
RESEARCH ARTICLE

Impact of Income Inequality and Other
Social Determinants on Suicide Rate in Brazil
Daiane Borges Machado1*, Davide Rasella2, Darci Neves dos Santos1

1 Institute of Collective Health, Federal University of Bahia—UFBA, Rua Basílio da Gama s/n, Canela,
40110–040 Salvador, Bahia, Brazil, 2 Instituto de Saúde Coletiva, Universidade Federal da Bahia, Rua
Basílio da Gama s/n—Canela, 40110–040 Salvador, Bahia, Brazil

* daianedbm@hotmail.com

Abstract
Studies about suicide worldwide have mainly focused on individual-level psychiatric risk

factors. In Brazil, suicide is an important public health problem. Brazil has evidenced impor-

tant socioeconomic changes over the last decades, leading to decreasing income inequali-

ty. However, the impact of income inequality on suicide rate has never been studied in

the country.

Purpose

To analyze whether income inequality and other social determinants are associated with

suicide rate in Brazil.

Method

This study used panel data from all 5,507 Brazilian municipalities from 2000 to 2011. Sui-

cide rates were calculated by sex and standardized by age for each municipality and year.

The independent variables of the regression model included the Gini Index, per capita in-

come, percentage of individuals with up to eight years of education, urbanization, average

number of residents per household, percentage of divorced people, of Catholics, Pentecos-

tals, and Evangelicals. A multivariable negative binomial regression for panel data with

fixed-effects specification was performed.

Results

The Gini index was positively associated with suicide rates; the rate ratio (RR) was 1.055

(95% CI: 1.011–1.101). Of the other social determinants, income had a significant negative

association with suicide rates (RR: 0.968, 95% CI: 0.948–0.988), whereas a low-level edu-

cation had a positive association (RR: 1.015, 95% CI: 1.010–1.021).

Conclusions

Income inequality represents a community-level risk factor for suicide rates in Brazil. The

decrease in income inequality, increase in income per capita, and decrease in the percent-

age of individuals who did not complete basic studies may have counteracted the increase

in suicides in the last decade. Other changes, such as the decrease in the mean residents
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per household, may have contributed to their increase. Therefore, the implementation of so-

cial policies that may improve the population’s socioeconomic conditions and reduce in-

come inequality in Brazil, and in other low and middle-income countries, can help to reduce

suicide rates.

Introduction
Suicide is one of the main causes of death in the world and is an important public health prob-
lem. With a rate of 16 per 100,000 individuals worldwide, suicide is the cause of one million
deaths per year. Some projections indicate that this rate will increase substantially over the next
decades [1,2].

Brazil is among the top 10 countries in terms of deaths due to suicide [3]. It represents the
3th leading cause of death due to known external causes [4] and the trend shows that this rate
has continued to increase in the country over the past years [5].

Suicide is a multicausal phenomenon that results from interactions of psychological, social,
biological, cultural, economic and environmental factors [1, 6]. Therefore, individual risk fac-
tors alone do not explain regional variations in rates. Data suggest that the particularities of a
region at a specific period of time result in higher or lower suicide rates.

The rates of suicide increase during periods of economic crises, when unemployment and
poverty rates tend to rise [7,8]. The socioeconomic context of the community may affect the
health of all residents, as the characteristics of the physical environment and the availability of
services vary according to socioeconomic factors [9, 10]. In addition, an individual’s socioeco-
nomic position impacts his/her level of material living standards, exposure to environmental
risk factors [10], and behavioral and psychosocial factors, such as the perception of violence,
feelings of deprivation, and stress [9].

