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The association between adolescent suicide rates
and socioeconomic indicators in Brazil: a 10-year
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Objective: To examine suicide rates among adolescents from six large cities in Brazil and to analyze
the relationship between adolescent suicide rates and socioeconomic indicators between 2006 and 2015.
Methods: Generalized estimating equation models were used to assess the impact of socioeconomic
factors – including social inequality and unemployment rates – on adolescent suicide rates.
Results: The rate of adolescent suicide increased by 24% over the course of the study period. Social
inequality (assessed using the Gini index), was positively associated with overall adolescent suicide
rates (b = 10.68; 95%CI = 2.32-19.05; p p 0.012). After disaggregating the findings by age (10-14 and
15-19 years), social inequality was associated with suicide rate only for adolescents aged 15-19 years
(b = 9.63; 95%CI = 2.31-16.96; p p 0.005). Disaggregating these findings by sex, the association with
economic variables became significant only among females. Males had a higher overall suicide rate
than females, and the highest rate was observed in male adolescents aged 15-19 years. Higher levels
of unemployment were associated with higher suicide rates.
Conclusion: Our findings suggest that socioeconomic indicators, particularly unemployment and
social inequality, are relevant social determinants of suicide in adolescence.
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Introduction

Suicide is a major global public health concern. It acc-
ounts for more than 800,000 deaths every year and is the
second leading cause of death among people aged 15 to
29 years old.1,2 A total of 78% of suicides occur in low and
middle-income countries.1 In Brazil, suicide also ranks
among the leading causes of death in young people,
ranking fourth for 15- to 29-year-olds.3 Moreover, in Brazil
there are striking gender differences in suicide rates.
Suicide is the third leading cause of death among males
(9.0 per 100,000 people each year) and the eighth leading
cause among females (2.4 per 100,000 people each
year).3 Identifying suicide risk factors and sub-populations
at increased risk of suicide is crucial for developing
targeted, evidence-based preventive strategies.

Brazil is a country of continental dimensions and is
highly heterogeneous in relation to population, distribution

of economic activity, and access to mental health ser-
vices. Since 1985, as a result of decades of social and
economic developments, Brazil’s epidemiological profile
has been changing, contributing to a predominance of
non-communicable diseases, especially in the most urban-
ized regions.4-6 According to the most recent census,
there are 15 cities in Brazil with a population of over one
million inhabitants.2,7 Although large cities can offer
benefits in terms of social and economic development,
individuals who live in large urban centers are also
exposed to risks and hazards regarding physical and
mental health problems.8

Brazil has experienced significant socioeconomic changes
between 2003 and 2014,9 including decreasing unem-
ployment rates and income inequality, and an increase
in the gross domestic product (GDP).10,11 Although the
country was not severely impacted by the 2008-2009
global economic crisis, the GDP declined by 3.7% in 2015
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and the unemployment rate increased for the first time in
over a decade, rising from 6.8 to 8.5%.2,12

Two South Korean studies, using social inequality indi-
ces, found a significant association between increased
suicide rates in the general population and inequality
(lower education levels,13,14 rural residence, and resi-
dence in poorer areas). Furthermore, a time-series study
in Japan found that income inequality was positively
related to suicide rates in the general population.13,15 Find-
ings from a multilevel case control study in New York13,16

also supported the association between adolescent and
young adult suicide rates and socioeconomic inequality.

A recent study by Asevedo et al.2 on suicide in Brazil
between 2006 and 2015 showed a 9% increase in the
age-adjusted suicide rate. To our knowledge, no study
has examined the association between adolescent suicide
rate and socioeconomic indicators in large urban centers
in Brazil. We aimed to examine changes in suicide rates
among adolescents from six large Brazilian cities between
2006 and 2015 and to examine the relationship between
adolescent suicide rates and socioeconomic indicators
such as GDP, social/income inequality, and unemployment
rates. We hypothesized that, due to the recent economic
recession, there would be an increase in adolescent suicide
rates in the largest cities in Brazil between 2006 and 2015.

Methods

This study employed a retrospective ecological design.
For inclusion, each city was required to have complete
data on adolescent suicide rates, GDP, social inequality
(as measured by the Gini index), and unemployment
between January 2006 and December 2015.2,17-19 Six
cities met these criteria and were included in the analysis:
Porto Alegre in the south, Recife and Salvador in the
northeast, and Belo Horizonte, São Paulo, and Rio de
Janeiro in the southeast.

