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Abstract

Throughout the first decade of the 2000s the homicide mortality rate (HMR) showed a significant
reduction in the state and the city of S&o Paulo (MSP). The aim of this study is to describe the
trend of HMR, socio-demographic indicators, and the investment in social and public security, and
to analyze the correlation between HMR and independent variables in the MSP between 1996 and
2008. An exploratory time series ecological study was conducted. The following variables were
included: HMR per 100,000 inhabitants, socio-demographic indicators, and investments in social
and public security. The moving-averages for all variables were calculated and trends were
analyzed through Simple Linear Regression models. Annual percentage changes, the average
annual change and periodic percentage changes were calculated for all variables, and the
associations between annual percentage changes were tested by Spearman’s correlation analysis.
Correlations were found for the proportion of youth in the population (r = 0.69), unemployment
rate (r = 0.60), State budget for education and culture (r = 0.87) and health and sanitation (r =
0.56), municipal (r = 0.68) and State (r = 0.53) budget for Public Security, firearms seized (r =
0.69) and the incarceration rate (r = 0.71). The results allow us to support the hypothesis that
demographic changes, acceleration of the economy, in particular the fall in unemployment,
investment in social policies and changes in public security policies act synergistically to reduce
HMR in S&o Paulo. Complex models of analysis, incorporating the joint action of different
potential explanatory variables, should be developed.
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Introduction

Methods

Throughout the first decade of the 215t century, the homicide mortality rate (HMR)
significantly decreased in the state of Sdo Paulol-2. In the city of Sao Paulo, this rate
dropped by 74% between 2001 and 2008, from 56.4 to 14.9 per 100,000 inhabitantsS.
According to Peres and cols. (2011)3, this reduction was widespread, reaching both urban
areas and different population groups, with a trend towards approximation and reduction in
inequalities in the risk of death.

The role of public security measures in the reduction in HMR has been widely discussed in
studies conducted in the United States, especially in New York456.7.8 The international
literature also emphasizes the importance of demographic, socioeconomic and drug use
pattern changes to reduce violence and crime levels*8.9.10,

In studies conducted in the state or metropolitan area of S&o Paulo, the increase in
incarceration and disarmament rates and decrease in the proportion of adolescents in the
population were tested and found to be associated with the reduction in HMR by
Nadanovisky (2009)2, Cerqueira & Mello (2010)* and Mello and Schneider (2007)1¢,
respectively. In addition to the factors mentioned above, authors have discussed other yet
untested hypotheses: an improvement in socioeconomic development indicators, preventive
actions implemented by the municipal government, and greater social participation through
organized civil society actions are among the factors considered to be important:3:11.12_ A
possible role of stronger organized crime, which would function as a new social control
mechanism that mediates local conflicts, has been pointed out in ethnographic studies as the
factor responsible for the reduction in crime in Sao Paulo312.13.14.15

There are few, if any, studies that have analyzed the relationship between HMR and
investment in social policies. It could be assumed that greater investment in social actions,
especially in areas where there are more disadvantages, could reduce the possibility of
conflicts as a result of a greater positive presence of the State as a reference and mediating
institution16. According to Kawachi and cols. (1997)17, investments in social policies reflect
and contribute to greater social capital, which, in its turn, is associated with lower violence
levels. In this way, it could be assumed that the increase in social actions, policies and
programs has a positive impact on the reduction in violence levels, a hypothesis that has yet
to be proved.

The present study aimed to describe the trend of the HMR, socio-demographic indicators
and investments in social policies and public security, and to analyze the correlation
between the trend of the HMR and the independent variables in the city of S&o Paulo,
between 1996 and 2008. This study had an exploratory design and its results will contribute
to the refinement of explanatory hypotheses about the sharp reduction in mortality from
homicide observed in Sdo Paulo in recent years.

An exploratory, ecological time-series study was conducted and the unit of analysis was the
city of S&o Paulo, between 1996 and 2008.