Few researches have investigated the association between suicide and inequality. Most of
these studies have been done in European countries or rich countries out of Europe and did
not found statistically significant association between these two factors [11,12,13,14] however
two recent studies in Japan showed that the suicide rates is positively associated with income
inequality [15, 16]. It must be considered that high-income countries have in general lower in-
equality than South America [17], and determinants of suicide may be different according to
the country [16]. Therefore, to contribute with this discussion, searching for possible answers,
it is very important to produce knowledge from low and middle countries, where the effect in-
deed can be measured. In Brazil the income inequality brings for the population unequal access
to goods [18] which can promote feeling of unfair and stimulate social fragmentation. There-
fore the recent period of economic transition, with decreasing the income inequality, may have
impacted on suicide rates since it may have helped to improve life conditions in the Brazilian
communities.

Despite being classified as the 7th richest country in the world and the 2nd richest in the
western hemisphere in terms of nominal Gross Domestic Product, Brazil has one of the highest
levels of income inequality in the world [17, 20]. This inequality has deep historic and regional
roots and remains a current issue for the country. Furthermore, due to this inequality, the poor
individuals in Brazil benefit less from economic growth than do those in more equal societies
[18].

Recently, there have been some improvements in the country. Brazil is characterized by a
fluctuating economy. Since 2003, it experienced one of the largest poverty reductions in a short
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period [21]. Although substantial progress has been made, income inequality remains rather
high and persistent in Brazil [18] and impacts the population’s health and causes of death. In
Brazil, deaths due to infectious diseases are decreasing, whereas those due to external causes
are rapidly increasing [4]. In this scenario of important socioeconomic and epidemiological
transitions in Brazil, the effects of income inequality and other important social determinants,
such as education and income, on suicide rates have not been previously studied. In fact there
is only one study that examined the effect of Income Inequality on a health outcome in Brazil,
and it is not about suicide [19].

The majority of studies on suicide have been conducted in developed countries. However,
most deaths by suicide occur in developing countries [6]. Therefore, increased knowledge of
the suicide risk factors in specific contexts is necessary to adopt effective prevention strategies
[6]. Similar to other developing countries, due to the economic fluctuations in Brazil, it is a vast
laboratory to investigate the socioeconomic risk factors for suicide. Therefore, the objective of
the present study was to determine whether income inequality and social determinants of
health were associated with mortality due to suicide in the last decade in Brazil.

Method
This study had a mixed ecological design and used panel data from the 5,507 Brazilian munici-
palities that existed over the entire period of analysis. All municipalities were examined via re-
peated observations over 12 years, from the year 2000 to the most recently available data in
2011. The panel dataset was balanced for all variables.

Data Sources
The mortality data were collected from the Mortality Information System of the Brazilian Min-
istry of Health. The socioeconomics variables (the Gini Index, the per capita income, educa-
tion, the urbanization rate, the average residents per household, the percentage of divorced
people, and the percentage of Catholics, Pentecostals and Evangelicals) were obtained from the
Brazilian Institute of Geography and Statistics. Because data for the socioeconomic variables
were obtained from the 2000 and 2010 national census databases, we calculated the annual val-
ues from 2001–09 by linear interpolation and those for the year 2011 by linear extrapolation.
The linear trend behavior was confirmed by analyses of nationwide socioeconomic surveys
that were conducted every year and collected by state-level representatives [22].

Definition of the Variables
Suicide was defined as death resulting from intentional self-harm according to the International
Classification of Diseases, 10th revision [23], codes X60 to X84. The outcome variable, suicide
rates were calculated at the municipality level and standardized by age (for every five years)
with a direct method using the WHO population as model for individuals over 10 years old.
Suicide was analyzed by the overall rate and by sex for each municipality and year of analysis.
Although suicide deaths can be underestimated due to stigmatization and social taboo, a review
found that this underestimation is not sufficient to bias research results [24].

