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f Department of Statistics, State University of Maringá, 5790 Colombo Ave, 87020-900, Maringá, Parana, Brazil  

A B S T R A C T   

Global suicide rates have increased in recent decades becoming a serious social and public health problem. In Brazil, rates have been increasing annually. We aimed 
to analyze the correlation between suicide mortality rates and global economic and political crisis periods of 2008 and 2014 in Brazil. The analysis of suicide 
mortality in Brazil was done using a time-series segmented linear regression model that estimated the trend of rates over time. To obtain the model, changes in the 
trend of both abrupt and gradual suicide rates were investigated. The results indicate statistically significant changes showing an upward trend of suicide rates during 
the world economic crisis (2008-2013) and during the economic and political crisis in Brazil (2014-2017) compared to previous periods, especially at the extremes of 
schooling (3 < years and > 8 years). Among white and parda, there were significant trend rates increases in both periods and in different regions. In the Northeast 
and South regions, we observed a significant increase in the trend rate for males after the Brazilian economic and political crisis (2014 to 2017). We can conclude that 
the national suicide rates were influenced by the economic and political instability that our country has been going through since 2008, affecting each region 
differently. Further studies are needed to explore the reasons for interregional differences and the relation of suicide with unemployment rates and possible economic 
predictors.   

Introduction 

In recent decades, global suicide rates have risen significantly so that 
every 40 s a person takes their own life (World Health Organization, 
2014)). Suicide has become a serious social and public health problem 
and is a leading cause of death in both high and low, income countries 
(Machado, Rasella, & dos Santos, 2015; Rukundo, Mishara, & Kinyanda, 
2016). Although Brazil does not have a high suicide mortality rates as 
other countries in the world, its rates has been increasing over the last 
few years (Alicandro et al., 2019; Ministry of Health - Brazil, 2017). 
Suicide mortality represents the third leading cause of death from in
juries in Brazil (Reichenheim et al., 2011). 

Economic downturns have long been associated with increased rates 
of suicide. For example, the 1997 and 1998 Asian economic recession 
was associated with an increase in suicide rates in Japan, Hong Kong, 

and South Korea (Chang, Gunnell, Sterne, Lu, & Cheng, 2009). Similarly, 
the 2008 global crisis was followed by an increase in suicide incidence in 
many parts of the world, reversing an earlier downward trend that 
occurred between 2001 and 2007 (Chang, Stuckler, Yip, & Gunnell, 
2013). Other recessions in Spain and England were also associated with 
increased suicide rates (Barr, Taylor-Robinson, Scott-Samuel, McKee, & 
Stuckler, 2012; Lopez Bernal, Gasparrini, Artundo, & McKee, 2013). 

Brazil has recently faced a similar economic and political crisis along 
with a swift turn in the government ideology towards austerity mea
sures. Brazil was not strongly affected by the 2008 economic downturn, 
but the political crisis of 2014 had a strong impact on both the economy 
and investments (Mortoza & Piqueira, 2017). The new public policies 
that have been launched since 2016 to deal with the political crisis have 
reduced social investment resources. The austerity measures and bud
gets cuts adopted by Brazil have not affected society equally. As this is 
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not a momentary crisis, the freezing of the public spending for a long 
time has led to the weakening of social policies (Santos & Vieira, 2018). 
Workers had lost purchasing power, and inflation accelerated again, 
causing a reduction in household consumption, and austerity has 
expanded this situation (Cunha & Santos, 2014; Machado, Pescarini, 
Araújo, & Barreto, 2019). In addition, the fall in the profit margin caused 
by the price control policy (a measure taken by the government to 
prevent the price to increase in order to keep inflation within the 
established target), raised unemployment rates, which reached an 
average of 8.7% in 2015, the highest since 2010 (Cunha & Santos, 2014; 
Houle & Light, 2017; Machado et al., 2019). 

