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ABSTRACT:

Objective: To analyze the space-time pattern and the factors associated with suicide mortality among
young people in northeastern Brazil.

Method: An ecological study that analyzed suicide deaths among young people aged 15 to 24 years in
the Northeast region. Joinpoint software was used for temporal analysis and spatial analysis was
carried out using local empirical Bayesian methods, Global and Local Moran Index and scanning spatial
statistics technique. The multivariate model Ordinary Least Squares Estimation was used to identify the
factors associated with mortality. The Scan scanning method identified six statistically significant spatial
suicide clusters.

Results: Suicide among young people showed significant growth (p<0.001) of 2.8% per year in the
Northeast region in the period studied. Moran's scattering analysis identified spatial clusters of deaths in
the states of Piaui, Ceara, Rio Grande do Norte and Paraiba. The indicators: percentage of unemployed
from 15 to 24 years (B = -0.05; p=0.02) and percentage of vulnerable to poverty (B =-0.06; p=0.03) had
a negative association, while the illiteracy rate from 18 to 24 years (= 0.15; p=0.01) and the percentage
of people aged 18 to 24 years with complete elementary school (f = 0,09; p<0,001) positive association
with suicide mortality among young people.

Conclusions: There was a significant increase in suicide among young people in the Northeast region.
Clusters with the highest suicide rates were located in the state of Piaui. Four socioeconomic indicators
were associated with suicide among young people in the region.
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RESUMO:

Objetivo: Analisar o padrao espaco-temporal e os fatores associados a mortalidade por suicidio entre
jovens no Nordeste brasileiro.

Método: Estudo ecolégico que analisou os ébitos por suicidio entre jovens de 15 a 24 anos ocorridos
na Regiao Nordeste. O software Joinpoint foi utilizado para a analise temporal e a analise espacial se
deu por meio dos métodos Bayesiano Empirico Local, indice de Moran Global e Local e a técnica de
estatistica espacial de varredura Scan. Para identificar os fatores associados a mortalidade foi utilizado
o0 modelo multivariado Ordinary Least Squares Estimation.

Resultados: O suicidio entre jovens apresentou crescimento significativo (p<0,001) de 2,8% ao ano na
regido Nordeste no periodo estudado. A analise de espalhamento de Moran identificou aglomerados
espaciais de 6bitos nos estados do Piaui, Ceara, Rio Grande do Norte e Paraiba. Ja o método de
varredura Scan identificou seis aglomerados espaciais de suicidio estatisticamente significativos. Os
indicadores: percentual de desocupados de 15 a 24 anos (B = -0,05; p=0,02) e percentual de
vulneraveis a pobreza (B = -0,06; p=0,03) apresentaram associagdo negativa, enquanto que a taxa de
analfabetismo de 18 a 24 anos (B = 0,15; p=0,01) e o percentual de pessoas de 18 a 24 anos de idade
com ensino fundamental completo (B = 0,09; p<0,001) apresentaram associagao positiva a mortalidade
por suicidio entre jovens.

Conclusées: Houve aumento significativo do suicidio entre jovens na regido Nordeste. Os
aglomerados com maiores taxas de suicidio localizaram-se predominantemente no estado do Piaui.
Quatro indicadores socioecondmicos estiveram associados ao suicidio entre jovens na regido.

Palavras-chave: Suicidio; Jovens; Mortalidade; Analise espago-temporal.

RESUMEN:

Objetivo: Analizar el patron espacio-temporal de los padres asociado a la muerte por suicidio en
jovenes del Nordeste.

Método: Estudio ecoldégico que analizd las muertes por suicidio en jévenes de 15 a 24 afos de la
Region Nordeste. Para el analisis temporal y espacial se utilizé el software Joinpoint, a través de dos
métodos Bayesiano Empirico local, indice Moran Global y Local y la técnica de estadistica espacial de
barrido Scan. Para identificar los factores asociados a la mortalidad se utiliz6 el modelo multivariado de
estimaciéon de minimos cuadrados ordinarios.