One of the main independent variable was the Gini Index, which measures the degree of
concentration of the distribution of household income per capita in a given geographical area.
It was calculated by measuring the area between the Lorenz curve and a hypothetical line of ab-
solute equality, expressed as a percentage of the maximum area under the line. It varies on a
scale from 0 to 100, with 0 representing the most equal income levels and 100 representing the
most unequal income levels [17]. The control variables included the monthly per capita income
BR$, percentage of individuals who did not complete basic studies, measured by proportion of
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individuals over 10 years old with up to eight years of education, minimum period required in
Brazil, the urbanization rate, as measured by the percentage of individuals living in urban
areas, the mean number of residents per household, and the percent of individuals who self-de-
clared as Catholic, Pentecostal, or Evangelical. Considering that the average change of Gini
Index and per capita income during the study period we scaled the units of these two variables;
Gini Index of 54 was introduced as 5.4 and per capita income of 100 reals were introduced as 1,
for example.

Statistical Analysis
Three regression models were performed. Inmodel 1, the independent variables, which repre-
sented the main social determinants of suicide rates, were as follows: the Gini Index, the per
capita income, education, the urbanization rate, and the mean residents per household. In
model 2, only demographic variables, i.e., the percentage of individuals who self-declared as di-
vorced, Catholic, Pentecostal, and Evangelical, were tested. Finally,model 3 controlled for all
variables in the two previous models. A time variable (time-specific effect) used as continued
variable was introduced into the models to control for the national-level policy changes or sec-
ular trends that could affect all of the municipalities [25]. The time variable was used as years
from 2000 to 2011. Also, a sensitive analysis using the time as a dummy variable was performed
resulting in very similar outcomes.

A multivariate regression analysis was performed using a negative binomial (NB) regression
for panel data with fixed-effects (FE) specification in the three models. NB regression models
are used when the outcome variable is considered count data and the Poisson model assump-
tion that the mean is equal to the variance does not hold true, typically because the data are
over-dispersed [26].

The estimated regression model was: ln(Yit) = αi + β1Giniit + βnXnit + γt + uit, where Yit was
the suicide rate for the municipality i in year t, αi was the fixed effect for the municipality i that
captured all unobserved time-invariant factors, Giniit was the Gini Index for the municipality i
in the year t, Xnit was the value of each n covariate of the model, including all socioeconomic
determinants, in the municipality i in the year t, γt was the time-specific effect, and uit was
the error.

An FE specification was chosen based on the Hausman test and the argument that the time-
invariant term could control for unobserved characteristics of the municipality, such as geo-
graphical, historical, socio-cultural, or socioeconomic characteristics that did not change dur-
ing the study period and could be correlated with the independent variables of the model.

A series of sensitivity tests was performed to analyze the robustness of the results. We fitted
models with different specifications from the same dataset, including Poisson regressions with
robust SEs. The Akaike's Information Criterion (AIC) and the Bayesian Information Criterion
(BIC) were used to establish which model best fit the data [26]. Negative regression models
with FE specification using only the data of 2000 and 2010 were performed to confirm that in-
terpolation values had not influenced the results. Difference-in-difference models were per-
formed as sensitivity tests. None of the regression models with different specifications provided
estimates that contradicted the study results. The conditional FE NB regression models were
considered the most appropriate for the analysis. All statistical analyses were conducted using
Stata (v.12).

Results
Table 1 shows the mean values and the percentage changes of the dependent and independent
variables. The suicide rates increased overall for both men and women. The socioeconomic
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conditions improved with a decrease in the Gini Index and the percentage of individuals who
did not complete basic studies and an increase in the per capita income from 2000 to 2011.
There was an increase in urbanization and the percentage of individuals who were divorced,
Evangelicals, and Pentecostals. By contrast, there was a decrease in the average number of resi-
dents per household and the percentage of Catholics.

The suicide rate increased in Brazil during the study period. However, in some municipali-
ties, the rate did not change or decreased, as shown in Fig 1. The changes in income inequality

Table 1. Mean values and SD of the selected variables for the Brazilianmunicipalities (n = 5,507).