Adolescents aged 10 to 19 years from each city were
included in the analysis. The ages were stratified according
to the World Health Organization’s (WHO) chronological
limits of adolescence20: 10 to 14 for young adolescents
and 15 to 19 for older adolescents.

Adolescent suicide rates (the number of adolescent
deaths caused by intentional self-harm each year per
100,000 adolescents in the population) for each city and
for the entire country were extracted from the Brazilian
Ministry of Health’s IT Department (Departamento de
Informática do Sistema Único de Saúde [DATASUS]).2,21,22

Deaths were considered suicides when their causes were
classified according to the following ICD-10 categories23:
intentional self-harm (X60-X84), drug poisoning of unde-
termined intent (Y10-Y19), or sequelae of intentional self-
harm (Y87.0). The latter two categories were included
according to recommendations of the Brazilian Ministry of
Health, in agreement with studies that found misclassified
suicides in these groupings.2,3 Data on suicide mortality
in Brazil were derived from death certificate information
compiled by the Brazilian Ministry of Health’s Mortality
Information System (Sistema de Informações sobre
Mortalidade [SIM]).24 The adolescent suicide rate was

determined for each year by calculating the number of
adolescent suicides per 100,000 adolescents.

The following socioeconomic indicators were used: GDP
per capita, the unemployment rate, and social inequality
(as measured by the Gini index). GDP is a measure of
economic activity and serves as an indicator for tracking
the economic health of a country. The GDP was converted
to purchasing power parity (PPP) to provide comparability
with international studies. The GDP of each city was
adjusted for inflation and PPP to the fiscal year 2015.25

Using online tools provided by the Banco Central do
Brazil, inflation adjustments were made according to the
Brazilian Consumer Price Index (ĺndice de Preços ao
Consumidor [IPC-A]).26 In 2015, the PPP conversion rate
was 1.849 Brazilian reais per U.S. dollar.25 The overall
GDP per capita of the six cities was calculated by adding
the nominal GDP of each city and dividing by the total
population of the cities.

Unemployment data were obtained from the Brazilian
Institute of Geography and Statistics (Instituto Brasileiro
de Geografia e Estatı́stica [IBGE]).2,17-19,21 The overall
unemployment rate was calculated by dividing the number
of unemployed people by the total labor force (individuals
aged 10 years and older). The labor force includes the
economically active population, which is defined as people
who supply labor for the production of goods and services
during a specified period.27

The Gini index, which measures economic inequality,
is calculated according to the distribution of income
among people over 15 years of age.12 The Gini coefficient
ranges from 0 to 1, with 0 representing complete equality
and 1 representing maximum inequality. According to the
IBGE, the Gini coefficient is calculated as a ratio of the
areas in the Lorenz curve.19 In Brazil, the Gini index is
calculated on national, regional, state, and, for the largest
cities, metropolitan levels. In the present study, we used
the ‘‘metropolitan region’’ data for each city from 2006 to
2015, except for 2010, when the IBGE provided no data in
that category. As a substitute, we used the nearest
available data for 2010, which was the state-level ‘‘urban
zone’’ Gini index.12

Statistical analysis

For all analyses, the suicide rates were divided into
two groups according to WHO definitions20: 10 to 14 years
for younger adolescents, and 15 to 19 years for older
adolescents.

We calculated the Spearman’s rho correlation coeffi-
cient for the adolescent suicide rates, GDP per capita,
unemployment rates and the Gini coefficient for each city
and for all six cities together (online-only supplementary
material, Table S1). The correlations were calculated for
the first and last year of the study period. Due to the
relationships between socioeconomic indicators, conclu-
sions drawn from analyzing these variables separately
are not reliable. For this reason, we performed multi-
variate analyses.

Generalized estimating equation models were used
to assess the effect of the economic indicators on
adolescent suicide rates. Seven separate models were
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estimated for: 1) total suicide rate for 10- to 19-year-olds;
2) male suicide rate for 10- to 19-year-olds; 3) female
suicide rate for 10- to 19-year-olds; 4) total suicide rate
for 10- to 14-year olds; 5) total suicide rate for 15- to
19-year-olds; 6) male suicide rate for 15- to 19-year-olds;
and 7) female suicide rate for 15- to 19-year-olds. Due
to the rates of 0% among younger adolescents (10-14)
during the study period, they were not divided by gender
in this model. The large cities were used as the subject
variable, while the year was used as the repeated-measure
variable. The dependent variable was modeled with gamma
distribution. The predictor variables were GDP per capita,
unemployment rate, Gini coefficient, city, and year. Only
the main effects were included in the model. The structure
of the working correlation matrix was modeled as unstruc-
tured, exchangeable, and independent. The structure that
provided the model with the lowest quasi-likelihood under
independence model criterion (QIC) was selected. Inde-
pendent structure provided the lowest QIC in all models,
except for the suicide rate for 15- to 19-year-old females,
in which an unstructured model provided the lowest QIC.
All statistical analyses were performed using IBM SPSS
version 22 for Windows.