Data on death by homicide of residents occurred in this city were collected from the
database of the Programa de Aprimoramento das Informacdes sobre Mortalidade da

*Cerqueira, D & Mello, JIMP. Menos armas, menos crimes: 0 emblematico caso de S&o Paulo [presented in a seminar]. Available at:
http://www.ence.ibge.gov.br/pos_graduacao/mestrado/seminarios/res30.ppt. Accessed on June 28t 2010.
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Prefeitura do Municipio de S&o Paulo (PROAIM - City of Sdo Paulo Mortality Information
Improvement Program)*. The PROAIM uses the Death Certificate (DC) as the primary
source of data and all causes of death are coded according to the International Classification
of Diseases — 101 revision (ICD-10). Cases coded as death by Assault (X85 to Y09) and
Legal Intervention (Y35 to Y36) were considered as death by homicide. Population data
from the IBGE (Brazilian Institute of Geography and Statistics) and projections made by the
Fundacdo SEADE (State Data Analysis System Foundation) for the inter-census years were
obtained from S&o Paulo City Hall website™. HMRs per 100,000 inhabitants were
standardized per age according to the direct method, using the population of the city of S&o
Paulo in 2000 as the standard population.

Population data from the IBGE and projections of the Fundacdo SEADE were used to
calculate the proportions of adolescents in the population of the city of S&o Paulo3. The rate
of unemployment in this city was obtained from the Secretaria Municipal de Planejamento
Urbano (Sempla — City of Sdo Paulo Department of Urban Planning) website for 1991 and
the period between 2000 and 2007, Time-series gaps were filled with projections made in
STATA 10.0, using the linear interpolation and extrapolation method with the ipolate y x,
gen(newvar) epolate command. Time-series gaps were filled using this command, assuming
there is a linear relationship between the variable of interest (unemployment) and, in this
case, the “year” variable. According to Sempla, the unemployment rate takes into
consideration open unemployment — which includes all individuals who sought a job during
a period of 30 days and did not perform any work — and hidden unemployment — which
includes those who performed precarious and unpaid work and who are not working,
although they sought a job in the previous 12 months.

Data on state and municipal spending on education and culture, health and sanitation, and
public security were obtained from the Department of National Treasury website for the

*kkk

period between 1997 and 2008 .

The proportion of state and municipal budgets was calculated according to the total state and
municipal spending, and the total spending of each department (education and culture,
health and sanitation and public security) per unit (State and City) per year. The values
found in 1997 were repeated in 1996 to complete the time series.

Data on the number of firearms seized by the police in the city of Sdo Paulo were collected
from the Secretaria de Seguranca Publica (SSP/SP — State of Sdo Paulo Department of
Public Security) website™. The number of firearms seized per 100,000 inhabitants was
calculated, according to the IBGE population census data and Fundacdo SEADE projections
for the city of S8o Paulo. The number of arrests made while in the act or with a warrant in
the city of Sdo Paulo was obtained from the SSP/SP website® as an indicator of police
activity in this city; the respective rate per 100,000 inhabitants was calculated from
population data on the city of Sao Paulo.

In the context of the penitentiary system, all prisoners (temporary or sentenced) found in
temporary detention centers and police stations were considered in the calculation of the
arrest-incarceration rate. Such information was available on the Department of Penitentiary

:ﬁvailable at: http://portal.prefeitura.sp.gov.br/secretarias/saude/tabnet/0019. Accessed on August 5th 2009.
Auvailable at: http://ww2.prefeitura.sp.gov.br/cgi/deftohtm.exe?secretarias/saude/TABNET/POP/pop.def. Accessed on August 5th

2009.

*** Available at: http://sempla.prefeitura.sp.gov.br/infocidade/htmls/18_taxa_de_desemprego_por_tipo_1991 483.html/ [Accessed on

t
August 5™ 2009].

. Available at: http://www.tesouro.fazenda.gov.br/estados_municipios/index.asp. Accessed on August 10th 2000.
Available at: http:/Avww.ssp.sp.gov.br/estatisticas. Accessed on August 17t 2010.