Resultados: El suicidio juvenil mostré un aumento significativo (p <0.001) de 2.8% por afo en la region
Noreste durante el periodo de estudio. El andlisis de dispersion de Moran identificd grupos espaciales
de muertes en los estados de Piaui, Ceara, Rio Grande do Norte y Paraiba. EI método Scan identificé
seis grupos estadisticamente significativos de suicidio. Los indicadores porcentaje de desempleados de
15 a 24 afos (B = -0,05; p=0,02) y porcentaje de vulnerables a la pobreza (8 = -0,06; p=0,03) mostraron
una asociacion negativa, mientras que la tasa de analfabetismo de 18 a 24 afios (8 = 0,15; p=0,01) y el
porcentaje de personas de 18 a 24 afos con primaria completa (B = 0,09; p<0,001) mostraron una
asociacion positiva con la mortalidad por suicidio entre los jovenes.

Conclusiones: Hubo un aumento significativo de suicidios entre los jévenes de la region Nordeste. Los
conglomerados con las tasas de suicidio mas altas se encuentran predominantemente en el estado de
Piaui. Cuatro indicadores socioeconémicos estan asociados con el suicidio entre los jévenes de la
region.

Palabras-clave: Suicidio; Joévenes; Mortalidad; Analisis espacio-tiempo.

INTRODUCTION

Annually, it is estimated that more than 800 thousand people die by suicide worldwide
and, for every adult who commits suicide, at least another 20 try to take their own
life(. This phenomenon is complex and multifactorial, considering that social,
psychological and cultural factors can interact to lead a person to suicidal behavior
and from a contextual analysis it is possible to understand and prevent higher risk
situations, such as depressive disorders, abuse/dependence of alcohol/drugs and
social isolation®).
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Among young people aged 15 to 29 years, the situation is quite delicate, as suicide is
the third leading cause of death in this population worldwide®. Youth refers to the
stage of life that corresponds to the period between childhood and adulthood. It is a
stage for the acquisition of social skills, assignment of duties, responsibilities and
affirmation of identity. The choices made at this stage of life have a strong influence on
the future®. Most teenagers have several factors that individually increase their
vulnerability to anguish and emotional suffering, elements that, cumulatively, can lead
to suicidal behavior®).

Adolescent mortality from self-harm in Brazil has shown a growing trend in recent
years, especially in the male population, particularly in the Northeast region of Brazil®).
Thus, suicidal behavior in adolescence and youth should be considered an absolute
priority of public health care policies, as, in addition to the individual and family
impacts, the death of individuals in this age group compromises the country's
development, since in the future they could be part of the economically active
population().

Considering that the high suicide mortality rates are related to the socioeconomic
characteristics of the environments where the populations live, it is essential to
understand the relationship between the increasing occurrence of the disease and its
distribution in time and space, correlating to the socioeconomic situation of Brazilian
cities®. Therefore, it is necessary to analyze the occurrence of the problem in the
young age group, considering its spatial and temporal location and associated factors
in order to understand how the phenomenon of suicide occurs. So, this study has as
objective to analyze the spatio-temporal pattern and factors associated with suicide
mortality among young people in Brazilian northeastern region.

MATERIAL AND METHOD

This is an epidemiological study, of the ecological type, in which were analyzed the
characteristics of young people population aged 15 to 24 years who committed suicide
in the Northeast region of Brazil. The age definition of youth can vary from country to
country, however, in Brazil the definition of the United Nations (UN) has been used®.

According to the last demographic census, in 2010 the Northeast region had a
population of 53.1 million inhabitants, of which 10.3 million were young, constituting
the second-largest population in this age group among Brazilian regions. Nowadays, it
is estimated a population of approximately 57.4 million inhabitants, of which 26% are
young®. We emphasize that the Northeast region is composed of 1,794 cities that
integrates nine states: Maranhao (MA), Piaui (Pl), Ceara (CE), Rio Grande do Norte
(RN), Paraiba (PB), Pernambuco (PE), Alagoas, Sergipe (SE), and Bahia (BA).