Potential reasons for the increasing wave of suicides following an 
economic crisis could be related to mental health impacting factors that 
occur in recession times, such as job loss, debts, relationship tensions, 
reduction of spends by the government, among others (Coope et al., 
2014; Machado et al., 2019). Many studies have shown that unem
ployment and cut in the programs of social protection influences suicide 
rates, and that job and social security is important to lessen the impact 
on suicide (Alves, Machado, & Barreto, 2019; Barr et al., 2012; Chang 
et al., 2009,; Classen & Dunn, 2012; Machado et al., 2015; Mortoza & 
Piqueira, 2017). It is known that mental and behavioural disordens and 
chronic pain, associated with alcohol and drug abuse, represents the 
main risk to suicide, however, associated with some factors, such as 
unemployment duration and governmental austerity measures, the risk 
of suicide is enhanced (Chesney, Goodwin, & Fazel, 2014; Classen & 
Dunn, 2012; Hassett, Aquino, & Ilgen, 2014; Kerr, Subbaraman, & Ye, 
2011; Kim, 2016; Mortoza & Piqueira, 2017; Stickley et al., 2020). Of 
675 people who committed suicide in a US urban area between 1997 and 
2000, in more than two-thirds of the suicide-related deaths, multiple 
stressors seemed to contribute - particularly the economic crisis-related 
stress along with relationship difficulties (Stack & Wasserman, 2007). 
These factors can still be intensified by government austerity measures 
such as cuts in social spending and healthcare budgets (Karanikolos 
et al., 2013). 

In addition, most suicide studies following economic crises were 
conducted in high-income countries, while most suicide deaths occur in 
low-income countries (Hawton & Heeringen, 2009). Similar to other 
developing countries, due to economic fluctuations, Brazil would be an 
excellent setting to investigate socioeconomic risk factors for suicide. 
Since the crisis of 2008, no studies have reported suicide mortality 
trends caused by the world economic crisis (2008) and the Brazilian 
economic and political crisis (2014). This study aims to analyze the 
association of suicide mortality rates with periods related to global 
economic recession and the political crisis in Brazil from 2002 to 2017. 

Method 

Design and place of study 

This is a descriptive cross-sectional study, using secondary 
population-based data from January 1, 2002 to December 31, 2017. The 
research was conducted in Brazil, a country with an area of 
8.515.767,049 km2 with an estimated population of 207.660 million 
inhabitants in 2017 (Brazilian Institute of Geography and Statistics, 
2017). 

Source/data collection 

Suicide mortality data per Brazilian region were collected from the 
Mortality Information System (SIM) (Department of the Unified Health 
System, 2018) and analyzed with the R software. With the use of SIM, 
the mortality data in the country are regularly obtained to monitor, plan 
and evaluate public health management (Department of the Unified 
Health System, 2018). The codes used in data collection were X60-X84 
(ICD-10). 

The variables analyzed were sex (male and female), age group 

(15–29; 30–44; 45–59 and 60–69), race/color (white, black, parda*, 
yellow-skinned* and indigenous) and education (≤3 years, 4–7 years of 
study and ≥8 years). While the information about the level of education 
was collected, we found a high underreporting number. This informa
tion did not exist for 42.57% of cases (3.289 deaths) in 2002. Under
reporting about the level of education has always been high in Brazil. 
However, the failure to fill this information has been reducing in the last 
few years. During the period from 2002 to 2017, it had a reduction of 
21.87% of failure to fill in the information on the educational level, 
although 20.7% of the statements still have this data ignored in 2017. 
The first two were obtained from the IT department of the Brazilian 
Unified Health System (DATASUS) in sociodemographic data of the 
resident population (Department of the Unified Health System, 2018), 
and the last two were collected from the Historical and Statistical Series 
of the Brazilian Institute of Geography and Statistics (Brazilian Institute 
of Geography and Statistics, 2018). 

Crisis periods 

Two crisis periods were chosen to assess the change in suicide rates 
trends. These crisis periods were selected taking into account the 2008 
global economic downturn, as well as the Brazilian GDP performance 
and unemployment rates for the following period. 