Rev Bras Epidemiol. Author manuscript; available in PMC 2012 February 24.


http://portal.prefeitura.sp.gov.br/secretarias/saude/tabnet/0019
http://ww2.prefeitura.sp.gov.br/cgi/deftohtm.exe?secretarias/saude/TABNET/POP/pop.def
http://sempla.prefeitura.sp.gov.br/infocidade/htmls/18_taxa_de_desemprego_por_tipo_1991_483.html/
http://www.tesouro.fazenda.gov.br/estados_municipios/index.asp
http://www.ssp.sp.gov.br/estatisticas

1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Peres et al.

Results

Page 4

Administration website™. The population aged 18 years or more living in the state of S&o
Paulo was considered in this study, including the arrest-incarceration rate per 100,000
inhabitants aged 18 years or more.

Data were processed using Microsoft Excel. Annual percentage variations, annual mean
variations and periodical percentage variations of all variables were calculated for the three
periods: global (1996 to 2008), initial (1996 to 2001) and final (2001 to 2008). Data were
transferred to STATA 10.0 to describe the distribution and to analyze the existence of a
possible association between the HMR trend and the independent variables. Moving
averages of all study variables were calculated to analyze the trend. Simple linear regression
models were constructed with each of the variables, using the year variable as independent
variable. Line graphs were also constructed with the moving averages to make a visual
analysis of trend curves. Spearman’s correlation analysis was performed among annual
percentage variations of variables to make an exploratory investigation of the association.

The present study was approved by the Comisséo de Etica para Analise de Projetos de
Pesquisa (CAPPesq — Research Project Analysis Ethics Committee) of the HCF-MUSP
(Universidade de S&o Paulo School of Medicine Clinical Hospital) (Protocol number
1358/09). Authors declared there were no conflicts of interest.

The HMR decreased 68.8%, from 47.6 in 1996 to 14.9 per 100,000 inhabitants in 2008
(Table 1; Graph 1). The curve tends to decrease, as shown in Table 2, with a mean reduction
in HMR of 3.08 per year and coefficient of determination (R?) of 84.4% (Table 2). Graph 1
shows that the fall begins in 2001 and becomes sharper in 2003. In the final period of the
series, the percentage reduction was —73.7% and the mean annual reduction was —17%
(Table 1).

The participation of adolescents (15 to 24 years) in the population living in the city of Sdo
Paulo also shows a decreasing trend (19.7%), especially between 2001 and 2008 (Table 1;
Graph 1). The regression coefficient confirms the falling trend (B= —0.3; R2=95.5%) (Table
2). In contrast, the unemployment rate increased in the beginning of the series, but showed a
decreasing trend between 2001 and 2008 (Table 1; Graph 1). Considering the entire period
analyzed, the unemployment rate showed a slight increase of 0.3% (Table 1). However, the
regression analysis shows the lack of a rising or falling trend in the evolution of the
unemployment rate in the city of S&o Paulo (B= —0.04; p=0.6; R?=2.2%) (Table 2).

With regard to the evolution of the percentage of the budget invested in social policies,
Table 2 shows an increasing trend of investment in the area of education and culture by the
municipal (8=0.6; R2=86.8%) and state governments (8=0.8; R2=61.4%). In the city of Sdo
Paulo, such increase occurred especially between 1996 and 2001, when the mean annual
change was 6.6%. In the state of S&o Paulo, the percentage of the budget invested in
education and culture rose 301% between 1996 and 2008. This increase occurred
particularly between 1996 and 2001, when the percentage change was positive (370%).
Between 2001 and 2008, the variation was negative, decreasing 14.8% (Table 1). Graphs 2
and 3 show that the increase in the percentage of the budget invested in the areas of
education and culture precedes the reduction in the HMR, in the city and state of S&o Paulo.

