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An ecological study on suicide and homicide in Brazil

Estudo ecológico sobre suicídio e homicídio no Brasil

Resumo  O objetivo foi avaliar a correlação entre
homicídio, suicídio e variáveis sociodemográfi-
cas num estudo ecológico. Os dados foram coleta-
dos a partir de registros oficiais disponibilizados
pelo Ministério da Saúde e IBGE (2010), agrega-
dos por estado. Os dados foram analisados usando
técnicas de correlação, análise fatorial, análise de
componentes principais com rotação varimax e
regressão linear múltipla. As taxas de suicídio pa-
dronizadas por idade para o total, homens e mu-
lheres foram 5,0; 8,0 e 2,2 por 100.000, respectiva-
mente. A taxa de suicídio variou de 2,7 no Pará a
9,1 no Rio Grande do Sul. As taxas de homicídio
para o total, homens e mulheres foram 27,2; 50,8
e 4,5 por 100.000, respectivamente. A taxa de ho-
micídio variou de 13,0 em Santa Catarina a 68,9
em Alagoas. Suicídio e homicídio foram negati-
vamente associados, a significância persistiu en-
tre os homens. O desemprego foi negativamente
correlacionado com o suicídio e positivamente
com o homicídio. Diferentes variáveis sociode-
mográficas foram correlacionadas com o suicídio
e homicídio nas regressões. Suicídio apresentou
um padrão, sugerindo que no Brasil está relacio-
nado com alto nível socioeconômico. Homicídio
parece seguir o padrão encontrado em outros paí-
ses, associado com baixo nível socioeconômico.
Palavras-chave  Suicídio, Homicídio, Variáveis
socioeconômicas, Estudo ecológico, Estados do
Brasil

Abstract  The objective was to evaluate correla-
tions between suicide, homicide and socio-demo-
graphic variables by an ecological study. Mortal-
ity and socio-demographic data were collected
from official records of the Ministry of Health
and IBGE (2010), aggregated by state (27). The
data were analyzed using correlation techniques,
factor analysis, principal component analysis
with a varimax rotation and multiple linear re-
gression. Suicide age-adjusted rates for the total
population, men and women were 5.0, 8.0, and
2.2 per 100,000 inhabitants respectively. The sui-
cide rates ranged from 2.7 in Pará to 9.1 in Rio
Grande do Sul. Homicide for the total popula-
tion, men and women were 27.2, 50.8, and 4.5
per 100,000, respectively. The homicide rates
ranged from 13.0 in Santa Catarina to 68.9 in
Alagoas. Suicide and homicide were negatively
associated, the significance persisted among men.
Unemployment was negatively correlated with
suicide and positively with homicide. Different
socio-demographic variables were found to cor-
relate with suicide and homicide in the regres-
sions. Suicide showed a pattern suggesting that,
in Brazil, it is related to high socioeconomic sta-
tus. Homicide seemed to follow the pattern found
in other countries, associated with lower social
and economic status.
Key words  Suicide, Homicide, Sociodemogra-
phic variables, Ecological study, States of Brazil
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Introduction

Suicide and homicide are a worldwide public
health problem with about one million deaths
from suicide occurring worldwide each year.
There are wide variations in the suicide rates of
the nations of the world, ranging from about 30
per 100,000 per year in Russia to less than 1 per
100,000 in Arab nations such as Egypt. The sui-
cide rate also varies over regions within a coun-
try. For example, in the United States, suicide rates
are higher in the western states and in those with
higher rates of divorce and migration1. There are
several published studies that have focused on
the ecological association of suicide and homi-
cide rates with sociodemographic aspects in dif-
ferent countries using a variety of indexes to ex-
plore these associations. However, almost all of
the studies have been carried out in developed
countries.

Brazil covers 8.5 million km² (47% of South
America), with an estimated population of 190
million inhabitants in 2010, the world’s fifth most
populous country2. The country is divided into
27 States with differing socioeconomic and health
conditions. For example, according to the last
national census, the wealthiest states, Distrito
Federal (centre-west) and São Paulo (southeast)
had a per capita income of US$ 1392 and US$
857, respectively. They contrasted strongly with
the poorest state, Maranhão (north), with a per
capita income of US$ 392. The unemployment
rate also showed great variability, ranging from
the state with the lowest rate Santa Catarina
(south), with 3.8%, to the state with the highest
rate, Amapa (north), with 11.9%3.