Secondary data were obtained electronically at the portal of the Information
Technology Department of the Unified Health System (DATASUS) of the Brazilian
Ministry of Health and coming from the Mortality Information System (SIM). For that,
we selected the deaths of young people living in the Northeast region that occurred in
the period from 2010 to 2019 and whose codes X60 to X84 were mentioned according
to the 10" International Classification of Diseases (ICD-10).
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Demographic data of the young population of the states and cities of the Northeast
region were obtained from the website of the Brazilian Institute of Geography and
Statistics (IBGE) available at DATASUS and correspond to the 2010 Demographic
Census and Intercensus Estimates®). The socioeconomic data were obtained from the
website of the Atlas of Human Development('®. The indicators collected were Gini
Index, 18 to 24-year-old unemployment rate, Municipal Human Development Index
(MHDI), dependency ratio, illiteracy rate, percentage of 18 to 24-year-old people
having complete primary education, income per capita, percentage of vulnerable to
poverty, percentage of people aged 18 to 24 in school, percentage aged 15 to 24 who
do not study, do not work and are vulnerable, in the vulnerable population of this age
group. It is noteworthy that data collection and tabulation were performed by the
authors, who also performed the analyses.

The analysis of the temporal tendency of regression by inflection points was performed
for the general population of young people who live in the Northeast region and by
sex, as well as values were obtained for each of the nine states in the region. For this,
the software Joinpoint Regression Program version 4.6.0.0 was used, in which it was
evaluated whether a line with multiple segments describes the model better than just a
straight line. Annual Percentage Change (APC) was calculated using a 95%
confidence interval (95%CI), in which a negative APC value indicates a decreasing
tendency and a positive value indicates an increasing tendency. A 5% significance
level was established to test the null hypothesis that the APC of the series was equal
to zero. For the APC analysis, results with p<0.05 or 95%CI only positive (increasing
tendency) or only negative (decreasing tendency) are significant('?),

The year of occurrence of the suicide was chosen as an independent variable and as
a dependent variable the mortality rate in each year by state, calculated directly in the
program. Thus, the number of deaths was selected as the numerator and the
population of the year selected as the denominator, considering the coefficient for
100,000 inhabitants.

Crude suicide mortality rates among young people aged 15 to 24 in each city in the
Northeast region were also calculated. The rates were calculated using the number of
deaths from suicide in the cities in each year as the numerator, and as the
denominator, we opted for standardization by the indirect method, in which it was used
the population average regarding the two central years of the study. (2014-2015),
multiplied by 100,000 inhabitants. However, in order to minimize the instability of the
crude rates, they were later softened using the Local Empirical Bayesian method to
correct random fluctuations, especially in cities with a few inhabitants('2).

The dependency structure among observed suicide values in northeastern cities was
analyzed using the spatial auto-correlation function. Initially, the Global Moran Index
was applied to test the spatial dependence hypothesis and provide a general measure
of association for the entire study area.

Once the presence of global spatial auto-correlation was found, the Moran Local Index
(Local Index Spatial Analysis - LISA) was applied to verify the presence of spatial
clusters and quantify the degree of spatial association in each city from the sample
set. This technique allows you to graphically visualize the degree of similarity between
neighbors through the Moran scatter diagram or Moran Map, in which the High/High
pattern (in red) represents cities with high suicide rates surrounded by cities with

Enfermeria Global



equally high rates, and the Low/Low pattern (in green) indicates cities that have low
suicide rates and are surrounded by cities with similarly low rates. Cities in yellow
(High/Low) and blue (Low/High) indicate areas of epidemiological transition.

The formation of purely spatial clusters of deaths by suicide among young people was
evaluated using the spatial statistical Scan technique. To identify clusters, the discrete
it was adopted the Poisson model, which considers that the number of events in each
area is proportional to the size of the population at risk, as well as the following
requirements: do not present geographic overlap of the clusters, maximum cluster size
equal to 5.0% of the exposed population, clusters in a circular shape and 999
replications (BRASIL, 2006). Together, spatial maps of relative risk (RR) were
generated for the formation of death clusters in the region.

