato
LVC, Damacena GN. Satde nas fronteiras: acesso e
demandas de estrangeiros e brasileiros nao residentes
ao SUS nas cidades de fronteira com paises do MER-
COSUL na perspectiva dos secretdrios municipais de
satde. Cad Saiide Piiblica 2007; 23(Supl. 2):S251-S266.
Malta DC, Minayo MCS, Soares Filho AM, Silva
MMA, Montenegro MMS, Ladeira RM, Morais Neto
OL, Melo AP, Mooney M, Naghavi M. Mortalidade e
anos de vida perdidos por violéncias interpessoais e
autoprovocadas no Brasil e Estados: analise das esti-
mativas do Estudo Carga Global de Doenga, 1990 e
2015. Rev Bras Epidemiol 2017; 20(Supl. 1):142-156.
Dévila-Cervantes CA, Pardo-Montafio AN. Magnitud
y tendencia de la mortalidad por homicidios en Co-
lombia y México, 2000-2011. Rev Panam Salud Publi-
ca 2014; 36(1):10-16.

15.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Barreto MS, Teston EF, Latorre MRDO, Mathias TAF,
Marcon SS. Mortalidade por acidentes de transito e
homicidios em Curitiba, Parand, 1996-2011. Epide-
miol Serv Satide 2016; 25(1):95-104.

Alves WA, Correia DS, Barbosa LLB, Lopes LM, Me-
lania MIASM. Violéncia letal em Maceid-Al: estudo
descritivo sobre homicidios, 2007-2012. Epidemiol
Serv Satide 2014; 23(4):731-740.

Otzen T, Sanhueza A, Manterola C, Hetz M, Melnik T.
Homicide in Chile: trends 2000-2012. BMC Psychiatry
2015; 15(312):1-5.

Chaparro-Narvdez P, Cotes-Cantillo K, Leén-Que-
vedo W, Castafieda-Orjuela C. Mortalidad por ho-
micidios en Colombia, 1998-2012. Biomédica 2016;
36(4):572-582.

Matzopoulos RG, Thompson ML, Myers JE. Firearm
and nonfirearm homicide in 5 South African cities: a
retrospective population-based study. Am J Public He-
alth 2014; 104(3):455-460.

von-Doellinger V, Campos M, Mendes L, Schramm
J. The 2008 Global Burden of Disease study in Bra-
zil: a new methodological approach for estimation
of injury morbidity. Rev Panam Salud Publica 2014;
36(6):368-375.

Lopez-Lopez MV, Pastor-Durango MP, Giraldo-Gi-
raldo CA, Garcia-Garcia HI. Delimitacion de fronte-
ras como estrategia de control social: el caso de la vio-
lencia homicida en Medellin, Colombia. Salud Colect
2014; 10(3):397-406.

Groenewald P, Neethling I, Evans J, Azevedo V, Naledi
T, Matzopoulos R, Nannan N, Daniels J, Bradshaw D.
Mortality trends in the City of Cape Town between
2001 and 2013: reducing inequities in health. S Afr
Med J 2017; 107(12):1091-1098.

Amaral LBM, Vasconcelos TB, S4 FE, Silva ASR, Mace-
na RHM. Violéncia doméstica e a Lei Maria da Penha:
perfil das agressdes sofridas por mulheres abrigadas
em unidade social de protecao. Rev Estud Fem 2016;
24(2):521-540.

Rocha GG, Nunes BP, Silva EF, Wehrmeister FC.
Andlise temporal da mortalidade por homicidios e
acidentes de transito em Foz do Iguagu, 2000-2010.
Epidemiol Serv Saude 2016; 25(2):323-330.

Costa FAMM, Trindade RFC, Santos CB. Mortes por
homicidios: série histérica. Rev Latino-Am Enferma-
gem 2014; 22(6):1017-1025.

Ruotti C, Almeida JF, Regina FL, Massa VC, Peres
MEFT. A vulnerabilidade dos jovens a morte violenta:
um estudo de caso no contexto dos “Crimes de Maio”.
Saude Soc 2014; 23(3):733-748.

Ribeiro AP, Souza ER, Sousa CAM. Lesdes provocadas
por armas de fogo atendidas em servigos de urgén-
cia e emergéncia brasileiros. Cien Saude Colet 2017;
22(9):2851-2860.

Scorzafave LG, Soares MK, Dorigan TA. Vale a pena
pagar para desarmar? Uma avaliagdo do impacto
da campanha de entrega voluntdria de armas so-
bre as mortes com armas de fogo. Estud Econ 2015;
45(3):475-497.

W
—_
—_
~N

(8)ST “®ADd[0D) SPNES X BIDUILD)

0207 ‘811¢-£01¢€:



w
—_
—
e}

Nogueira VD et al.

29. Lucena SEF, Moraes RM. Detec¢do de agrupamentos
espaco-temporais para identificagdo de dreas de risco
de homicidios por arma branca em Jodo Pessoa, PB.
Bol Cien Geod 2012; 18(4):623-605.

30. Morais RM, Costa AL. Uma avaliagdo do Sistema de
Informagdes sobre Mortalidade. Saiide Debate 2017;
41(esp.):101-117.

Article submitted 30/07/2018
Approved 05/11/2018
Final version submitted 07/11/2018

() NTHNNN This is an Open Access article distributed under the terms of the Creative Commons Attribution License