Suicide rates in Brazil from 1980 to 2006 have
increased from 4.4 to 5.7 per 100,000 inhabitants
per year. Suicide among young Brazilians has in-
creased in the state capitals of the country4,5. The
average suicide rate was 4.9 which is low com-
pared with the worldwide suicide rate (14.5)6-8.
Suicide rates in Brazilian regions also vary broad-
ly, ranging from 2.7 (northeast) to 9.3 (south)7.
Recent study confirmed this pattern, a spatial
cluster of high suicide rates was identified in the
southern part of Brazil9. Despite the importance
of suicide as a public health problem and the avail-
ability of data in the official mortality records,
the literature shows important epidemiological
gaps in the understanding of the problem10.

Many risk factors that contribute to suicide
are well known and include: genetic loading, per-
sonality characteristics (e.g., impulsivity and ag-
gression), psychiatric and physical disorders (e.g.,

depression, pain and incapacity), life events (e.g.,
loss and trauma), social isolation, economic con-
ditions, the availability of means for committing
suicide, and substance abuse6,11. Ecological stud-
ies of suicide commonly study the impact of such
variables as marital status, population density,
birth rate, urban population, per capita income,
unemployment rate, education and religious af-
filiation6,12-17. The results have varied widely.

Durkheim’s12 masterpiece, Le Suicide, inaugu-
rated the modern age of sociology in the late 19th

Century and was one of the first ecological stud-
ies of suicide and a major influence in epidemiol-
ogy and sociology. Durkheim noted that suicide
rate was higher in northern France and that low
family density and wealth were associated with
higher suicide rates. Durkheim’s theory of suicide
was based on two concepts: social integration
and social regulation. Suicidal behavior is com-
mon in societies where there is a low degree of
social integration (leading to egoistic suicide). The
individual is protected from egoism by religions
with strong group ties (e.g. Roman Catholicism)
and by family ties (e.g. marriage). Suicidal be-
havior is also common in societies where there is
a low degree of social regulation (leading to anom-
ic suicide). Social regulation can be understood
as external regulatory forces on the individual
(such as those produced by economic cycles)12,13.
The other extremes of egoistic suicide and anom-
ic suicide (known as altruistic suicide and fatalis-
tic suicide, respectively) are also related to high
suicide rates, but were not generally applicable to
modern western societies18. Divorce has been seen
as a behavior which will increase the suicide rate
in a society since it both weakens social integra-
tion and implies already weakened social regula-
tion, at least in a society where divorce is not yet
the norm19. The same idea could be applied to
unemployment, which implies the loss of social
contact and activity, and often leads to the sever-
ing of social ties20.

The homicide rate in Brazil in 2007 was 26.8
per 100,000 per year, it was considered high com-
pared with the worldwide homicide rate (8.8)6,21.
In Brazil, homicide rates rose from 27 per 100,000
in 1991 to 32 in 2003, but by 2007 the homicide
had declined back to the level seen in 199121. Ho-
micide rates in Brazilian states vary broadly, rang-
ing from 11 in Santa Catarina (south) to 51 in
Pernambuco (northeast)22. The results of eco-
logical studies of homicide rate in Brazil have been
consistent with results from other countries, with
associations documented between homicide rates
and poor socioeconomic conditions21,23,24.
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According to Susser and Susser25 contextual
characteristics are fundamental for understand-
ing the health of persons and groups since mea-
sures of individual attributes cannot detect the
processes involved in social relationships such as
mate selection, social interaction, other behav-
iors. Although ecological studies do not permit
cause-and-effect conclusions (because of their
correlational methodology), they can suggest new
hypotheses and issues for study26. The present
article describes for the first time an ecological
study of suicide as well as homicide in Brazilian
states using an archival data.

Method

The present study is a cross-sectional ecological
study using suicide, homicide and sociodemo-
graphic data in the 27 states of Brazil as the unit of
analysis. Deaths considered to be suicide were
those that used codes corresponding to “inten-
tional self-harm” (X60 to X84). For homicide, the
codes used were deaths due to “assault” (X85 to
Y09) according to the International Classification
of Diseases and Deaths (ICD-10). The mortality
database utilized was that of the Ministry of Health
Mortality Reporting System27. Sociodemograph-
ic data were extracted from the National Census
(2010) from Instituto Brasileiro de Geografia e
Estatística (Brazilian Institute of Geography and
Statistics, IBGE)3. We chose the year 2010 because
it refers to the last national census. Furthermore,
there was an improvement in mortality data qual-
ity from 2003 onwards9. We calculated the age-
adjusted rates of suicide and homicide by sex us-
ing direct standardization. This approach adjusts
crude rates according to the age distribution of
one external, arbitrarily-defined population (in
this case, Brazilian population was used as a ref-
erence, 2010)3,28. The suicide and homicide were
defined as dependent variables.