The year 2008 was chosen as the first crisis period, because it was 
when the crisis in the American housing market quickly became an in
ternational financial crisis (Carcanholo, Pinto, Filgueiras, & Gonçalves, 
2008, pp. 197–234). Then, 2014 was chosen as the second crisis period 
because since then, Brazil has faced economic recession and political 
instability, with many economic indicators being affected, such as in
come, unemployment and inflation (Gimenez, 2017; Paula & Pires, 
2017). The unemployment rate for example was 6.5% in 2014, reaching 
12% at the end of 2016 (Gimenez, 2017). Gimenez (2017) describes 
there is a symbiosis between economic recession and the political crisis, 
which reinforces the choice of these two periods as crisis periods. 

Data analysis 

The Brazilian suicide mortality analysis was performed using a time- 
series segmented linear regression model. The model estimated the 
trend of suicide rates over time (Chatfield, 2003; Cryer & Chan, 2008; 
Morettin & Toloi, 2004). The global economic downturn and the polit
ical instability in the country, which occurred in 2008 and 2014, 
respectively, were considered as interventions, allowing the analysis of 
the impact these factors had on suicide rates. 

In the model construction, parameters (β2 and β3) were inserted to 
estimate possible changes in suicide rates at the intervention period 
through the following equation: 

Yt = β0 + β1t (2002–2017)+β2t (2008–2017)+β3t (2014–2017)+εt 
(1).where: 

t(x): indicates a year sequence of period x; 
Yt: is the suicide rate/year (t) according to a variable and category; 
β0: is the estimated average suicide rate at baseline in 2002; 
β1: is the linear trend from 2002 to 2007, prior to the economic 

downturn; 
β2: estimates the change in inclination or in suicide rates trend from 

2008 to 2013 compared to the trend in the previous period (from 2002 
to 2007); 

β3: estimates the change in the suicide rate trend following the po
litical crisis, the last series period (2014–2017); 

εt: represents the random variability not explained by the model and 
should be normally distributed and not correlated. 

To interpret the trend of rates after the economic downturn 
(2008–2013) in the model represented in equation (1), the change in the 
trend estimated by β2 needs to be added to the trend estimated in the 
previous period, that is β1 + β2. Similarly, following the political crisis, 
the resulting trend or the annual average change is represented by β1 +
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β2 + β3. 
After estimating trends, the assumption of independence in the re

siduals was verified from correlograms and the Durbin-Watson test 
(Durbin & Watson, 1951). For the series in which the estimated errors 
showed significant autocorrelation, the Cochrane-Orcutt iterative pro
cedure could be applied to the model adequacy (Cochrane & Orcutt, 
1949). From the estimated trend and its respective standard error, we 
verified the existence or change of a statistically significant increasing or 
decreasing trend (p < 0.005 with CI = 95%). 

R language, version 3.2.3, was used to generate time series, estimate 
models and perform analysis. Basic stats and lmtest packages were used 
to carry out the implementations. The research project was waived 
approval by the Standing Committee on Ethics in Research Involving 
Human Beings (COPEP) of the State University of Maringá, Official 
Letter number 28/2018, in accordance with Resolution number 466/2012 
and Resolution number 510/2016 from the National Research Council/ 
MS. 

Results 

In Brazil, from 2002 to 2017, 154.276 suicide deaths were recorded, 
with an annual average of 9.642 deaths. Between 2002 and 2007, the 
annual average suicide rate was 6.08/100.000 inhabitants (SD + 0.25); 
6.66 (SD + 0.32) from 2008 to 2013 and 7.45 (SD + 0.53) from 2014 to 
2017. 

Suicide deaths were male predominance of 78.84%. Regarding age 

distribution, the range between 30 and 44 years old had the highest 
number of suicides 47.724 (30.93%), followed by 15–29 with 44.948 
(29.13%) and 45 to 59 with 35.341 (22.91%). 