TerraView v.4.2.2® software was used to obtain the neighborhood matrix, to calculate
crude and Bayesian rates and global and local estimates of spatial auto-correlation.
For the application of the spatial statistical Scan technique, it was used the SatScan
v.9.6® software. The maps were created using the QuantumGis v.2.14.17® software.
For the multivariate analysis, the variable adjustment of the dependent (suicide
mortality rate among young people) and independent (socioeconomic variables) was
performed using the Ordinary Least Squares Estimation (OLS) model. The presence
of collinearity between the independent variables was verified using the Variance
Inflation Factor (VIF). Non-collinear variables were included in the OLS model,
adopting a statistical significance of 5%. To calculate the OLS multivariate model, it
was used the STATA v.12® software.

The project of this study was approved by the Research Ethics Committee of the State
University of Piaui (CEP/UESPI) under resolution n° 3.286.816 and Certificate of
Presentation of Ethical Appreciation (CAAE) n° 07557818.4.0000.5209. Furthermore,
all ethical and legal aspects were respected as recommended by Resolutions 466/12
and 510/2016 of the National Health Council.

RESULTS

In the Northeast, 4,634 deaths from suicide were reported among young people aged
15 to 24 years in the period from 2010 to 2019, with an average mortality rate in the
study period of 5.19 deaths per 100,000 inhabitants. Self-provoked deaths were
predominant among male individuals (n=3,480; 75.0%), four to seven years of
schooling (n=1,066; 40.1%), single (n=3,981; 92.4 %) and brown color/race (n=3,405;
79.0%). Most deaths occurred in the victim's home (n=2,929; 67.3%), with hanging,
strangulation and suffocation being the most chosen method for committing suicide
(n=3,164; 68.3%) (Table 1).
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Table 1: Sociodemographic characterization of suicide deaths among young
people in the Northeast in the period 2010-2019. Parnaiba, Piaui, Brazil, 2021. (N =

4,634)

Caracteristicas N %
Sex*
Male 3.480 725,0
Female 1.154 275,0
Years of schooling*
None 98 3.0
1to 3 years 637 18,0
4 to 7 years 1.345 38,0
8 to 11 years 1.181 8,0
12 years and over 279 8,0
Place of occurrence**
Hospital or other healthcare facilities 824 18,0
Residence 2.704 59,0
Public street 367 8,0
Other 687 15,0
Color/Race ****
White 6255 14,5
Black 258,8 6,0
Yellow/Indigenous 216 05
Brown 3.408,1 79,0
Marital status*****
Single 3.981,5 924
Married 133,6 3,1
Widower 21,5 0,5
Other 1724 4,0
CID-10 Category
X60 — X69: Autointoxication 810 17,5
X70: Hanging, strangulation and suffocation 3164 68,3
X71: Drowning and submersion 34 0,7
X72 — X75: Firearm and explosives shooting 330 7.1
X76 — X77: smoke, fire or flames 26 0,6

*4 Cases were excluded due to “ignored” sex.

**1.094 Cases were excluded because the years of schooling were listed as "ignored".
***52 cases were excluded because the place of occurrence was listed as “ignored”.
****320 cases were excluded due to their color/race were listed as “ignored”.

***xx325 cases were excluded due to marital status were listed as "ignored".

The temporal analysis by Joinpoint shows that in the analyzed period, there was a
statistically significant increase of 2.8% (95%CI: 0.5 — 5.1; p<0.001) per year in
mortality from suicide among young people in the Northeast region. When the analysis
was performed according to gender, it was found that in the period 2010-2019 there
was an increase of 3.2% (95%Cl: 2.0 — 4.5; p<0.001) per year in self-harm among
young men, while in the period 2014-2019 there was a growth of 6.0% (95%CI: 00.1 —
12.3; p<0.001) per year in deaths by suicide among young women. (Table 2). The
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analysis also showed a statistically significant increase (p<0.001) in mortality from
suicide among young people in four northeastern states: Piaui (APC: 4.9; 95%ClI: 1.1 -
8.8), Bahia (APC : 4.6; 95%CI: 1.2 - 8.1), Maranh&o (APC: 3.9; 95%CI: 0.9 - 6.9) and
Pernambuco (APC: 3.3; 95%CI: 0. 1 — 6.6) (Table 2).