The independent variables used and the cor-
responding year are listed below:

. Suicide rate (2010)

. Homicide rate (2010)

. % divorced (2010)

. Gross Domestic Product (GDP) per capita
(2008)

. Per capita income (2010)

. % urban population (2010)

. Population density (2010)

. Birth rate (2009)

. Unemployment rate (2010)

All data investigated are available with free-
access.

The data were analyzed using SPSS, version
15.0, using correlation techniques, factor analy-
sis, principal component analysis with a varimax
rotation and multiple linear regression. Factor
analysis and principal components analysis are
statistical techniques applied to a single set of
variables when the researcher seeks to find out
which variables form coherent subsets and are
relatively independent of one another. The corre-
lated variables, which are largely independent of
other subsets of variables, are combined into fac-
tors that form the structures that tend to reflect
the underlying processes by the correlations
among variables29. Variables with a factor load
greater than 0.50 were considered to form the
factors. Multiple linear regression is used to as-
sess the association between one dependent vari-
able and several independent variables. Multiple
linear regression attempts to model the relation-
ship between two or more independent variables
(x) and a dependent variable (y) by fitting a lin-
ear equation to observed data. Every value of the
independent variable is associated with a value of
the dependent variable, after controlling for a
number of other covariates (e.g., x

2
, x

3
, … x

n
).

The corresponding linear regression model is
written as follows:

 y = β
0
 + β

1 
x

1
 + β

2 
x

2
 … β

n 
x

n

β
0
 = the intercept.

β
n 

= regression coefficient

The regression coefficient (beta) is the estimat-
ed increase in the dependent variable (y) per unit
increase in the predictor variable (x). This re-
gression coefficient corresponds to the slope of
the regression line; it reflects the strength of the
association between the variables26.

Results

In the year 2010, there were 9,423 suicides (7,352
men) in Brazil. Suicide rates for the total popula-
tion, men and women were 5.0, 8.0, and 2.2 per
100,000 inhabitants per year, respectively. The
suicide rates of the 27 states ranged from 2.7 in
Pará (north) to 9.1 in Rio Grande do Sul (south)
(Table 1). In the same year, there were 51,072
homicide victims (46,722 men). Homicide rates
for the total population, men and women were
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27.2, 50.8, and 4.5 per 100,000 inhabitants, re-
spectively. The homicide rates of the 27 states
ranged from 13.0 in Santa Catarina (south) to
68.9 in Alagoas (northeast).

Suicide and homicide rates were negatively
associated over the 27 Brazilian states (Pearson r
= -0.61, two-tailed p = 0.001). The negative asso-
ciation was significant for male rates (r = -0.62, p
= 0.001), but not for female rates (r = -0.28).
Unemployment was negatively correlated with
suicide and positively with homicide (Table 2).

The principal components analysis identified
three components with eigenvalues greater than
one. The first factor (accounting for 48.7% of the
variance) had high loadings (> .50) from popu-
lation density, the divorce rate, urbanization and
economic wealth (Table 2). The second factor
(accounting for 23.1% of the variance) had pos-
itive loadings from the homicide rate and unem-

ployment and a negative loading for the suicide
rate. The third factor (accounting for 13.4% of
the variance) had loadings from the birth rate
(positively), unemployment rate (positively) and
the divorce rate (negatively).

The linear regressions are shown in Table 3.
The total suicide rate had three significant coeffi-
cients in the multiple regression. The association
was negative with the unemployment rate and
population density and positive with per capita
income. For male suicide rates, result was simi-
lar. For female suicide rates, only the unemploy-
ment rate was statistically significant.

The total homicide rate (and that for men)
had a significant positive association only with
the unemployment rate. For women, the homi-
cide rate was positively associated with birth rate
and the percentage of divorced persons and neg-
atively associated with the per capita income.