Fig. 1 shows trend change in the Brazilian suicide rates considering 
race/color and region after the global economic downturn (2008–2013) 
and the Brazilian political crisis (2014–2017). In the analysis regarding 
race, the curves show that for white and parda population, there was a 
higher occurrence of trend change, in both periods in different regions. 
Among the white and parda population there was an increasing trend in 
the suicide rates from 2002 to 2007, which increased even more after the 
global economic downturn (2008–2013) CI95% = [0.010; 0.163 and 
CI95% = 0.057; 0.174] respectively in the Southest region. On the other 
hand, the Southeast region showed a statistically significant downward 
trend among white CI95% = [-0.302; − 0.045] and parda population 
CI95% = [-0.425; − 0.228] in the period of economic and political crisis 
(2014–2017) compared to the previous period. In comparison with the 
period from 2002 to 2007, we observed a statistically significant upward 
trend of the suicide rate, among the white population 95% CI = [0.096; 
0.479] in the North region. After the period of decreasing trends in 
suicide rates from 2002 to 2007, there was a statistically significant 
trends increase among white CI95% = [0.014; 0.519] after the global 
economic downturn (2008–2013) in the Midwest region. The suicide 
rates showed a statistically significant upward trend among white 
population CI95% = [0.309; 0.758] in the South region. The visual 
analysis of the curves showed a change in suicide rates resulted in a 
decreasing trend among parda population CI95% = [-0.397; − 0.126], in 

Fig. 1. Trend change in the Brazilian suicide rates considering race/color and region after the global economic downturn (2008–2013) and the Brazilian political 
crisis (2014–2017). Note: continuous dark line: observed series; dashed red line: estimated model; vertical dashed blue lines: 2008 economic downturn; 2014 political 
crisis. (For interpretation of the references to color in this figure legend, the reader is referred to the Web version of this article.) 
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the Northeast region, when compared with 2008–2013, with the pre
vious period. However, after 2014, we observed that suicide rates 
showed a statistically significant upward trend among parda population 
CI95% = [0.169; 0.622] in these regions. 

In Fig. 2, it is shown the trend change in the Brazilian suicide rates 
considering sex and regions. In the Northeastern region, there was an 
increasing trend in the suicide rates from 2002 to 2007 among male, 
which decreased after the global economic downturn (2008–2013) 
CI95% = [-0,369; − 0.072]. However, from 2014 to 2017, we observed 
that suicide rates increasing went back, showing upward trend in the 
Northeast region, among males CI95% = [0.013; 0.514]. On the other 

hand, in the South region, when comparing 2014 to 2017, the previous 
periods (2002–2007 and 2008 to 2013), we observed that suicide rates 
shows a statistically significant and accented upward trend among males 
CI95% = [0.370; 1189]. The statistically significant downward trend 
was observed after 2014 to 2017 in the Southeast region in both sex 
CI95% = [-0.552; − 0.117], CI95% = [-0.21; − 0.043 respectively. The 
visual analysis of the curves demonstrated a stability in growth mainly 
among women. 

In Fig. 3, it shows the trend change in the Brazilian suicide rates 
considering the level of education and region after the global economic 
downturn of 2008 and the Brazilian political crisis in 2014. 

Fig. 2. Trend change in the Brazilian suicide rates considering sex and region after the global economic downturn (2008–2013) and the Brazilian political crisis 
(2014–2017). Note: continuous dark line: observed series; dashed red line: estimated model; vertical dashed blue lines: 2008 economic downturn; 2014 politi
cal crisis. 

Fig. 3. Trend change in the Brazilian suicide rates considering the level of education and region after the global economic downturn (2008–2013) and the Brazilian 
political crisis (2014–2017). Note: continuous dark line: observed series; dashed red line: estimated model; vertical dashed blue lines: 2008 economic downturn; 2014 
political crisis. 
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Firstly, it is important to emphasize that in the period studied, 
31,62% of the information about level education data was ignored. 

