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Abstract

Suicide among adolescents has become a major public health problem world-
wide. Our study sought to describe the most commonly used methods of sui-
cide among adolescents aged 10 to 19 years in Brazil between 2006 and 2015. 
Complete data were obtained from the Brazilian Health Informatics Depart-
ment (DATASUS) and coded into seven categories of suicide methods. The fol-
lowing statistical analyzes were performed: chi-square (χ2) tests to examine 
the association between the frequency of each suicide method and the year; 
odds ratios (OR) and 95% confidence intervals (95%CI) compared the rela-
tive chances of each suicide method occurring between boys and girls. In total, 
8,026 suicides among Brazilian adolescents were registered over the analyzed 
period. The most commonly used method of suicide by both sexes was hang-
ing (2015 = 70.3%), and the most significant increase was observed in girls 
(2015 = 65.82%). The proportional use of arms (2006 = 14.2%; 2015 = 9.1%) 
and poisoning (2006 = 13.3%; 2015 = 9.2%) decreased over the period. The 
increase in hanging is worrisome, mostly due to difficulties to impose access 
barriers and to its high lethality. In such context, a comprehensive under-
standing of suicide behaviors among adolescents in Brazil should be drawn to 
inform general prevention measures and, more specifically, the reasons for the 
increase in hanging need to be further investigated.
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Introduction

Globally, more than 800,000 deaths from suicide are recorded every year and it is the second leading 
cause of death among people 15-29 years old, thus becoming a major public health concern world-
wide 1. An analysis of the World Health Organization (WHO) showed minor changes in the average 
suicide rate of children aged 10-14 years 2. On the other hand, suicide rates among adolescents aged 
15-19 years significantly increased in South America (boys: from 7.36 to 11.47 per 100,000; girls: 
from 5.59 to 7.98 per 100,000) 3.

In Brazil, the WHO also indicated an increase in suicide rates among adolescents aged 15-19 years 
from 1990-2009 3. Additionally, a study showed an increase in the age-adjusted suicide rate among 
adolescents of 9% between 2006 and 2015 4. Moreover, another study showed that the suicide rate 
of adolescents increased by 24% in six large Brazilian cities and by 13% in the country between 2006 
and 2015 5.

One study about suicide methods in adolescents aged 10-19 years from the WHO Mortality Data-
base (2000-2009), with 86,280 suicide cases recorded in 101 countries, showed that the most frequent 
suicide method for both gender and age groups was hanging; additionally, boys used almost twice 
more hanging or firearms than girls, who chose slightly more poisoning (by pesticides or drugs) and 
jumping from heights 6.

A few studies about suicide methods among adolescents have been conducted in Brazil. They have 
used data from the Health Informatics Department (DATASUS) that covered three decades; however, 
these studies have used information collected before 2007. One study analyzed suicide among young 
Brazilians between 15 and 24 years in nine Metropolitan Regions, from 1979 to 1998, concluding that 
the main suicide methods used were hanging, strangulation and suffocation, mainly in Porto Alegre, 
and the use of arms and explosives, in Belo Horizonte 7.

Another study in Brazil examined the methods of suicide between 1980 and 2006. In most regions 
and in different age groups, the most frequent methods of suicide among adolescents aged 10-19 years 
were hanging, arms and poisoning 8. Regional differences of suicide methods were observed: in the 
Northeast region, hanging (48.8%), poisoning (18.2%) and arms (16.9%) were the predominant suicide 
methods; in the Southeast, hanging (39.6%), other methods (24.2%) and arms (16.5%) prevailed 8.

In another study carried out in Minas Gerais State, Brazil, between 1996 and 2002, the main 
method of suicide among adolescent boys was hanging/strangulation/suffocation (1.1 per 100,000 
inhabitants), followed by use of arms (0.6 deaths per 100,000 inhabitants). Among women, the meth-
ods were hanging/strangulation/suffocation and self-intoxication with poisoning and pesticide (0.3 
deaths per 100,000 inhabitants) 9.