Table 2: Annual percentage variation by suicide mortality among young people
according to sex and state of residence from 2010 to 2019. Parnaiba, Piaui, Brazil,
2021.

Annual Percentage

Population Period Change (IC 95%F) P value Tendency
According to
sex
Northeast 2010-2014 -0,3 (-5,2-4,8) 0,9 Stationary
oriheas 2014-2019 5,3 (1,8 - 8,9) <0,001 Growing
Male 2010-2019 3,2(2,0-4,5) <0,001 Growing
Female 2010-2014 -2,9(-10,8-5,7) 0,4 Stationary
2014-2019 6,0 (0,01 —12,3) <0,001 Growing
According to
estate
Maranhao 2010-2019 3,9(0,9-6,9) <0,001 Growing
Paraiba 2010-2019 5,7 (-0,4-12,1) 0,1 Stationary
Pernambuco 2010-2019 3,3(0,1-6,6) <0,001 Growing
Piaui 2010-2019 4,9 (1,1-28,8) <0,001 Growing
Rio Grande do 2010-2019 3,1 (4,3 - 11,1) 0,4 Stationary
Norte
Sergipe 2010-2012 '12’%)('39’2 - 0,2 Stationary
2012-2019 0,7 (-4,0-57) 0,7 Stationary

*1C95%: 95% confidence index.

The spatial distribution of the average crude suicide mortality rate for the period 2010-
2019 is shown in Map A. It can be seen that, even though it is a map of gross mortality
rates, the distribution of the highest rates is mostly in the state of Piaui. After softening
by the Bayesian method, clusters of deaths were found (in orange and brown) that
covered a significant portion of the cities in the states of Piaui, Ceara and Southern
Maranhao, with rates ranging from 8.47 to 25.42 deaths per 100,000 inhabitants (Map
B) (Figure 1).

The Moran Global index showed a statistically significant positive spatial auto-
correlation (I = 0.12; p=0.001). Once the spatial dependence was verified, the Local
Moran Index was calculated in order to identify clusters of the problem. Thus, in map
C, the classification of the cities in the Northeast is observed in terms of mortality rates
from suicide among young people, according to the Moran scatter plot. Cities with a
High/High spatial pattern (in red) are predominantly located in the states of Piaui,
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Ceara, Rio Grande do Norte and Paraiba. Cities with a Low/Low distribution pattern (in
green) are located especially in Bahia, Maranhao, Rio Grande do Norte and Paraiba.

All cities that presented a spatial pattern in the Moran Map (Map C) were significant in
the Lisa Map (Map D) with p<0.05. However, it can be observed that almost all cities
with a High/High spatial pattern and a statistical significance of 99.9% (p=0.001) are in
the state of Piaui (Figure 1).

Figure 1 also shows the maps of clusters and relative risk of deaths from suicide
among young people, calculated using the purely spatial Scan method. In map E, 11
clusters were identified, in which only six were statistically significant (p<0.05). The
primary cluster (in red), which is the one with the highest likelihood, included 155
cities, predominantly in the northeastern subregion Meio Norte, in the state of Piaui.
Furthermore, as in the spatial auto-correlation test, some cities in Ceara, Rio Grande
do Norte and Paraiba, although secondary, also showed significant spatial clusters (in
yellow). Map F, on the other hand, shows that the municipalities of Jurema (PI), Rio
Grande do Piaui (Pl), Santa Cruz do Piaui (Pl) and Aroeiras do Itaim (PI) (in dark
blue), have a risk of suicide of 7, 04 to 10.57 times higher than the risk observed in the
entire Northeast region.
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Figure 1: Spatial pattern of suicide mortality among young people in the
Northeast in the period 2010-2019. Parnaiba, Piaui, Brazil, 2021.
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Table 3 presents detailed information on clusters of suicide deaths in the young
population identified by the purely spatial Scan method. The primary cluster has a
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radius of 218.8 km and its cities have, on average, 2.18 times more risk of suicide
compared to the entire studied area (Northeast).

Table 3: Spatial clusters of deaths from suicide in young people in the Northeast in the
period 2010-2019, defined by purely spatial scanning statistics. Parnaiba, Piaui, Brazil,

2021.