While analyzing the education in the period of 2008–2013, the 
greatest upward trends of suicide rate were observed in the regions 
North CI 95% = [0.168; 0.953], Southeast CI95% = [0.179; 0.506], 
South CI95% = [0.500; 1.652] and in the Midwest CI95% = [0.090; 
0.983], among people with less education (<3 years of schooling). The 
trend was stabilized in this population after the Brazilian political crisis 
2014. 

After the global economic downturn of 2008, we also observed a 
statistically significant upward trend of the suicide rate in the Southeast 
CI95% = [0.015; 0.084], in the South CI95% = [0.006; 0.028] and in the 
Midwest region CI 95% = [0.006; 0.027] among people with ≥8 years of 
schooling CI95% = [0.006; 0.028]. After the economic and political 
crisis (2014–2017), the upward trend remained in the South CI95% =
[0.037; 0.077] and Midwest region CI95% = [0.000; 0.018]. 

In Fig. 4, we can see the trend change in the Brazilian suicide rates 
considering age and region after the global economic downturn 
(2008–2013) and the Brazilian political crisis (2014–2017). During 
2008 to 2013 in the Northeastern region, the change in rates resulted in 
a decreasing trend among the age group from 30 to 44 years old CI95% 
= [-0.424; − 0.036], while the other regions remained at stable rates 
among all age groups compared to the period before 2008. 

In 2014, when the Brazilian political crisis started, we found statis
tically significant upward trend rates in the South region CI95% =
[0.0282; 1.021] for age range 30–44 years and in the Midwest, in the age 
group from 60 to 69 CI95% = [0.177; 2782]. However, suicide rates 
steadily declined in the Southeast regions with an age range from 30 to 
44 years old CI95% = [-0.714; − 0,200]. 

Data from all regions and variables results with their respective “p” 

values, se and the trend in suicide mortality before and after the 2008 
economic recession and political crisis in 2014 in Brazil are reported in 
Table 1 (online Supplement). 

Discussion 

This study aimed at evaluating the association between economic 
recession periods and suicide rates in Brazil, a fiscally, socially, 
economically and demographically diverse country. We analyzed the 
correlation between suicide mortality rates and global economic and 
political crisis periods of 2008 and 2014. This relationship between 
economic recession times and rising suicide rates has been documented 
before in studies on the highest income countries, but less explored in 
developing countries (Barr et al., 2012; Houle & Light, 2017; Lopez 
Bernal et al., 2013; Stuckler, Basu, Suhrcke, Coutts, & McKee, 2009; 
Stuckler, Meissner, Fishback, Basu & McKee, 2012). 

Overall, we found indications of statistically significant upward 
trends of suicide rates during the world economic crisis (2008–2013) 
and, later, during the economic and political crisis in Brazil (2014–2017) 
compared to earlier time periods. This trend was mostly influenced by 
the extremes of education levels, among the white and parda races. In 
the Northeast and South regions, we observed a significant increase in 
the trend rate for males after the Brazilian economic and political crisis 
(2014–2017). 

The upwards trend in suicide rates in the individuals with low edu
cation during economic downturns and/or political crisis times is 
aligned with previous research (Desaulniers & Daigle, 2008; Injac 
Stevović, Jašović-Gašić, Vuković, Peković, & Terzić, 2011; Machado 
et al., 2015; Machado & Santos, 2015). This group presents a harder 
time relocating after job loss, which provides different levels of concerns 

Fig. 4. Trend change in the Brazilian suicide rates considering age and region after the global economic downturn (2008–2013) and the Brazilian political crisis 
(2014–2017). Note: continuous dark line: observed series; dashed red line: estimated model; vertical dashed blue lines: 2008 economic downturn; 2014 political 
crisis. (For interpretation of the references to color in this figure legend, the reader is referred to the Web version of this article.) 
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Table 1 
Trend in suicide mortality before and after the 2008 economic recession and political crisis in 2014, Brazil.  