** Available at: http://www.sap.sp.gov.br/common/dti/estatisticas/populacao.htm. Data were corrected through direct correspondence
with the Department of Penitentiary Administration, on February 8t 2010.
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In contrast, the investment in health and sanitation rose by 28.4% in the city of Sdo Paulo,
especially between 2001 and 2008 (Table 1). The regression analysis revealed the trend
towards increase (B=0.5; R2=88.4%). Graph 2 shows that the rise in the percentage of
municipal budget invested in health and sanitation occurred one year before the decrease in
the HMR. In the state of Sdo Paulo, the increase in the investment in health and sanitation
was 368% between 1996 and 2008 (Table 1). In this state, such increase began in 1996, it
was more significant in the beginning of the time series and it remained constant until the
end of the period (Table 1; Graph 3). The trend towards increase can be observed in Table 2.
Based on the regression model, researchers observed that the increase in one year was
associated with an increase of 0.6% in the budget aimed at health and sanitation (p<0.001;
R2=88.7%).

In addition, an increase in the investment in public security was also observed, both in the
city and state of Sdo Paulo (Graphs 2 and 3). In this city, the investment in security measures
rose from 0.6% to 1.2% in 2003, subsequently decreasing to 0.9% in 2008 (data not shown).
Although slight, there is a trend towards increase in this period (B=0.02; R2=42%). In
contrast, in the state of Sdo Paulo, the percentage of investment rose from 2.8% of the
budget to 9.4% in 2001, subsequently decreasing to 7.4% in 2008 (data not shown). When
the entire study period is considered (from 1996 to 2008), there was an increase of 179% in
this state (Table 1). The trend towards increase was also observed in Table 2 ($=0.3;
R2=67.8%). By analyzing both periods separately, 1996-2001 and 2001-2008, an increase
in investment is observed, especially in the beginning of the series, when the mean annual
change was positive. On the other hand, in the final period between 2001 and 2008, there
was a reduction in the proportion of the budget aimed at public security measures of —20%
in the city and —16% in the state of S8o Paulo. The mean annual change was negative in this
period (Table 1).

The seizure of firearms by the police decreased from 106 in 1996 to 56 per 100,000
inhabitants in 2008, a reduction of —47.7% (Table 1). Graph 4 shows the stabilization in the
seizure of firearms between 1996 and 2001. In this period, there was a slight increase of
16% in the rate of firearms seized, as observed in Table 2. At the end of the series, between
2001 and 2008, there was a reduction of 55% in the seizure of firearms by the police of the
city of S8o Paulo. When the entire study period is considered, there was a trend towards
reduction in firearms seized, whose regression coefficient indicated a mean reduction of six
firearms seized per 100,000 inhabitants, with annual increases in the time series studied (B =
—6; R2=86%) (Table 2).

Police activity, measured by the number of arrests made per 100,000 inhabitants, rose 11.6%
in this period. This increase took place especially between 1996 and 1999, as observed in
Graph 4, when there is a reversal of the trend towards reduction until 2008. Between 1996
and 2001, police activity rose 39.6%, whereas there was a decrease of —20% between 2001
and 2008 (Table 1). During this period, the trend is towards reduction ( = —7.3;

R2=84.3%).

In addition, with regard to public security, Graph 4 shows the clear pattern of increase in
arrest-incarceration rates in the state of Sdo Paulo, which precedes the fall in the HMR. The
arrest-incarceration rate rose 89.7% between 1996 and 2008, and the increase was greater
between 1996 and 2001 (39.8%), when the mean annual percentage change was 7% (Table
1). According to Table 2, the increase in one year in the time series is associated with a
mean increase of 19.9 per 100,000 inhabitants, with a high coefficient of determination (R?)
of 96.4%.

Rev Bras Epidemiol. Author manuscript; available in PMC 2012 February 24.
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Table 3 shows the result of the correlation analysis between annual percentage variations in
the HMR and the remaining variables studied. There were positive correlations with the
proportion of adolescents in the population (r=0.69), unemployment rate (r=0.60), state
investment in education and culture (r=0.87) and health and sanitation (r=0.56). In contrast,
among the public security indicators, there were high levels of correlations with state (r=53)
and municipal investment (r=0.69) in public security, firearms seized (r=0.69) and arrest-
incarceration rate (r=0.71) (Table 3).