In Brazil, governmental efforts for suicide prevention have been relatively modest. More consis-
tent strategies started in the last two decades, as indicated by the launching of the National Strategy 
for Suicide Prevention in 2006 10. Increasing mental health assistance coverage was the most imple-
mented strategy. Moreover, psychosocial care services have a fundamental role in the prevention of 
suicide, especially where there are Centers for Psychosocial Care (CAPS), an initiative of the Brazilian 
Unified National Health System (SUS) 11.

The aims of this study are (i) to describe the methods of suicide most commonly used by ado-
lescents aged 10-19 years in Brazil between 2006 and 2015, and (ii) examine if these methods differ 
by gender. This information could inform prevention strategies and public health policies, limiting 
access to these methods.

Methods

This study has 10-year ecological design, from January 2006 to December 2015. Data on the suicide 
methods used by adolescents in Brazil were collected according to the chronological limits of adoles-
cence (10-19 years) and gender.

We obtained records on suicide methods for 10 years from the DATASUS (http://tabnet.
datasus.gov.br/cgi/deftohtm.exe?sim/cnv/obt10br.def, accessed on 21/Mar/2018), since the data  
were complete 12.
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In Brazil, suicide methods are registered using the 10th revision of the International Classification 
of Diseases (ICD-10) 13: intentional self-harm (X60-X84), event of undetermined intent (Y10-Y19), 
and sequelae of intentional self-harm and events of undetermined intent (Y87.0). The last two catego-
ries were included in the analyses according to recommendations of the Brazilian Ministry of Health, 
due to possible failures in the codification of the cause of suicide in these groups 14. Data on suicide 
methods in Brazil derive from information contained in death certificates compiled by the Mortality 
Information System (SIM) of the Ministry of Health 14. In our study, suicide methods were catego-
rized into seven groups: hanging/drowning (ICD-10 codes X70 and X71), self-intoxication (codes 
X60-X67, X69, Y11-Y17, and Y19), poisoning by pesticides (codes X68 and Y18), use of arms (codes 
X72-X79), jumping from heights (code X80), jumping/laying in front of a moving object/crashing 
of motor vehicles (codes X81 and X82), and “other methods” include intentional self-harm by other 
specified means (caustic substances, except poisoning; crashing of aircraft and electrocution), and 
intentional self-harm by unspecified means (codes X83 and X84) 13. All information was complete on 
the DATASUS database.

Ethics aspects

This study was approved by the Ethics Research Committee of the Federal University of São Paulo 
(CEP-UNIFESP) and the São Paulo Hospital of Brazilian Platform with protocol n. 3,006,523.

Statistical analysis

The data were obtained from the DATASUS and coded into the seven aforementioned categories of 
suicide methods, disaggregated by gender. Statistical analyses were performed using the MedCalc 
Software, version 18.11 (https://www.medcalc.org/). Descriptive statistics were reported in terms 
of frequency and proportion of each suicide method by year and gender. Chi-squared tests (χ2) with 
a 0.05 significance level were performed to compare the frequency of each suicide method in 2006 
and 2015. Odds ratios (OR) and 95% confidence intervals (95%CI), and z-tests with corresponding 
p-values (also with a 0.05 significance level) were estimated to compare the relative odds of the occur-
rence of each method of suicide among boys (category of reference) and girls.

Results

In total, 8,026 cases of suicide among Brazilian adolescents aged between 10-19 years were registered 
during the study period. In 2006 (Table 1), 804 cases of suicide in this age group were registered, 529 
boys (65.8%) and 275 girls (34.2%). Hanging was the most frequent method (54.9%), followed by the 
use of arms (14.2%), self-intoxication (13.3%) and pesticides (10.7%); the less frequently used meth-
ods were jumping from height (2.9%), other methods (2.7%) and jumping/laying in front of moving 
objects/crashing of motor vehicles (1.1%). In 2015 (Table 2), 892 cases of suicide were registered, with 
617 boys (69.2%) and 275 girls (30.8%), showing a significant increase when compared with 2006 
in hanging (70.3%, +15.4%, χ2(1) = 43.00, p < 0.001) and a non-significant increase in jumping from 
height (4.3%, +1.4%, χ2(1) = 2.36, p = 0.12); there were significant reductions in the use of arms (9.1%, 
-5.1%, χ2(1) = 10.79, p = 0.001), self-intoxication (9.2%, -4.1%, χ2(1) = 7.17, p = 0.007), pesticides (4.9%, 
-5.8%, χ2(1) = 20.12, p < 0.001) and other methods (1.2%, -1.5%, χ2(1) = 5.07, p = 0.02). Jumping/laying 
in front of moving objects/crashing of motor vehicles remained relatively low and constant between 
2006 and 2015 (1.0%, -0.1%, χ2(1) = 0.04, p = 0.84). Figure 1 shows the variations in the methods of 
suicide used by Brazilian adolescents between 2006 and 2015. Hanging has increased, becoming the 
method most used by adolescents. The other methods have remained the same.