Mean 2000 SD 2000 Mean 2011 SD 2011 Percentage of Change

Suicide rate* 6.49 13.40 7.71 12.79 18.80

Suicide rate among men* 10.47 23.26 12.48 22.64 19.20

Suicide rate among women* 2.45 12.08 2.92 10.04 19.18

Gini Index 55.44 6.84 49.81 6.97 -10.16

Per capita income BR$ (monthly) 336.96 199.87 496.87 245.07 47.46

Percentage of individuals who did not complete basic studies 83.88 7.25 61.18 10.21 -27.06

Urbanization rate 58.75 23.34 64.64 21.84 10.03

Mean number of residents per household 3.93 0.52 3.34 0.43 -15.01

Percentage of individuals who were divorced 2.35 1.53 3.75 1.92 59.57

Percentage of Catholics 81.91 11.65 75.04 13.61 -8.39

Percentage of Pentecostals 8.21 5.58 11.26 6.62 37.15

Percentage of Evangelicals 11.95 8.39 17.54 9.51 46.78

Abbreviation: SD = Standard Deviation

*Rate standardized

doi:10.1371/journal.pone.0124934.t001

Fig 1. Gini Index and Suicide Rate comparison in Brazil from 2000 to 2011.

doi:10.1371/journal.pone.0124934.g001
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also varied from 2000 to 2011 in the municipalities under study. Income inequality decreased
more in the south and center-west regions of Brazil and suicide rates followed the same tenden-
cy in those areas.

As shown in Table 2, in the regression model 1, income inequality was positively associated
with suicide rates. This positive association remained statistically significant after controlling
for the other important covariates, as shown in models 2 and 3. The per capita income was neg-
atively associated with suicide, whereas the percentage of individuals who did not complete
basic studies was positively associated with suicide in both models. The urbanization rate, the
average number of residents per household, and the percentage of Pentecostals were negatively
associated with suicide, whereas the percentage of Evangelicals was positively associated
with suicide.

The association between some of the independent variables and suicide rates varied accord-
ing to gender (Table 3). This stratification showed that inequality was positively associated
with suicide for both men and women. The percentage of individuals who did not complete
basic studies also was negatively associated for both genders, but the percentage of individuals
who were divorced was negatively associated with suicide only among women.

Discussion
The present study shows that income inequality is an important determinant of suicide in Bra-
zil. Each 10-point decrease in the Gini Index would result in a 5.5% decrease in the suicide rate.
According to this decrease, 538 individuals less would die each year. In the areas where the
Gini Index had the greatest decrease, the south and center-west regions, the rate of suicide also
decreased. Although suicide rate continues to increase in Brazil, this increase has weakened
over the last few years. This effect may be due to decreases in inequality and the percentage of
individuals who did not complete basic studies and increases in income. However, other fac-
tors, such as decreases in the mean number of residents per household, may contribute to the
overall increase in suicide rate.

Most studies that found a significant association between socioeconomic factors and suicide
rates showed a positive association between suicide rates and deprivation, low occupation-

Table 2. Fixed effect regression models for adjusted associations between suicide rate and the Gini Index for the Brazilian Municipalities, 2000–
2011.

Variable Model 1 Model 2 Model 3

RR (95% CI) RR (95% CI) RR (95% CI)

Gini Index 1.052 (1.010–1.096) - - 1.055 (1.011–1.101)

Per capita income BR$ (monthly) 0.975 (0.956–0.994) - - 0.968 (0.948–0.988)

Percentage of individuals who did not complete basic studies 1.016 (1.011–1.021) - - 1.015 (1.010–1.021)

Urbanization rate 0.992 (0.989–0.995) - - 0.994 (0.991–0.997)

Mean number of residents per household 0.323 (0.291–0.359) - - 0.323 (0.291–0.359)

Percentage of individuals who were divorced - - 0.962 (0.937–0.987) 0.992 (0.965–1.020)

Percentage of Catholics - - 1.023 (1.016–1.030) 1.007 (1.000–1.014)

Percentage of Pentecostals - - 0.988 (0.979–0.996) 0.974 (0.965–0.983)