Discussion

Based on the results of the present study, the reduction in the HMR found in the city of Sdo
Paulo showed a high correlation with the proportion of adolescents in the population,
unemployment rate, state investments in education and culture and those in health and
sanitation. Among the public security indicators, the percentage of state and municipal
budgets for security, seizure of firearms and arrest-incarceration rate were correlated with
the reduction in the HMR.

The results shown should be considered with caution. The correlation analysis only enables
the assessment of the existence of association between two variables. It is not possible to
make definitive conclusions about the causality of associations. However, exploratory
descriptive studies could be extremely useful to formulate and refine hypotheses. Another
factor that limits the conclusions of this study is the small size of the time series, which
could compromise the accuracy of the results. Data from 1996 on were selected because this
period is uniform in terms of the criteria used to categorize deaths (ICD-10) and because it
shows a lower variation in data quality, especially with regard to the use of the “deaths from
undetermined intent” category, a problem that has been widely discussed in the literature
(Mello Jorge and cols., 2002)18. The following are some of the reasons for the selection of a
short period of time in this study: changes in the methodology used to calculate
unemployment rates, budgets and expenses of states and cities that have occurred throughout
time; lack of a systematic system to record information about firearms seized; and the
unavailability of data on police activity and arrest-incarceration rate.

There are many explanatory variables for the HMR time trends. The role of the reduction in
the proportion of adolescents in the population has been widely discussed in the
literature19:20.21 as this is the age group at the highest risk of death by homicide in the
population. In the present study, the correlation between the proportion of adolescents and
the HMR emphasizes the hypothesis about the importance of demographic changes as an
explanatory factor for the decrease in homicides. This result is in agreement with the
findings of Mello & Schneider (2007) in the state of S&o Paulo, after controlling for school
drop-out and population sizell. The international literature has not reached a consensus on
the existence of a causal relationship between the reduced number of adolescents and the
decrease in homicides. According to Pampel & Gartner (1995)21 and Phillips (2006)?, the
association between homicide indices and the age composition of populations becomes
irrelevant when other social indicators are controlled.

The expansion of the economy is among the other factors considered to be important, with a
resulting reduction in unemployment and increase in income and purchasing power of the
population®7:10.22_|n the city of Sao Paulo, based on the results shown, the unemployment
rate was significantly correlated with the HMR, although the temporal relationship between
the curves puts into question the causality of this relationship, as the reduction in the HMR
occurred two years before the beginning of the decrease in unemployment. Nonetheless, it
could be assumed that the reduction in unemployment levels, which has been constant since

Rev Bras Epidemiol. Author manuscript; available in PMC 2012 February 24.
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2004, is contributing to the trend towards decrease, a hypothesis that has yet to be tested in
subsequent analyses.

The literature has not reached a consensus on the effect of the economic expansion on
homicides. According to Levitt (2004), factors such as unemployment and income are
important to understand crimes against property, although having a weak or insignificant
relationship with homicides. Certain studies, however, emphasize the economic expansion
as one of the important factors for the reduction in the HMR in the United States, in the
1990s8. According to the authors, the involvement of adolescents with drug trafficking
decreases with the increase in formal job opportunities. This is the main pathway to explain
the relationship between economic expansion and the reduction in the HMR.

In addition to the economic expansion, investments in social policies with a resulting
improvement in quality of life and greater presence of the State in areas with more
disadvantages could lead to a reduction in violence and homicide levels. The relationship
between investments in social policies and social capital (Kawachi and cols. 1997)17
supports this hypothesis. In S&o Paulo, although the relationship between the HMR curves
and the percentage of the budget invested in education and culture suggests a possible effect
of state and municipal investments on the reduction in the HMR, only state investment in
educational and cultural actions was associated with this reduction in the correlation
analysis.

State investments in education and culture go beyond the general effect on the improvement
in quality of life of the population, directly reaching the age group at the highest risk of
death by homicide, which could explain the association found. However, additional analyses
with the construction of multivariate models need to be performed to control possible
confounding factors.