Comparisons by sex showed that in 2006, boys more frequently used hanging (OR = 2.63, 95%CI: 
1.95-3.54) and arms (OR = 2.02, 95%CI: 1.26-3.24) than girls, whereas boys less frequently used pesti-
cides (OR = 0.24, 95%CI: 0.15-0.38), self-intoxication (OR = 0.37, 95%CI: 0.24-0.55) and other meth-
ods (OR = 0.42, 95%CI: 0.18-0.99) than girls. In 2015, boys used arms significantly more frequently 
(OR = 2.08, 95%CI: 1.16-3.71) than girls, whereas boys used less self-intoxication (OR = 0.43, 95%CI: 
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Figure 1

Changes in the methods of suicide used by Brazilian adolescents between 2006 and 2015.

Table 1

Suicide methods for boys and girls aged 10-19 years in Brazil in 2006.

Suicide methods Total Boys Girls Boys vs. girls

n % n % n % OR 95%CI SE

Hanging/Drowning 441 54.9 333 75.5 108 24.5 2.63 1.95-3.54 0.15

Self-intoxication 109 13.3 49 45.0 60 55.0 0.37 0.24-0.55 0.21

Pesticide 86 10.7 30 34.9 56 65.1 0.24 0.15-0.38 0.24

Arms 114 14.2 89 78.1 25 21.9 2.02 1.26-3.24 0.24

Jumping from heights 23 2.9 12 52.2 11 47.8 0.56 0.24-1.28 0.43

Moving objects/Crashing 9 1.1 6 66.7 3 33.3 1.04 0.26-4.19 0.71

Other 22 2.7 10 45.5 12 54.5 0.42 0.18-0.99 0.43

Total 804 100.0 529 65.8 275 34.2

95%CI: 95% confidence interval; OR: odds ratio; SE: standard error. 
Note: significant values (p < 0.05) in bold.

Table 2

Suicide methods used by boys and girls aged 10-19 years in Brazil in 2015.

Suicide methods Total Boys Girls Boys vs. girls

n % n % n % OR 95%CI SE

Hanging/Drowning 627 70.3 446 71.1 181 28.9 1.35 0.99-1.84 0.16

Self-intoxication 82 9.2 42 51.2 40 48.8 0.43 0.27-0.68 0.24

Pesticide 44 4.9 25 56.8 19 43.2 0.57 0.31-1.05 0.31

Arms 81 9.1 66 81.5 15 18.5 2.08 1.16-3.71 0.30

Jumping from heights 38 4.3 26 68.4 12 31.6 0.96 0.48-1.94 0.36

Moving objects/Crashing 9 1.0 5 55.6 4 44.4 0.55 0.15-2.08 0.67

Other 11 1.2 7 63.6 4 36.4 0.78 0.23-2.68 0.63

Total 892 100.0 617 69.2 275 30.8

95%CI: 95% confidence interval; OR: odds ratio; SE: standard error. 
Note: significant values (p < 0.05) in bold.
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Figure 2

Changes in the methods of suicide used by Brazilian adolescents between 2006 and 2015.