Results

Data on adolescent suicide rates, GDP, unemployment
rates and the Gini index of each city, of all six cities
together, and nationwide are presented in Table 1. There
was a 13% increase in the nationwide adolescent suicide
rate from 2006 (2.34 per 100,000 population) to 2015
(2.64 per 100,000 population). The overall rate for the six
cities included in this study increased by 24%. More
specifically, in 2006, the overall rate for these cities was
1.60, varying from 0.44 in Salvador to 2.81 in Porto
Alegre. In 2015, the overall rate had risen to 1.99, ranging
from 0.23 in Salvador to 3.13 in Belo Horizonte.

The annual progression of the combined adolescent
suicide rates in the six cities according to gender and age
group is presented in Figures 1A and 1B. Among 10- to
14-year-olds over the 10-year study period, the rates
were higher for males in 5 of the years and were equal in

one other year. Nevertheless, the highest of any recorded
rate was for females in 2009. Similarly, among 15- to
19-year-olds, the rates were also higher for males than

Table 1 Adolescent suicide rates, GDP, Gini coefficient, and unemployment rates nationwide and for six large Brazilian cities
between 2006 and 2015

Adolescent population*
(% variation)

Adolescent suicide
rate (% variation)

GDP per capitaw

(% variation)
Unemployment rate=

(% variation)
Gini index

(% variation)

Cities 2006 2015 2006 2015 2006 2015 2006 2015 2006 2015

Porto Alegre 214 205 (-4) 2.81 2.93 (4) 19,524.61 24,944.72 (28) 8.02 5.63 (-30) 0.524 0.478 (-9)
Recife 258 243 (-6) 2.71 1.23 (-55) 11,288.5 16,063.45 (42) 14.57 8.91 (-39) 0.575 0.503 (-13)
Belo Horizonte 374 351 (-6) 1.07 3.13 (193) 12,634.1 18,880.55 (49) 8.53 5.64 (-34) 0.547 0.504 (-8)
Salvador 451 443 (-2) 0.44 0.23 (-48) 8,304.85 10,715.02 (29) 13.68 11.76 (-14) 0.553 0.503 (-9)
Rio de Janeiro 927 921 (-1) 1.19 1.52 (28) 19,479.8 26,786.36 (38) 7.88 5.18 (-34) 0.537 0.515 (-4)
São Paulo 1,771 1,806 (2) 1.92 2.44 (27) 23,976.58 29,398.49 (23) 10.52 7.00 (-33) 0.518 0.489 (-6)
All six citiesy 3,994 3,969 (-1) 1.60 1.99 (24) 18,868.48 24,726.75 (31) 9.98 6.83 (-32) - -
Brazil 18,734 20,445 (9) 2.34 2.64 (13) 12,009.25 15,747.69 (31) 9.98 6.83 (-32) 0.544 0.491 (-10)

GDP = gross domestic product; PPP = purchasing power parity
*Population aged between 10-19 years (� 100,000).
wGDP, inflation and PPP adjusted to 2015 values (USD).
=Unemployment rate: number of unemployed people/labor force aged 10 and older.
yOverall suicide rate: total suicides per 100,000 population in the six cities. Overall GDP per capita: total nominal GDP in the six cities inflated
to 2015 values/total population of the six cities. Expressed as PPP.

Figure 1 Suicide rate of adolescents aged A) 10-14 years
and B) 15-19 years in six Brazilian cities.
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females every year except 2009, when the female rate
was also the highest recorded during the study period.

Between 2006 and 2015, social inequality (Gini index)
and unemployment levels decreased, while GDP per capita
increased. The results of the generalized estimating equ-
ation models, which assessed the effects of economic
indicators on adolescent suicide rates, are presented in
Table 2. The Gini index was significantly associated with
overall adolescent suicide rates, with greater inequality
being associated with higher suicide rates (b = 10.68;
95% confidence interval [95%CI] = 2.32-19.05; pp 0.012).
Among females aged 10-19 years, all three economic
variables included in the model were significantly asso-
ciated with suicide rate: a higher Gini coefficient was
associated with higher suicide rates (b = 9.99; CI = 8.23-
11.75; p p 0.001), higher GDP per capita was associated
with lower suicide rates (b = -5.82; 95%CI = -8.41 to -3.23;
p p 0.001), and higher unemployment rates were asso-
ciated with higher suicide rates (b = 0.06; 95%CI = 0.02-
0.10; p p 0.008).