State

Rondônia
Acre
Amazonas
Roraima
Pará
Amapá
Tocantins
Maranhão
Piauí
Ceará
Rio Grande do Norte
Paraíba
Pernambuco
Alagoas
Sergipe
Bahia
Minas Gerais
Espírito Santo
Rio de Janeiro
São Paulo
Paraná
Santa Catarina
Rio Grande do Sul
Mato Grosso do Sul
Mato Grosso
Goiás
Distrito Federal
Total

Table 1. Suicide, homicide, income per capita and unemployment rate among Brazilian states – 2010.

* age-adjusted rates per 100,000 using the population of Brazil as a reference, 2010. **average monthly income per capita (United
States dollar - US$)

men

8.1
9.7
7.8

10.9
4.4
8.4

10.3
5.8

10.3
9.8
6.9
7.8
5.0
4.5

10.1
5.1
8.9
6.9
4.4
7.5
9.1

13.1
15.0
12.4

8.1
8.3
9.4
8.0

 women

2.6
2.4
2.0
4.6
1.1
1.7
3.1
1.2
3.3
2.4
2.2
1.1
1.8
1.4
3.1
1.4
2.4
2.2
1.8
1.9
2.2
3.7
3.5
3.3
3.0
2.3
2.7
2.2

 total

5.4
6.1
4.9
7.9
2.7
5.1
6.8
3.5
6.8
6.0
4.5
4.3
3.4
2.9
6.5
3.2
5.6
4.5
3.0
4.6
5.6
8.4
9.1
7.9
5.7
5.3
5.9
5.0

men

63.8
43.5
61.1
49.7
88.2
73.4
43.4
45.6
24.7
62.0
48.1
74.7
77.5
134.7
64.8
75.8
33.9
92.7
61.8
24.6
63.1
22.6
36.1
47.0
56.8
58.6
53.2
50.8

 women

5.0
5.2
3.8
5.5
6.2
6.0
4.9
3.7
2.6
4.0
4.4
6.3
5.5
8.8
4.1
5.9
4.1
9.7
3.9
3.1
6.3
3.4
4.2
6.3
5.5
5.8
4.2
4.5

 total

35.0
24.4
32.4
27.9
47.3
39.1
24.4
24.3
13.4
32.1
25.7
39.4
40.0
68.9
33.3
40.0
18.8
50.5
31.8
13.6
34.2
13.0
19.9
26.5
31.6
31.9
27.4
27.2

Income per
capita**

609.9
578.5
591.1
662.5
478.0
660.6
556.1
391.9
413.8
435.7
515.0
450.8
491.0
455.1
503.2
460.8
623.4
679.1
843.8
857.3
710.4
749.8
723.6
675.5
672.9
669.4

1391.7
679.6

unemployment
rate (%)

5.5
8.1
9.8
7.7
9.2

11.9
7.4
8.7
7.9
7.7

10.0
8.6

11.1
10.8
10.3
10.9

6.8
7.3
8.5
7.6
5.0
3.8
4.9
6.2
6.3
6.3
8.2
7.7

suicide rates* homicide rates*
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Discussion

Suicide and homicide rates were negatively asso-
ciated in Brazil, both for the overall rates and the
male rates. In developing countries, the same
pattern has been reported in Trinidad and Toba-
go30, but not in India31. In Russia, research has
suggested a direct association between suicide and
homicide32,33. Suicide and homicide rates are not
correlated in the United States34. Regarding the
correlation between suicide and homicide rates
across nations worldwide, negative correlations
were reported for the countries of the Asia-Pacif-
ic region (without India) and the Americas and
positive correlations across European countries.
Correlations were more pronounced among men,
and Bills and Li35 attributed this difference to re-
gional differences in social and cultural variables.

Henry and Short36 suggested that, when peo-
ple have a clear external source to blame for their
misery, depression will be less likely and anger
more likely. On the other hand, when people have
no one to blame but themselves for their misery,
depression will be more likely and anger less like-
ly. Based on this, Lester37 argued that in regions
in which the quality of life is better, suicide rates
would be higher, and homicide rates lower since,
when the quality of life is better, there are fewer
external factors to blame for one’s own misery
and unhappiness. Lester tested this hypothesis in
several regions worldwide, among countries38,39,
American states37,40, American cities41-43 and
among regions of Great Britain44. In a total of
eight studies, five confirmed the prediction, two
did not41,44, and one was inconclusive45. In Brazil
this prediction has not been tested yet. In the city

Variables

suicide rate
homicide rate
GDP per capita
% urban
per capita income
population density
birth rate
divorce rate
unemployment rate
% variance

Table 2. Correlation and factor analysis.