0.27-0.68) than girls (Table 1). According to Figure 2, hanging increased in both sexes from 2006 to 
2015 (boys: +9.4%, χ2(1) = 12.1, p = 0.0005; girls: +26.7%, χ2(1) = 38.94, p < 0.001). Between 2006 and 
2015, suicide by arms decreased significantly only among boys (-5.9%, χ2(1) = 8.51, p = 0.004). Suicide 
by self-intoxication decreased in both sexes (boys: -3.59%, χ2(1) = 5.39, p = 0.02; girls: -7.27%, χ2(1) = 
4.88, p = 0.03), whereas the use of pesticides showed a significant decrease from 2006 to 2015 only 
among girls (-13.45%, χ2(1) = 21.09, p < 0.001).

Discussion

The use of suicide methods by boys and girls varied between January 1, 2006, and December 31, 2015, 
with hanging increasing by 15%. In the same period, the use of arms and self-intoxication by poison-
ing and pesticide reduced. The understanding of the possible factors underlying such changes could 
help to define future interventions.

The total proportion of suicides in adolescents by the use of arms between 200 and 2015 decreased 
from 14.2% to 9.1% possibly due to the Disarmament Statute (Law n. 10,826/2003) 15, which updated 
the legislation on registration, possession and trade of arms in Brazil, restricting the access to arms. 
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However, recent U.S. legislation restricting access to arms was not associated with a reduction in the 
number of arms suicides of young men in the U.S. Restricted access to arms, in turn, was associated 
with a significant reduction in suicide among Canadian men aged 15-34 and young Australians, but 
with a simultaneous increase in hanging suicides in the latter group 16. In Brazil, the total number of 
suicides in adolescents by hanging increased from 54.9% to 70.3% between 2006-2015 1,17,18.

We also found a relative decrease in poisoning over the same period, from 10.7% to 4.9%. World-
wide, poisoning is a major global health issue, especially in developing countries 8. Deaths from pesti-
cide ingestion are a major contributor to the global burden of suicide and premature mortality 19. In 
Brazil, Law n. 6,670/2016 establishes the National Policy for the Reduction of Agrochemicals, with the 
aim of implementing actions that contribute to the progressive reduction of the use of agrochemicals 
in agricultural, livestock, extractive and natural resources management practices 15.

The change may reflect the restriction of access to arms and pesticide in Brazil, leading to an 
increase in hanging, a highly lethal suicide method. No specific measures seem efficient against this 
method, probably due the difficulty to impose barriers to avoid it 20. Another explanation could be 
the increased coverage of medical care in the Emergency Room regarding poisonings and traumas 
caused by arms 21.

In our study, patterns of suicide methods in children and adolescents reflect the lethality 22, avail-
ability 6, and cultural acceptability of suicide 23. Arms and hanging are the most lethal methods, with 
lethality of 60% and 47.5%, respectively 6. Pesticides have also been reported as highly lethal, especially 
herbicides (42.7%). The overall death was higher in boys and increased with age 6. In one study in 
rural India, suicide rates among women aged 15-24 were higher than those for men of the same age 
19. Female suicide rates in India are among the highest in the world 19,24. These rates were believed to 
be higher in rural India because of the greater availability of pesticides combined with poorer access 
to emergency medical care 24.

As the use of methods associated with increased lethality is more likely to result in death, suicide 
prevention has focused especially on restricting access to suicide methods, which is perhaps where 
the greatest success has been achieved 25,26,27. Key prevention strategies can be population-based (for 
instance, mental health promotion, education, awareness by campaigns on mental resilience, respon-
sible media coverage, limited access to suicide methods) as well as targeting high-risk subgroups (e.g., 
specific school-based programs, educating gatekeepers in different domains, providing crisis hotlines 
and online help, detecting and coaching families at increased risk) or even focusing on individuals 
identified as suicidal (e.g., improving mental health treatment, follow-up after suicide attempts and 
strategies for coping with stress and grief) 28,29. Studies suggest that low-cost follow-up interventions 
in which physicians and health professionals contact patients who have attempted suicide (especially 
patients who do not undergo any treatment) using letters to express concern and support may help to 
reduce the suicide rate after a psychiatric or general hospital/intensive care discharge 30.