Categories Trend change 
2002/2007 (β1) 

se p Trend Change 
2008/2013 (β2) 

se p Trend. incre/ 
decrea 

Trend change 
2014/2017 (β3) 

se P Trend incre/ 
decrea 

SEX            
Male           
North 0.31 0.068 0.001 -0.147 0.119 0.239  -0.027 0.2 0.896  
Northeast 0.292 0.034 0,000* -0.221 0.068 0.007* ↓ 0.264 0.115 0.04* ↑ 
Southeast 0.085 0.034 0.029* 0.124 0.059 0.059  -0.335 0.1 0.006* ↓ 
South 0.02 0.061 0.749 -0.058 0.106 0.593  0.761 0.178 0.001* ↑ 
Midwest -0.093 0.081 0.275 0.197 0.141 0.187  0.175 0.237 0.476  
Female            
North -0.006 0.025 0.827 0.071 0.043 0.125  0.043 0.073 0.567  
Northeast 0.036 0.012 0.01* -0.023 0.021 0.288  0.025 0.035 0.479  
Southeast 0.04 0.013 0.011* 0.022 0.023 0.367  -0.128 0.039 0.006* ↓ 
South 0.022 0.03 0.473 0.038 0.052 0.474  0.053 0.088 0.559  
Midwest -0.093 0.039 0.033* 0.14 0.067 0.059  0.049 0.113 0.673  
AGE GROUP            
15-29            
North 0.203 0.078 0.023* 0.017 0.135 0.903  -0.25 0.228 0.295  
Northeast 0.127 0.036 0.004* -0.119 0.063 0.084  0.098 0.106 0.373  
Southeast 0.032 0.043 0.474 0.071 0.074 0.36  -0.224 0.125 0.099  
South -0.066 0.081 0.433 -0.055 0.141 0.705  0.379 0.238 0.137  
Midwest -0.111 0.074 0.159 0.16 0.128 0.237  0.268 0.216 0.239  
30-44            
North 0.197 0.075 0.022* -0.062 0.131 0.645  -0.173 0.221 0.448  
Northeast 0.161 0.051 0.009* -0.23 0.089 0.024* ↓ 0.207 0.15 0.194  
Southeast 0.137 0.04 0.005* 0.05 0.07 0.486  -0.457 0.118 0.002* ↓ 
South -0.11 0.078 0.184 0.056 0.135 0.684  0.525 0.228 0.04* ↑ 
Midwest -0.313 0.119 0.022 0.497 0.208 0.034* ↑ -0.245 0.35 0.498  
45-59            
North 0.042 0.124 0.738 -0.119 0.215 0.59  0.493 0.363 0.199  
Northeast 0.196 0.061 0.007* -0.2 0.106 0.083  0.254 0.179 0.181  
Southeast -0.093 0.062 0.158 0.219 0.108 0.066  -0.31 0.182 0.113  
South -0.2 0.149 0.206 0.077 0.26 0.773  0.597 0.437 0.198  
Midwest -0.297 0.089 0.006* 0.181 0.155 0.265  0.335 0.26 0.222  
60-69            
North 0.081 0.173 0.649 -0.107 0.301 0.729  0.818 0.507 0.133  
Northeast 0.233 0.115 0.065 -0.187 0.199 0.367  0.488 0.336 0.171  
Southeast 0.06 0.064 0.368 -0.05 0.111 0.662  0.206 0.187 0.292  
South -0.234 0.196 0.254 0.138 0.34 0.693  0.656 0.573 0.275  
Midwest 0.033 0.204 0.874 -0.528 0.355 0.163  1.479 0.598 0.029* ↑ 
RACE            
White            
North -0.16 0.05 0.008* 0.288 0.088 0.007* ↑ -0.02 0.148 0.894  
Northeast 0.024 0.026 0.389 0.01 0.046 0.832  0.044 0.077 0.582  
Southeast 0.084 0.02 0.001* 0.087 0.035 0.028* ↑ -0.174 0.059 0.012* ↓ 
South 0.112 0.035 0.008* -0.085 0.061 0.189  0.534 0.103 0,000* ↑ 
Midwest -0.211 0.067 0.008* 0.267 0.116 0.04* ↑ 0.284 0.196 0.172  
Black            
North -0.32 0.177 0.096 0.311 0.309 0.333  -0.104 0.52 0.844  
Northeast 0.021 0.03 0.503 -0.125 0.052 0.032* ↓ 0.116 0.087 0.208  
Southeast -0.008 0.046 0.87 0.004 0.081 0.961  -0.087 0.136 0.535  
South -0.059 0.188 0.759 -0.157 0.326 0.638  0.55 0.549 0.336  
Midwest -0.725 0.12 0,000* 0.814 0.209 0.002* ↑ -0.179 0.351 0.619  
Yellow- 