Percentage of Evangelicals - - 1.020 (1.010–1.029) 1.016 (1.006–1.027)

Time(Year) 1.002 (0.990–1.013) 1.023 (1.018–1.029) 1.004 (0.992–1.016)

Number of observations 62484 62484 62484

Number of municipalities 5207 5207 5207

Abbreviations: CI = Confidence Interval; RR = Rate Ratio

doi:10.1371/journal.pone.0124934.t002

Impact of Social Determinants on Suicide Rate in Brazil

PLOS ONE | DOI:10.1371/journal.pone.0124934 April 30, 2015 6 / 12



based social class, the percentage of unemployed individuals, and a low education level [27].
These results suggest that deprivation increases the risk of suicide. This association was shown
in studies that were conducted in Asia, North America, Australia, and New Zealand [27]. The
smaller associations in studies that were conducted in European countries may be explained by
the impact of measures to promote social welfare in these areas, as such measures can mitigate
the negative effects of deprivation. The mechanisms of this association in Latin America are
unknown [27]. Considering that the reasons that lead individuals to commit suicide in richer
and poorer countries may be distinct, as the standard of living and the problems that individu-
als face may be distinct, it is important to investigate these factors in developing countries.

In the current study, income inequality was positively associated with suicide rate in both
genders in Brazil. The confidence interval changed among women after stratification. However,
this change presumably occurred due to the limited number of observations, as the rate ration
(RR) of women did not change (RR: 1.056) in Table 3 from model 3 (RR: 1.055) in Table 2, in
which both genders were included. One possible explanation for these results is that income in-
equality increases social fragmentation, which is a risk factor for suicidal behavior [27]. As sui-
cidal behavior can be explained as a process that results from the movement of frustration-
aggression., individuals who face high levels of economic frustration, when comparing them-
selves with individuals living in better situations, are at a greater risk of committing an act of
aggression against themselves or others than are those living in better situations [28].

Also, economic hardship can impact on suicidal behavior through psychological aspects
such as depression caused by family economic instability and feeling of hopelessness, experi-
ence of persistent economic stress, anxiety for not get a job and impulsiveness [2]. The psycho-
logical distress can reach a point that feels unbearable and lead people to seek escape via
suicide [2]. Therefore, intervention that focuses on more distal risk factors such as socioeco-
nomic factors will possibly also impact on Psychological and Psychiatric proximal factors. An
article review shows that prevention strategies focusing in particular socioeconomic strata will
potentially have the same population-level effects of psychiatric risk factors in the prevention
and control of suicide [29].

Table 3. Fixed effect regression models for adjusted associations between suicide rate and the Gini Index for the Brazilian Municipalities by gen-
der, 2000–2011.

Variable Male analysis model Female analysis model

RR (95% CI) RR (95% CI)

Gini Index 1.060 (1.012–1.111) 1.056 (0.964–1.157)

Per capita income BR$ (monthly) 0.960 (0.939–0.982) 1.000 (0.958–1.044)

Percentage of individuals who did not complete basic studies 1.012 (1.006–1.018) 1.023 (1.012–1.035)

Urbanization rate 0.995 (0.992–0.998) 0.990 (0.983–0.997)

Mean number of residents per household 0.304 (0.271–0.340) 0.441 (0.346–0.561)

Percentage of individuals who were divorced 0.984 (0.955–1.014) 1.064 (1.001–1.130)

Percentage of Catholics 1.007 (0.999–1.014) 1.003 (0.987–1.018)

Percentage of Pentecostals 0.975 (0.965–0.985) 0.973 (0.953–0.994)

Percentage of Evangelicals 1.016 (1.006–1.028) 1.019 (0.996–1.042)

Time(Year) 0.996 (0.983–1.008) 1.021 (0.995–1.048)

Number of observations 60972 44184

Number of municipalities 5081 3682

Abbreviations: CI = Confidence Interval; RR = Rate Ratio

doi:10.1371/journal.pone.0124934.t003
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Along these lines, inequality can become a way that promotes contextual economic depriva-
tion increasing the risk of suicide in the community. In Brazil, income inequality makes the
poorer population benefits less from economic goods than does the richer population [18]. It
makes interesting to investigate the income inequality in this country as it is a place where in-
equality really impact on people life in many sectors, promoting different access to health care
and access to different levels of education for example. Thus, all these aspects can impact on
people shortening the chances of poorer improve socioeconomically and therefore can contrib-
ute to feeling of hopeless.