. o N°
Cluster N° of cities Radius N of expected RR* LRR** P
(km) cases Value

of cases

1 155 218,8 517 250,4 2,18 115,7 <0,001
2 91 175,2 465 230,3 2,12 97,8 <0,001
3 19 190,7 65 24,0 2,72 23,9 <0,001
4 63 77,4 102 55,8 1,84 15,4 <0,001
5 129 144,3 340 251,8 1,37 14,7 <0,001
6 15 33,9 164 109,4 1,51 12,0 <0,001
7 82 121,7 225 171,3 1,32 7,9 0,26
8 23 143,1 69 411 1,68 79 0,26
9 6 52,1 30 13,7 2,19 7,2 0,45
10 1 0,0 9 2,1 4,13 59 0,85
11 13 64,4 42 23,7 1,77 57 0,9

*RR: Relative risk for the cluster compared to the rest of the state;
**LLR: Logarithmic likelihood ratio test.

Table 4 shows the adjustment of the OLS model for the suicide mortality rate among
young people. In this model, the coefficient of determination (R?) was 0.0166, which
means that the set of selected socioeconomic indicators was able to partially explain
the variability of suicide at 1.66%.

The socioeconomic indicators percentage of unemployed aged 15 to 24 years (B = -
0.05; p=0.02) and percentage of vulnerable to poverty (B = -0.06; p=0.03) showed a
negative association with the suicide in the young population. In turn, the indicators:
illiteracy rate from 18 to 24 years old (8 = 0.15; p=0.01) and percentage of people from
18 to 24 years old with complete primary education (B = 0.09; p<0.001) showed a
positive association with mortality (Table 4).

Table 4: Final Multiple Linear Regression model or OLS of indicators
associated with suicide among young people in the Northeast in the period 2010-2019.
Parnaiba, Piaui, Brazil, 2021.

Coefficient

. L o
Socioeconomic indicators B) IC 95% P value VIF***
Percentage of unemployed - ) ) .

15 to 24 years old 0,05 0,09 —-0,01 0,02 1,30
Percentage of vulnerable to -0,06 0,11 —-0,01 0,03 1,26
poverty

llliteracy rate - 18 to 24 0.15 0,03 - 0,27 0,01 1,80
years old
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Percentage of people with
complete elementary 0,09 0.05-0.13
school- 18 to 24 years old

<0,001

1,75

* Determination coefficient (R?) = 0,0166;
**1C 95%: Confidence index of 95%
***VIF: Variance Inflation Factor

DISCUSSION

The results lead us to confirm that there was an increase in mortality from suicide in
the young population of the studied region. Young women presented the higher
increase in suicide mortality in northeastern Brazil in recent years. The same fact was
observed in a study performed in Spain, which showed that suicide mortality among
women increased from 2010 to 2016, while among men the rates remained stable,
requiring further studies to justify the determinants of this increasing according to
gender('3),

In this study, spatial clusters of deaths by suicide were identified, with emphasis on the
state of Piaui. This finding corroborates with a study which showed that among the ten
cities with the highest suicide rates in the Northeast region, five belonged to Piaui('4.
Although poverty and income inequality in the Northeast region of Brazil have declined
in recent decades, this region still has the worst social indicators compared to other
regions of the country, in addition it presents strong patterns of socioeconomic
heterogeneity in its territory('#). In the states of Maranh&o and Piaui are concentrated
cities with a high percentage of poverty, a high Gini index and the lowest per capita
income, surrounded by other municipalities in the same situation, located mainly in the
northeastern subregion of Meio Norte. This subregion represents a transitional area
between the Amazon and the semi-arid backlands of the northeast, composed by the
states of Maranhdo and West of Piaui, which is economically poorly developed,
prevailing activities such as plant extractivism, traditional agriculture and extensive
livestock farming(®).

The state of Ceara also presented clusters of deaths from suicide among young
people. It is observed that the historical trajectory of the Northeast presents resistant
patterns of socio-spatial inequalities. However, the region's achievements in recent
decades are notorious, such as poverty reduction, income growth, strong growth and
changes in economic dynamics('9). In this context, Ceara state has passed for a broad
process of transformation in recent decades, with important advances in economic and
social indicators, which has presented as consequence an improvement in the
population's well-being('®).