# loading > 0.50. * two-tailed p < 0.01. ** two-tailed p < 0.001.

1

+0.04
-0.11

+0.94#

+0.83#

+0.96#

+0.86#

-0.09
+0.69#

-0.12
48.7%

22222

-0.92#

+0.80#

-0.21
-0.11
-0.23
+0.28
+0.01
-0.27

+0.74#

23.1%

33333

+0.01
+0.01
-0.05
-0.27
+0.02
-0.07

+0.96#

-0.60#

+0.52#

13.4%

Suicide rate

-
-0.61**

+0.20
+0.14
+0.24
-0.21
-0.01
+0.30
-0.63**

 
 

Homicide rate

-
-

-0.24
-0.18
-0.25
+0.01
+0.13
-0.20

+0.49**

 

Component Correlations

Variables

GDP per capita
% urban population
Population density
Birth rate
Divorce rate
Unemployment rate
Per capita income
R2

Table 3. Regressions (betas shown).

* two-tailed< 0.10. ** two-tailed  p < 0.05. # significant in a backward multiple regression.

TTTTTotalotalotalotalotal

-0.75
-0.14

-0.40#

+0.04
-0.05

-0.54*#

+1.24#

0.53

MaleMaleMaleMaleMale

-0.66
-0.07

-0.39#

-0.03
-0.17

-0.56*#

+1.17#

0.51

FemaleFemaleFemaleFemaleFemale

-0.91
-0.42
-0.29

+0.11
+0.30
-0.36#

+1.37
0.43

TTTTTotalotalotalotalotal

+0.60
-0.23

+0.01
+0.29

+0.92*

+0.72*#

-1.09
0.37

Male

 +0.55
-0.22

+0.08
 +0.26
 +0.86

+0.72*#

-1.04
0.39

Suicide rate Homicide rate

Female

 +0.81
-0.29
-0.48

 +0.40#

+1.44**#

 +0.73*

-1.13#

0.35
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of São Paulo it is known that suicide rates clus-
tered in downtown, in the wealthiest areas46, ho-
micide rates clustered mostly in the periphery47.
Further research is needed to clarify this hypoth-
esis in other regions. However, the present results
indicate that regions in Brazil with higher homi-
cide rates have lower suicides. Furthermore, re-
gions in Brazil with high per capita income and
lower unemployment rates have higher suicide
rates and lower homicide rates. These results sug-
gest that suicide is perhaps more common in re-
gions with a higher quality of life whereas homi-
cide is more common in regions with a lower
quality of life.

Being unmarried has been identified as a risk
factor for suicide in Western cultures. Higher rates
of suicide have been reported among married
women in Hong Kong and Pakistan6. Individual-
based studies in Brazil5,7, and an ecological study
carried out in the city of Sao Paulo46 also identi-
fied being unmarried as a risk factor for suicide.
However, the present study showed no signifi-
cant association of this variable with suicide (as
measured by the divorce rate among Brazilian
states).

Among the states of Brazil, unemployment
was negatively correlated with suicide and posi-
tively with homicide. In the multiple regression
analysis, the overall suicide rate had a significant
and positive association with income and a nega-
tive association with unemployment and popula-
tion density. The present results suggest that there
is a positive association of suicide rates with so-
cioeconomic characteristics (indexed by income
and unemployment). A study focusing on devel-
oping countries, using World Health Organiza-
tion data, revealed a positive association between
socioeconomic characteristics (indexed by high
education levels, high telephone density, and high
cigarette consumption) and suicide16. The authors
suggested that in developing countries, social dep-
rivation might be more accepted by the popula-
tion, while in developed countries notions of self-
worth and equality are valued. Another explana-
tion, which complements the previous idea, was
proposed by Paugam48 and Castel49 who distin-
guish between disqualifying and integrated pover-
ty. The latter, which best described Brazil, is ob-
served in societies in which poverty is compensat-
ed by solidarity within the family and the neigh-
borhood. On the other hand, disqualifying pover-
ty, which is more common in developed coun-
tries, might be related to demotion and loss of
social status50. Becoming poor in a rich society is,
in fact, different than being poor in a poor society.