We also estimated models that assessed suicide rates
in the two age groups (10-14 years and 15-19 years)

separately and aggregated by gender. The only economic
variable that was significantly associated with adolescent
suicide rate was the Gini coefficient in the 15- to 19-year-
old age group (b = 9.63; CI = 2.31-16.96; p p 0.005).
Finally, we tested models with each age group divided
by gender. Again, the only significant association was
between the Gini Index and the suicide rate among
15- to 19-year-old females (b = 13.20; CI = 9.23-17.14;
p p 0.005).

Discussion

We found that the adolescent suicide rate increased by
24% in six large Brazilian cities and increased by 13%
overall in Brazil between 2006 and 2015. We also found
an association between socioeconomic indicators, parti-
cularly inequality and unemployment, and suicide rates
in adolescents. Higher levels of inequality and unemploy-
ment were associated with higher rates of suicide.

In the present study, the highest suicide rates among
adolescents were found in males aged 15-19 years.
Throughout the world, suicide is more frequent among

Table 2 The relationship between adolescent suicide rates and socioeconomic indicators

b Wald 95%CI Wald w2(df) p-value

Total suicide rate, age 10-19
GDP 1.90 -5.97 to 9.76 0.22(1) 0.637
Unemployment -0.03 -0.19 to 0.14 0.12(1) 0.733
Gini 10.69 2.32 to 19.05 6.27(1) 0.012*

Male suicide rate, age 10-19
GDP 4.04 -5.84 to 0.00 0.64(1) 0.423
Unemployment -0.03 -0.21 to 0.16 0.07(1) 0.788
Gini 7.30 -2.31 to 16.90 2.22(1) 0.136

Female suicide rate, age 10-19
GDP -5.82 -8.41 to -3.23 19.37(1) o 0.001w

Unemployment 0.06 0.02 to 0.10 7.10(1) 0.008*
Gini 9.99 8.23 to 11.75 122.69(1) o 0.001w

Total suicide rate, age 10-14
GDP 0.00 0.00 to 3.47 3.66(1) 0.056
Unemployment 0.12 -0.02 to 0.26 2.96(1) 0.085
Gini -0.62 -12.40 to 11.16 0.01(1) 0.918

Total suicide rate, age 15-19
GDP -3.34 0.00 to 5.34 0.57(1) 0.122
Unemployment -0.02 -0.17 to 0.13 0.07(1) 0.796
Gini 9.63 2.31 to 16.96 6.64(1) 0.010*

Male suicide rate, age 15-19
GDP 5.19 -5.29 to 0.00 0.94(1) 0.332
Unemployment 0.01 -0.13 to 0.15 0.03(1) 0.854
Gini 4.93 -1.60 to 11.45 2.19(1) 0.139

Female suicide rate, age 15-19
GDP 3.38 -9.21 to 0.00 0.57(1) 0.122
Unemployment 0.02 -0.09 to 0.12 0.07(1) 0.796
Gini 13.20 9.23 to 17.14 6.64(1) 0.010*

95%CI = 95% confidence interval; df = degrees of freedom; GDP = gross domestic product; QIC = quasi-likelihood under independence
model criterion.
Generalized estimating equation model results. Seven separate models were tested. The six large cities were used as the subject variable
and the year was used as the repeated measure variable. The dependent variable was modeled with gamma distribution. The structure
that provided the model with the lowest QIC was selected, and this was independent structure in all models, except the suicide rate among
15- to 19-year-old females, for which the unstructured model provided the lowest QIC.
* p o 0.05; w p o 0.01.
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adolescent males than females,13,28,29 and some studies
have associated this difference with greater exposure to
certain risk factors for males. These include impulsivity,
aggressiveness with themselves and their relatives, using
substances to deal with their problems,13,28,29 and using
more lethal methods when attempting suicide.30,31

As has been reported before, the suicide rate peaked in
2009.32,33 Christante34 suggested that this increase was
exacerbated by the manner in which newspapers reported
and published certain suicide cases on the front pages,
with detailed descriptions of the method of death.34 Later
that year, the Brazilian Psychiatric Association published
a manual for the media on how to report suicide deaths and
promote suicide prevention in a more balanced way.34,35