skinned            
North -0.026 0.339 0.94 0.623 0.591 0.312  -1.232 0.994 0.239  
Northeast -0.705 0.789 0.389 1.803 1.373 0.214  -3.558 2.312 0.15  
Southeast -0.14 0.125 0.284 0.056 0.217 0.799  0.222 0.365 0.555  
South -0.149 0.197 0.462 0.348 0.343 0.33  0.131 0.577 0.824  
Midwest -0.402 0.411 0.347 0.895 0.716 0.235  -1.85 1.205 0.151  
Parda            
North -0.004 0.072 0.955 0.178 0.126 0.183  -0.184 0.212 0.402  
Northeast 0.319 0.035 0,000* -0.262 0.062 0.001* ↓ 0.396 0.104 0.002* ↑ 
Southeast 0.066 0.015 0.001 0.116 0.027 0.001* ↑ -0.327 0.045 0,000* ↓ 
South -0.064. 0.06 0.304 0.101 0.103 0.348  0.073 0.175 0.686  
Midwest 0.2 0.055 0.003 -0.062 0.095 0.524  -0.052 0.16 0.752  
Indígenous            
North 0.812 2.817 0.778 -6.906 4.902 0.184  8.839 8.255 0.305  
Northeast -0.303 0.189 0.134 0.413 0.328 0.232  0.101 0.553 0.858  
Southeast 0.019 0.195 0.923 -0.052 0.339 0.88  0.465 0.57 0.43  
South -0.325 0.561 0.573 1.862 0.976 0.081  -3.726 1.644 0.043* ↓ 
Midwest -5.967 3.542 0.118 9.133 6.163 0.164  4.891 10.379 0.646  
EDUCATION            
<¼3 years            
North -0.243 0.103 0.037 0.561 0.18 0.009* ↑ -0.309 0.303 0.328  

(continued on next page) 
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and stress (Desaulniers & Daigle, 2008; Machado & Santos, 2015). 
Although, an economic downturn itself cannot be considered as 
responsible for the increase in suicide rates, socioeconomic tensions 
during these moments, such as job loss, financial and relationship dif
ficulties, job cuts and government austerity measures can contribute to 
rising suicide rates (Barr et al., 2012; Cunha & Santos, 2014; Hawton & 
Haw, 2013). The upwards trend in suicide rates in the individuals with 
high educational level during economic downturns could be associated 
with threatened by cuts in the higher-paying jobs, the unavailability of 
work, or work potentially being more stressful which can lead to them 
being under greater mental stress (Lin, 2006). An individual’s schooling 
can also influentiate their self-esteem and lead to suicidal tendencies 
(Machado & Santos, 2015; Pochmann, 2015). We can understand that 
both groups, with low and high educational levels, become vulnerable in 
the face of a financial crisis. Unemployment is not homogeneous and 
affects different groups in relation to educational level. However, edu
cation level and unemployment influence income inequality, an 
important determinant of suicide in Brazil (Machado et al., 2015). 