Furthermore, research developed in Rio Grande do Norte showed that deaths by
suicide were not related to worse living conditions, as socioeconomic indicators were
associated with high mortality rates, especially in well-developed regions('”). Likewise,
an investigation carried out in India showed that populations who lived in less
economically developed states were associated with a lower risk of suicide compared
to more developed states('®). We emphasize the complexity of the suicide problem
which, as it has a multifactorial cause, requires a contextual analysis of individuals in
order to act in situations of higher risk and prevent its occurrence(?.
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Regarding the analysis of associated factors, it was observed that the variable
percentage of unemployed persons aged 15 to 24 years had a negative association
with mortality from suicide among young people in the Northeast. A study performed
with young adults in France showed that unstable and unfavorable jobs can increase
the possibilities of suicidal behavior, which must be monitored, especially in economic
crisis periods(19),

In this context, the working population can often be exposed to precarious working
conditions, low wages, transportation difficulties and long commutes to work, which
can have disastrous effects on the physical and mental health of individuals. Such
conditions indicate that work-related overload and emotional suffering can be so
accentuated that the worker's risk of suicide is higher than the risk attributed to the
unemployed®9).

The percentage of people vulnerable to poverty also had a negative association with
suicide mortality among young people, which means that the lower the income, the
higher the suicide mortality rate. A similar finding was observed in a study carried out
in Rio Grande do Sul, a state with cities with the highest suicide rates in the country,
which indicated that cities with the highest percentage of people in poverty had higher
numbers of suicides. Therefore, we emphasize that the results should be interpreted
with caution, due to the complexity of the factors that influence the intention to commit
suicide, not reducing them only to economic factors @)

The illiteracy rate variable was a risk factor for suicide mortality, which means that the
higher the illiteracy rate, the greater the risk of suicide mortality among young people.
The low level of education has been identified as a risk factor for suicide in many
investigations developed in Brazil ?'-24) and in other countries (182 It is important to
emphasize that a systematic review with meta-analysis showed that school-based
educational suicide prevention interventions had a positive effect on the prevention of
suicide attempts (26),

On the other hand, the variable percentage of people with complete elementary
education also showed a positive association with suicide mortality. A similar finding
was observed in a study carried out in South Africa, which found that people with any
education (primary school and above) were more likely to die from suicide compared
to people who had no education. This investigation also demonstrated that the risk of
death from suicide increased as the level of education increased 7).

This study presents as limitation the use of secondary data, which may present
inconsistencies due to inadequate filling and underreporting. In addition, indicators and
population data refer to the 2010 Demographic Census and Inter-Census Estimates,
as the new national census scheduled for 2020 has not been done. Furthermore,
some results of this study should be interpreted with caution, as even the predictor
variables of suicide having shown statistical significance in the OLS model, their
estimated coefficients are very close to zero, demonstrating that their effect on the
outcome variable is small. Despite this, such limitations do not make the research
impracticable and do not reduce its importance.

CONCLUSION

Through this study, it was possible to observe a significant tendency of increasing
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mortality from suicide among young people in the Northeast region, especially in Piaui
and Bahia. In addition, six spatial clusters of suicide were identified, and the primary
cluster predominantly included cities from the Middle North part of Piaui. Finally, the
socioeconomic indicators, percentage of unemployed aged 15 to 24 years, percentage
of vulnerable to poverty, presented negative association with suicide among the young
population. The illiteracy rate between 18 and 24 years old, and the percentage of
people between 18 and 24 years old with complete elementary school presented a
positive association.

The findings of this study produce evidences that contributes to understand the
epidemiological profile and the way in which suicide is distributed among young people
in the time and space of the Northeast region, and they also show social indicators
that are presented as protective or risk factors for this public health problem. Such
information may support the development of specific prevention policies for this age
group. In this context, it is important to emphasize the necessity of directing prevention
strategies to the cities which present more frequent cases, so that public health
actions would be more effective.
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