Inequality can also impact individuals by reinforcing feelings of hopelessness and impossi-
bility when they note that individuals around them share the same difficulties but others face a
much better economic situation [30]. Differently of developed countries, in Brazil the shock of
these two realities can be confronted very often, as very poor people, mainly in urban areas,
can live in the same neighborhood of rich people. However, dealing with very precarious living
conditions while they live in “favelas”.

Inequality can bring a sense of injustice, promoting feelings of revolt and personal bank-
ruptcy for not achieve economic success [24,31]. Therefore, the implementation of social poli-
cies in Brazil promoting fair and adequate socioeconomic conditions has contributed to their
inhabitants to manage their life issues without resorting to suicide.

The per capita income was found to be a protective factor against suicide in Brazil. This ef-
fect may occur because poverty increases the propensity for suicide due to greater exposure to
suicidogenic factors, such as stress caused by financial problems, family instability, physical ill-
ness, alcoholism, alienation at work, a greater risk of being a victim of violence, and mental
health problems [24]. Groups that experience economic strain, such as the poor and unem-
ployed, can reach a situation in which the living concerns outweigh the fear of death. At that
point, the costs/benefits equation can increase the suicide risk when the balance tends more to-
ward the costs [24]. Studies have shown that regions with better socioeconomic situations have
lower suicide rates for both men and women [28]. When the economy is expanding, individu-
als tend to experience less stress and depression [31]. The current study found that although
Brazil is economically growing, this growth is not occurring equally across the country. This re-
sult may explain why suicide rates decreased in areas where the improvements occurred faster
and increased in areas where the socioeconomic conditions worsened during the period of
analysis.

The literature shows that education, unemployment, family income, and marital status de-
fine individuals’ economic and social positions, which provide distinct levels of worry and
stress [30]. In addition, social status is experienced according to the local culture. The meaning
shared by members of the group varies and can cause feelings of dissatisfaction and frustration,
which can then cause psychological distress.

The percentage of individuals who did not complete basic studies was identified as a risk
factor for suicide. Previous studies have found the same association [30,32]. Specifically, an in-
dividual’s education level can impact his/her self-evaluation, thereby influencing his/her self-
esteem and interactions with others. Studies have shown that low self-esteem can lead to sui-
cidal tendencies [33]. In addition, the regions of Brazil with the most concentrated percentage
of individuals who did not complete basics studies also suffer from higher poverty levels.
Therefore, in these regions, individuals are more exposed to difficult living conditions.

The present results show that urbanization is a protective factor against suicide in Brazil. In-
ternational studies have shown mixed results [34,35]. However, it is important to consider that
the urbanization patterns in developed countries are different from that in developing coun-
tries [36], such as Brazil. The results presented in the current investigation are in accordance
with previous results. Overall, areas with higher urbanization rates also have higher per capita
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income, lesser income inequality, and greater years of education. Likewise, living in an urban
area in Brazil may provide more opportunities to access healthcare in general and mental
healthcare services.

In Brazil, the “psychiatric reformation” that began in 1978 reformulated the mental health
system [37]. In this context, the CAPS-Psychosocial Care Center was developed to provide
mental health assistance in communities and, thus, avoid hospitalizations. The first CAPS were
created in 1987 [37]. Since then, the number of CAPS has steadily increased while the number
of psychiatric hospitals has steadily decreased. Such assistance could help to prevent suicide
across the country; however, only 21% of the municipalities in Brazil had a CAPS-Psychosocial
Care Center in 2010 and none received specific preparation for suicide prevention.