As in previous study, a increase suicide mortality rate was found in 
the white and parda population (Machado & Santos, 2015). Historically, 
the dominant social groups in Brazil are formed by white people of 
wealthy economic and social condition, which guarantees them social 
ascension in higher status functions (Cunha & Santos, 2014; Ferreira & 
Queiroz, 2018). An economic and/or political crisis makes social groups 
face the threat and fear of failure, losing achievements and privileges. 
Studies suggest that losing position and status in privileged groups 
generates a feeling of anxiety, failure and shame in the face of financial 
losses, which affects their mental health (Houle & Light, 2017; Norris, 
2016). Usually, parda population does not belong to dominant social 
groups in Brazil (Brazilian Institute of Geography and Statistics, 2018). 
The parda population face a shortage of jobs and difficult access to ed
ucation (Brazilian Institute of Geography and Statistics, 2018). Machado 
and Santos (2015) have already pointed to an increase in the suicide 
mortality rates from 3.3/100.000 inhabitants in 2000 to 5.9/100.000 
inhabitants in 2012 among parda throughout Brazil. It is likely that this 
growing trend is related to the socioeconomic characterization of this 
population: according to IBGE (Brazilian Institute of Geography and 
Statistics, 2017), the illiteracy rate is greater than double and the 
monthly income is lower than white people’s (Brazilian Institute of 
Geography and Statistics, 2017; Gonçalves, Gonçalves, & Oliveira Jú
nior, 2011). These characteristics represent risk factors for suicide in 
economic downturns times, due to greater exposure factors, such as 
stress caused by financial problems, instability, alcoholism and mental 
health problems (Machado et al., 2015; Stack, 2000). 

The males showed an increasing trend in suicide rates after economic 
and political crisis times. These findings confirm an increase in suicide 
mortality rates in Brazil among men throughout the study period (Lovisi, 

Santos, Legay, Abelha, & Valencia, 2009; Machado & Santos, 2015). 
Brazil follows the worldwide pattern where males are more likely to 
become a victim of suicide (Alicandro et al., 2019; Machado et al., 
2019). Researchers have identified that one of the main factors that 
justify higher suicide rates among men is the greater exposure that they 
have to feelings of bankruptcy in face of financial failure and competi
tiveness in the labor Market, alcohol use, access and use of more lethal 
(Machado & Santos, 2015; Santos, 2010; Santos et al., 2009; Nock et al., 
2008). While women care more about their own health, especially 
mental and emotional health, and that they seek professional help with 
less resistance than men (Lovisi et al., 2009; Santos, 2421; Stefanello, 
Cais, Mauro, Freitas, & Botega, 2008). These female characteristics 
corroborate the data found in our research, since we did not detect an 
increase in suicide rates among women in any Brazilian region at any of 
crisis periods analyzed. In contrast, there was a decreasing trend in the 
southeast after 2014. 

This study was limited by the use of secondary data, which may 
contain gaps from the information system register, as well as under
reporting that was showed with education level. In addition, some data 
related to the study variables that would be important for a better 
analysis of the suicide vs economic downturns relationship, such as 
occupation, income and education could not be provide by the databases 
used in the research. However, the use of advanced statistical methods 
(interrupted time series) to verify the effect of economic downturns and 
a political crisis on the tendency of suicide mortality rates in the country 
aims to minimize such limitations. 

We understand that the peculiarities of each region need to be 
considered in isolation, for a better assessment of the suicide phenom
enon in the different Brazilian regions. However, understanding the 
correlation between suicide and economic downturns and political crisis 
times, analyzed in different variables (education, race, gender and age 
group), represents an important guide for proposing public health and 
economic promotion policies that aim to minimize damage to mental 
health of the population during these situations. Further studies are 
needed to explore the reasons for interregional and international dif
ferences, as well as studies evaluating the relationship of suicide with 
unemployment rates and other possible economic predictors. 
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