Lester and Yang19, analyzing the theory of
Henry and Short36, noted that the wealthiest peo-
ple have more to lose, and so their fall is greater.
In Brazil, it is known that the suicide rate is high-
er in the south7. An ecological study also showed
that suicide rates were associated with income
per capita in Brazil9. Studies performed in the
capitals of Brazilian states and municipalities that
comprise the state of Espírito Santo suggested a
possible European influence, since the munici-
palities with the higher suicide rates were colo-
nized by Europeans, mostly Germans and Ital-
ians4,51. The WHO’s “Self-directed violence” re-
port noted that suicide rates in a given migrant
group have been found to be similar to that of
the migrant’s country-of-birth6. Voracek and
Loibl52 carried out a meta-analysis of 33 studies
with data from seven host countries, and found
a strong and direct association between immi-
grant suicide rates and their country-of-birth
rates. As the southern region of Brazil is marked
by a high rate of European immigration, the cul-
tural aspect cannot be rejected. Further research
should examine multiple levels of aggregation to
clarify these patterns. It would also be of great
interest to study ecological correlations over the
different regions within the states and the major
cities of Brazil. Are the associations between un-
employment rates and suicide and homicide rates
documented in the present study over the Brazil-
ian states also found within Brazilian states, and
are these associations found for every major city
in Brazil or only some?

Unemployment has long been known to be
associated with suicidal behavior, using a variety
of research designs, including cross-sectional and
time series studies and at the individual and ag-
gregate levels53-55. A recent systematic review and
meta-analysis suggested that long-term unem-
ployment is associated with a greater incidence of
suicide56. Cross-sectional studies on suicide and
unemployment have shown conflicting results.
These studies usually test several socioeconomic
variables, and sometimes unemployment is one
of them. Despite an extensive literature, there have
been widely divergent findings regarding the di-
rection of the association between unemployment
and suicide rates using aggregate data. This could
be related to different definitions of unemploy-
ment and levels of aggregation17. Lester and Yang19

have pointed out, that the association between
unemployment and suicide seems to be more re-
liable at the individual level, as the study of Blake-
ly et al.53. An important issue has been raised in
some studies concerning the association between
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mental health and unemployment20,54,57. Does
unemployment worsen the mental health of those
who become unemployed or, alternatively, are
those with mental health problems more likely to
become unemployed? Research has not yet decid-
ed between these two possibilities.

Other ecological studies from developing
countries showed different results. Although few
in number, they have suggested an inverse asso-
ciation between suicide and socioeconomic vari-
ables. For example, in Trinidad and Tobago, pop-
ulation density and income were negatively asso-
ciated with suicide, while East Indian ethnicity
and alcohol consumption were positively associ-
ated30. In India, Pandey31 found that the suicide
rate was significantly correlated only with high
population density. Among the provinces of
Ukraine, suicide was strongly associated with in-
dices of social disintegration (indexed by divorce
and illegitimacy rates)58.

In Taiwan, suicide rates were negatively asso-
ciated with household income and population
density and positively with one-parent house-
holds59, while another cross-sectional study car-
ried out in Taiwan showed that low income was
the best predictor of suicide rates60. In the United
States, the pattern of associations differed over
time. In 1940, suicide rates were positively associ-
ated with income, professionalization and alco-
hol37. In 1980, suicide rates were associated only
with population density (negatively)34. In 2001
suicide rates were positive correlated with the pro-
portion of men, native American ethnicity and
the percentage of uninsured residents; and nega-
tive associated with population density, per cap-
ita income, psychiatrists per 100,000, physicians
per 100,000, mental health aid, and African Amer-
ican ethnicity. After multiple logistic regression,
four variables had significant coefficients: male
sex, uninsured residents, mental health aid, and
psychiatrists per 100,00061. In Italy, regional sui-
cide rates were positively associated with the em-
ployment rate and negatively associated with the
economic situation of households62. A systemat-
ic review of ecological studies in North America,
Europe, Australia, and New Zealand, dating from
1897 to 2004, showed that most studies reported
a direct association between socioeconomic char-
acteristics (indexed by poverty, unemployment,
low educational achievement, and lower occupa-
tional social class) and suicide17. Moreover, an
ecological study that grouped data from the G7
countries reported an association between low
income and unemployment with male suicide
rates63. Other recent ecological studies performed

in Japan64, Australia65, the west of England66, and
Finland67,68 have also demonstrated a negative
association between suicide and socioeconomic
characteristics.     In developed countries suicide
rates have been generally associated with low in-
come, unemployment, educational underachieve-
ment, and being single.