The average number of residents in the household was a protective factor against suicide in
the present study. A decrease in the average number of individuals in the household increased
the suicide rate. Together with marital status, this factor may be a proxy for social integration,
which can protect against suicide [31]. Personal relationships can provide the motivation to
live. In addition, proximity to other individuals increases one’s likelihood of being referred to
mental health care when needed. Previous studies have shown a positive association between
the percentage of individuals who are divorced and the suicide rate [31]. The present study
found the same results among women, what can be explained by familiar attachment, which is
a protective factor against suicide [31]. Suicide rate is significantly higher among individuals
who are single [32, 38,39] and those who live alone with no relatives in close proximity [6].
Bonding may also increase a sense of belonging and the motivation to live.

The impact of religion on suicide has been largely studied worldwide. The current study
found no significant association between suicide rate and the percentage of individuals who
self-declared as Catholic. This result can be explained by the traditional Catholic background
in Brazil. It is common for individuals to self-declare as Catholic based on the family’s back-
ground even when they have not practiced the religion. However, a significant negative associa-
tion was found between the proportion of Pentecostals and the suicide rate, confirming the
results of a previous study [40]. Religion may protect against suicide due to its views concern-
ing the suicide act. In addition, religion may help to promote community integration and,
thereby, decrease the feeling of loneliness, which is a risk factor for suicide [24].

Limitations and Strengths of the Study
One of the main limitations of this study is the impossibility to exactly determine the exposure
of those individuals who experienced the outcome because information is only available at an
aggregate level. However, considering the data sources and the characteristics of the outcome
(e.g., suicide is a relatively rare event in Brazil), only an ecological approach allows for a nation-
wide longitudinal analysis in a developing big country such is Brazil. Also, it has to be consid-
ered that income inequality and other contextual determinants of suicide can only be
measured at the aggregate level. However, the use of the municipality, a smaller unit of analysis
than that used in previously cited studies, and the reduced variability in the variable values in
each municipality, contribute to the minimization of this bias.

Therefore, ecological fallacy is less plausible in our study firstly because the vast majority of
Brazilian municipalities have reduced dimensions (90% of municipalities have less than 50,000
inhabitants) and secondly because they are homogeneous in terms of our variables characteris-
tics. As discussed in theoretical papers on ecologic studies, this reduces the possibility of eco-
logical fallacy [41,42].

Another concern could be the completeness of the data. However, a recent article has
showed that almost 80% of the Brazilian population lives in areas with satisfactory levels of
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death information since the beginning of the last decade (2000–2010) [43]. In addition, data on
socioeconomic determinants were collected by the national census, which has a recognized
high quality standard [44].

The main strength of the current study is the use of panel data rather than traditional cross-
sectional data. Longitudinal data allow for the evaluation of the influence of social contextual
features over time and provide stronger evidence for causal inferences. Moreover, the use of a
nationwide analysis of all municipalities assures the generalizability of the results to all Brazil.
However, due to different socioeconomic and cultural patterns, the findings of this study are
not necessarily generalizable to all developing countries, but only to these more similar, from a
socioeconomic and cultural point of view to Brazil, such as Latin-American countries.

Conclusions
Suicide is an individual act; however, it is influenced by and impacts the collective society. The
current study suggests that in addition to psychiatric individual-level factors, socioeconomic
determinants are risk factors for suicide rate. High income inequality as it can increase the
hardships of the poor as well as low income per capita and high proportion of people who did
complete basic studies represents important risk factors for suicide. Therefore, the implemen-
tation of social policies which may improve the population’s socioeconomic conditions and re-
duce income inequality in Brazil, and in other low and middle-income countries, is advisable
to reduce suicide rate. Regarding the mental health care policies, the focus on the socioeconom-
ically vulnerable could help to decrease the suicide rates.
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