The main limitation of our study was the possibility of underreporting of suicides by death cer-
tificates that indicate the cause of death as undetermined, or other causes, especially in relation to 
adolescents. There are many reasons for underreporting, such as reluctance of doctors and family 
members to determine the cause as suicide due to possible cognitive immaturity of adolescents, but 
also to avoid social stigma and shame for the family of the young person. Data collection can also be 
influenced by local scarcity of health professionals. Another limitation is the study geographical area, 
since the precision may vary in different areas due to the country’s continental extension.

Preventing adolescent suicide is a global imperative 1,31. Several studies have shown promising 
initial results regarding the efficacy of follow-up care and suicide prevention 30,32.

We suggest further research on adolescent suicide rates and methods from 2015, due to the differ-
ent environmental, social and family influences of modern times.
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Resumo

O suicídio entre adolescentes é um importante pro-
blema de saúde pública em nível global. O estudo 
teve como principal objetivo descrever os métodos 
de suicídio mais usados por adolescentes brasileiros 
entre 10 e 19 anos de idade, de 2006 a 2015. Fo-
ram obtidos dados completos do Departamento de 
Informática do SUS (DATASUS), codificados em 
sete categorias de métodos de suicídio. As seguin-
tes análises estatísticas foram realizadas: testes de 
qui-quadrado (χ2) para examinar a associação en-
tre a frequência de cada método de suicídio e o ano 
do óbito. As razões de chances (OR) e intervalos de 
95% de confiança (IC95%) compararam as chan-
ces relativas entre homens e mulheres para cada 
método de suicídio. Durante o período analisado, 
houve 8.026 suicídios entre adolescentes. O enfor-
camento foi o método de suicídio mais usado em 
ambos os sexos eram (2015 = 70,3%), com um au-
mento mais agudo em mulheres (2015 = 65,82%). 
O uso proporcional de armas (2006 = 14,2%;  
2015 = 9,1%) e envenenamento (2006 = 13,3%; 
2015 = 9,2%) diminuiu ao longo do período. O 
aumento dos enforcamentos é preocupante, susci-
tando questões com dificuldades na imposição de 
barreiras de acesso e a alta letalidade desse méto-
do. Nesse contexto, precisa haver uma compreen-
são mais abrangente dos comportamentos suicidas 
entre os adolescentes brasileiros para informar as 
medidas preventivas em geral e, mais especifica-
mente, para elucidar os motivos para o aumento 
dos suicídios por enforcamento.
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Resumen

El suicidio entre adolescentes se ha convertido en 
un importante problema de salud pública en todo 
el mundo. El objetivo de este estudio fue describir 
los métodos de suicido usados más comúnmente 
entre adolescentes, con edades comprendidas en-
tre los 10 y 19 años, en Brasil desde 2006 hasta 
2015. Los datos completos se obtuvieron del De-
partamento de Informática del Sistema Único de 
Salud (DATASUS) y se codificaron en siete catego-
rías de métodos de suicidio. Se realizaron análisis 
estadísticos: tests chi-cuadrado (χ2) para examinar 
la asociación entre la frecuencia de cada método 
de suicidio y año. Odds ratios (OR) y los inter-
valos del 95% de confianza (IC95%) compararon 
las oportunidades relativas de cada método sui-
cidio que se produce entre hombres y mujeres. Se 
registraron 8.026 suicidios entre adolescentes bra-
sileños durante el período analizado. El método de 
suicidio más comúnmente usado por ambos sexos 
fue ahorcamiento (2015 = 70,3%), se observó un 
aumento más pronunciado en mujeres (2015 = 
65,82%). El uso proporcional de armas (2006 = 
14,2%; 2015 = 9,1%) y envenenamiento (2006 = 
13,3%; 2015 = 9,2%) descendió durante este perío-
do. El incremento por ahorcamiento es preocupan-
te, principalmente, en lo que se refiere a las difi-
cultades para imponer barreras de acceso, así como 
por su alta letalidad. En este contexto, se deberían 
describir más los comportamientos suicidas entre 
adolescentes en Brasil para comprenderlos mejor, 
con el fin de que se tomen medidas de prevención 
general y, más específicamente, se profundice en 
las razones del incremento de ahorcamientos.

Adolescente; Salud Mental; Suicidio; Estudios de 
Series Temporales
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