Likewise, only state investments in health and sanitation had a significant correlation with
HMR, revealing an association between the annual variation in budget investment in this
area and the HMR. This effect could be the result of the improvement in health care,
especially extra-hospital, urgent and emergency, and hospital care. In this case, the reduction
in the HMR would not indicate a reduction in violence levels, but rather the lethality by
violence in the city of Sdo Paulo. The analysis of curves of evolution of other crimes is
required to test this hypothesis, as exemplified by body injuries and crimes against property
and more specific indicators used to evaluate health actions, with a possible impact on
curves of mortality by homicide.

The correlation between state and municipal investments in public security and the reduction
in the HMR should also be emphasized. In both cases, the increase in budget funds occurred
before the reduction in the HMR, which emphasizes the hypothesis of a causal relationship
between investments in public security and the decrease in homicide levels. The important
role of the police has been pointed out as one of the specific actions performed in the area of
security, in the United States*>:6.7.8, In the present study, results showed that there was not
an association between the rate of arrests made by the police and the HMR. Based on the
graphs and regression analysis, researchers observed that both police activity and the HMR
decreased in the city of Sdo Paulo. In this case, reverse causality could be a possibility, when
the reduction in violence levels results in the decrease in police activity’. However, the
reduction in police activity occurred two years before the beginning of the decrease in the
HMR, which consequently proves this hypothesis to be wrong.

Thus, the results weaken the hypothesis of a causal relationship between these two
phenomena in the city of S&o Paulo, which is in disagreement with what the international
literature has shown*2:6:7:8_ This divergence could be explained by the differences in police
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activity indicators used. International studies use the increase in the number of police
officers®:7. The rate of arrests made by the police per 100,000 inhabitants was used in the
present study. The use of this indicator is justified by the lack of available information about
the number of police officers. Likewise, there are no available systematic data on possible
qualitative changes in the way of policing, a question that has been pointed out as key to
explain the decrease in the number of homicides in the United States and in New York#2:8,

There are many studies that point to the importance of the presence of firearms at home and
the access to firearms as a risk factor for homicides23-24. In the present study, the correlation
between annual percentage variations in the HMR and those in the number of firearms
seized was high and significant. It should be emphasized that a slight increase in this number
occurred in the period before the disarmament campaign, with a progressive and constant
reduction during the period that coincided with the campaign and the approval of the Statute
of Disarmament. As the seizure of firearms is restricted to illegal firearms and there is no
available information about legally registered firearms, it is not possible to be certain about
the changes in the number of firearms available or those circulating in the population.
Likewise, it is not possible to know whether the reduction in the number of firearms seized
reflects the lower number of illegal firearms in circulation (a positive effect of disarmament
actions) or the reduction in police activity. Once again, limited data affected the reach of the
analysis and conclusions.

In Brazil, Souza and Cols. (2007)2° found a reduction in the HMR and hospital admissions
due to firearm injuries after the approval of the Statute of Disarmament, in 2003. Cerqueira
& Mello (2010) ! found a significant positive association between disarmament and the
reduction in the number of homicides in the state of Sdo Paulo. The association between
global disarmament measures, which reflects the adoption of laws that limit the ownership
and carrying of firearms, and the reduction in the HMR is controversial (Levitt, 2004).
According to Blumstein, Rivara & Rosenfeld (2000)° and LaFree (1999)8, firearm control
actions aimed at adolescents seem to be more promising for the reduction in global violence
levels.

The association between the HMR and arrest-incarceration rate should also be mentioned.
The effect of the increase in the incarceration rate on the reduction in violent crimes is
emphasized by LaFree (1999)8, Levitt (2004) and Blumstein, Rivara & Rosenfeld (2000)°.
In the present study, the correlation between the HMR and arrest-incarceration rate was high
and significant, thus indicating that the rise in the arrest-incarceration rate is associated with
the decrease in the HMR, as it was expected. This result confirms that found by
Nadanovisky (2009)?2 in the state of Sdo Paulo. In addition, in the case of S&o Paulo, it
should be emphasized that that the increase in the arrest-incarceration rate precedes the fall
in the HMR and that the curve continues to rise until the end of the period. Therefore, the
data emphasize the hypothesis of the important role that the increase in the arrest-
incarceration rate has in the reduction in the number of homicides in S&o Paulo. Further
analyses with the construction of multivariate models are required to confirm or refute this
hypothesis.