We found a positive relationship between suicide rates
among 15- to 19-year-old females with social inequality
and unemployment, and a negative relationship with
GDP. In the mid-twentieth century, it was predicted that
suicidal behavior or destructive behavior would become
more common as quality of life improved.36 Machado
et al., using regression models, showed that suicides
in Brazil are affected by income inequality, specifically
that each 10-point decrease in Gini index would result in
a 5.5% reduction in the suicide rate. In the south and
midwest regions – areas with the greatest decrease in
Gini index – the rate of suicide also decreased.10

In 2015, suicide surpassed maternal mortality as the
leading cause of death globally among girls aged 15-
19 years.37,38 In this study, we observed an increase
in suicide rates among adolescent females in the past
decade. In many cases, exaggerated forms of gender-
based discrimination and exploitation, such as limitations
on reproductive control, child marriage, exclusion from
education, employment, unequal distribution of chores and
caretaking responsibilities,38 social cohesiveness, and
matriarchal family structure, can all be viewed as potential
risk factors for suicide.39,40 Adolescent women who are
exposed to contexts of greater social inequality, increased
gender role differentiation, and unemployment are also
more likely to be exposed to all forms of violence.41-44

No significant association was observed between eco-
nomic indicators and suicide rates among adolescent
males, suggesting that males and female suicide attempts
may have different precipitating factors. For example,
among adolescent males, better economic conditions
could facilitate easier access to drugs and alcohol, which
are both recognized as risk factors for suicide.45 How-
ever, since this study was conducted with aggregated
data, individual risk analysis could not be performed.
Further studies are needed to better understand the risk
factors for suicide among Brazilian adolescents who live
in large cities.

The present study demonstrated a correlation between
adolescent suicide rates and economic factors. Over
the 10 years of the study period, despite improved GDP
and reduced inequality, the adolescent suicide rate
increased. Although this finding was surprising, previous
studies have demonstrated that countries with a higher
GDP tend to have higher rates of mental disorders such
as depression, which is associated with subsequent
suicide.46,47

This leads us to believe that the increase in suicide
rates cannot be completely attributed to GDP, although
it contributes to a number of conditions that could be
risk factors for suicide: lower religiosity, changes in family
structure, greater female empowerment and indepen-
dence, higher divorce rates, youth rebellion against social
inequality, greater Internet access, isolation, and beha-
vioral influence from social media.38,39,42,45,48

To our knowledge, this is the first study on adolescent
suicide rates and socioeconomic indicators in Brazil, and
the long follow-up period was a notable strength. Our find-
ings should also be considered in light of some potential
limitations. The Brazilian Ministry of Health recommended
including the ICD-10 categories intentional self-mutilation
(X60-X84), drug poisoning of undetermined intent (Y10-
Y19), and sequelae of intentional self-mutilation (Y87.0)
among suicide deaths to reduce misclassifications.

In addition, we analyzed only six of the 15 largest
Brazilian cities, because only these could provide complete
data. As such, we cannot claim that our findings are
representative of the whole country, or even of all large
Brazilian cities. Conversely, since adolescent suicide is a
rare event, the suicide rates in smaller cities could vary
greatly from one year to another.

The development of suicide prevention strategies is
critical, given the enormous increase in suicidal thoughts
and behaviors during adolescence.45 Thus, suicide pre-
vention is a major public health policy issue.49 Globally,
a number of programs have been developed to preempt
common risk factors for suicidal behaviors and other
mental health outcomes by teaching adaptive skills, such
as problem solving and self-regulation, and enhancing
social support.45 Smartphone applications are another
innovative prevention strategy, since they can allow
adolescents access to personal assessment and help
with depression and/or other psychiatric disorders.50 Brief
interventions during high-risk periods after discharge from
emergency departments or acute care settings are another
important step for preventing suicide.45,51

In conclusion, in this set of large Brazilian cities, there
was an increase in adolescent suicide rates between
2006 and 2015, with social inequality having an overall
effect. The highest adolescent suicide rates were found
among 15- to 19-year-old males. The rates for females
were related to lower economic indicators, such as high
unemployment and inequality and low GDP. Studies
focusing on individual risk factors for suicide, especially
among older male adolescents, are needed to plan pre-
ventive strategies. Since this was an ecological study,
caution should be used when applying findings from the
aggregated data to an individual level. Since little data is
available on confounding factors, the relationships between
socioeconomic indicators and adolescent suicide rates
cannot be inferred as causal.
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