Across the states of Brazil, in the linear multi-
ple regressions, the overall homicide rate and that
for men had a positive association with unem-
ployment. In Brazil, the homicide rates are higher
in young black men and poorly educated peo-
ple21,24. The same pattern has been shown in sev-
eral Brazilian states69-72 and cities73-78. For wom-
en, our study showed that homicide rates were
positively associated with the birth rate and the
percentage of divorced persons and negatively
associated with per capita income. An ecological
study of female homicides in the states of Brazil
showed similar pattern. Homicide rates were high-
er in women aged 20 to 30 years old, with 1 to 3
years of schooling, black and single. In that study,
the multiple linear regression indicated that three
variables remained significantly associated with
female homicide rate: the birth rate, percentage of
Evangelicals and the male homicide rate23.

Regarding homicide, the results of studies in
many nations have produced consistent results.
In general, low socioeconomic status (indexed by
unemployment, poverty and income inequality)
is associated with homicide rates79. A study with
data from Latin American countries (including
Brazil) focused on three levels of variables, from
macro-social to micro-social factors, namely:
originating (social inequality), promoting (drug
markets, impunity, culture of masculinity) and
facilitating (alcohol consumption, firearm own-
ership)80. Briceno-Leon81 investigated two social
explanations for homicide, the first attributing
its origins to poverty and inequality and the sec-
ond blaming institutionalization or social norms.
His study of homicide trends in Colombia, Ven-
ezuela and Brazil in the first decade of the 21st

Century, using the technique of trajectory analy-
sis, suggested that social norms were more to
blame for the changes than was poverty.

Other studies in developing countries and in
developed countries also show interesting find-
ings. In Trinidad and Tobago, the homicide rate
was associated with high population density, low
marriage rates, African ethnicity and school drop-
out rates30. An ecological study in Russia showed
that regions that experienced greater increases in
unemployment and that had lower levels of priva-
tization were regions where homicide rates in-
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creased the most82. Another study of Russian re-
gions showed that poverty was positively and sig-
nificantly associated with homicide rates83. How-
ever, in India, the homicide rates were not associ-
ated with any of the social variables31. Among
the states of the United States (USA), homicide
rates were negatively associated with median in-
come84. Other studies have shown that homicide
rates were associated with income inequality85,86

and a high level of urbanization85. A cross-na-
tional study of 33 countries indicated that income
inequality was associated with homicide, partial-
ly mediated by an indicator of social capital87.
Another study of 16 countries (United States and
15 nations from the European Union) found that
the infant mortality and the relative poverty were
significantly associated with homicide rates88.

The present study has some limitations. The
first is inherent in the ecological study design.
The association observed between variables at the
group level does not necessarily represent the as-
sociation that exists at the individual level. This
bias is known as ecological fallacy. Another limi-
tation is related to data collection resulting from
possible misclassifications of suicides. Different
procedures, as well as cultural and social practic-
es and values probably have an impact on death

Collaborations

DH Bando undertook data extraction and D Lest-
er worked in the analysis. DH Bando wrote the
first draft. D Lester formulated research ques-
tions and contributed to writing the drafts. All
the authors contributed to the preparation of the
final manuscript and approved the submission.

records and can lead to a misclassification of sui-
cides6,11. According to Bertolote et al.89, about 20%
of deaths due to external causes in Brazil are re-
corded only as to mechanism, not intent (e.g.,
falls and drowning 10.9%; undetermined inten-
tion 8.7%), making it impossible to ascertain how
many of them are accidents or suicides. Howev-
er, this type of bias is inevitable in ecological stud-
ies of suicidology, and regional differences in clas-
sification may not be as large as difference be-
tween nations. Additionally, a study carried out
in Brazil demonstrated a temporal trend of im-
provement in the quality of violence-related mor-
tality data in the past two decades90.

The present study presented a classical eco-
logical study of suicide and homicide across the
Brazilian states. The results provide evidence sug-
gesting that suicide and homicide are negatively
correlated in Brazil and that unemployment may
be an important determinant for suicide and
homicide rates. Suicide rates showed a pattern
suggesting that, in Brazil, suicide is related to high
socioeconomic status. Homicide rates in Brazil
seemed to follow the pattern found in other coun-
tries, in other words, associated with lower low
socioeconomic status. Further researches are
needed to elucidate these patterns.
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