It is important to consider aspects associated with the quality of data on the incarcerated
population in S8o Paulo. The Department of Penitentiary Administration (DPA) provides
data separated per department, and the population found in institutions affiliated with the
DPA is theoretically comprised of prisoners who have been sentenced, while the population
found in institutions affiliated with the Department of Public Security (DPS) is theoretically
comprised of temporary prisoners who have not been sentenced yet. However, sentenced
prisoners are frequently present in the DPS units, causing the division of the incarcerated
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population to be inaccurate and preventing the specific rate of such prisoners from being
calculated.

In addition, during the 2000s, there was a substantial investment in the construction of
prison units with the transfer of sentenced prisoners from DPS units to DPA units. Thus, the
use of one of these specific rates would result in a trend that does not reflect the change in
the incarceration policy of the state of Sdo Paulo, whether due to an overestimation of
increase (specific-DPA rate) or to the indication of a trend towards reduction (specific-DPS
rate). Consequently, it could be concluded that the inclusion of temporary prisoners
overestimates the incarceration rate. Nonetheless, the effect of such problem on the time
series does not seem to be significant, as this overestimation remains during the entire period
and probably does not interfere with the curve of evolution of the arrest-incarceration rate.

Another limitation to be considered is that the arrest-incarceration rate uses the state of Séo
Paulo as point of reference, whereas the HMR uses the city of Sdo Paulo as point of
reference. Unfortunately, it was not possible to have access to data that only considered
prisoners living in this city. However, researchers expect to find an equivalence between the
movements of curves of evolution of the arrest-incarceration rate in the state and city of Sdo
Paulo, as nothing suggests that there is a different effect of incarceration policies in this city,
which minimizes the possible effect of this problem on the results found.

The results shown support the hypothesis that demographic changes; acceleration of the
economy, especially the decrease in unemployment; investment in social policies; and
changes in public security policies function concomitantly to reduce the HMR in S&o Paulo.
Thus, it is necessary to develop complex analysis models that incorporate the joint
functioning of different factors with an explanatory potential. The inclusion of other
socioeconomic variables with 2010 census data will enable the refinement of hypotheses
associated with greater socioeconomic development. The understanding of the causes of the
drastic reduction in the number of homicides in S&o Paulo is a key step towards searching
for answers to one of the most serious problems for the Brazilian population and the main
cause of death among adolescents in Brazil: interpersonal violence.
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Graph 1.

Development of age-adjusted homicide mortality rates (/100 thousand), ratio of youth in the

population and unemployment rates in MSP, 1996 to 2008
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Graph 2.

Development of age-adjusted homicide mortality rates (/10 thousand) and the percentage of
the municipal budget invested in education, culture, health and sanitation and public
security, MSP, 1996 to 2008
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Graph 3.

Development of age-adjusted homicide mortality rates (/10 thousand) and the percentage of
the Sdo Paulo State budget invested in education, culture, health and sanitation and public
security, MSP, 1996 to 2008
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Development of age-adjusted homicide mortality rates (/1 million) and of public security
indicators, MSP, 1996 to 2008
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Table 3

Spearman’s correlation between annual percentage change in Homicide mortality rates, socio structural
indicators and investments in social and public security policies in the Municipality of S&o Paulo, 1996 to
2008

r p
Socio-structural indicators
Adolescents in the population (%) 0.6947 0.012
Unemployment (%) 0.6014 0.038
Investment in social policies
Municipal
Education and culture 0.2378  0.4568
Health and sanitation —0.2168  0.4986
State
Education and culture 0.8741  <0.001
Health and sanitation 0.5639  0.0562

Public security

Municipal investment in public security 0.6853  0.0139

State investment in public security 0.5315 0.075
Arrests (per 100,000 inhabitants) 0.2258  0.4845
Firearms seized (per 100,000 inhabitants) ~ 0.6923  0.0126
Arrest-incarceration rate 0.7133 0.009
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