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Agora, precisavam de mandar recado, ao arraial, para fazerem
0 caixdo e aprontarem o enterro, com acompanhamento de
virgens e anjos. Ai, Tiantbnia tomou coragem, carecia de contar:
que, naquele dia, do arco-iris da chuva, do passarinho,
Nhinhinha tinha falado despropositado desatino, por isso com
ela ralhara. O que fora: que queria um caixaozinho cor-de-rosa,
com enfeites verdes brilhantes... A agouraria! Agora, era para se
encomendar o caixdozinho assim, sua vontade? O pai, em
bruscas lagrimas, esbravejou: que ndo! Ah, que, se consentisse
nisso, era como tomar culpa, estar ajudando ainda a Nhinhinha
a morrer... A mae queria, ela comegou a discutir com o pai. Mas,
no mais choro, se serenou — 0 sorriso tdo bom, tdo grande —
suspensdo num pensamento: que ndo era preciso encomendar,
nem explicar, pois havia de sair bem assim, do jeito, cor-de-rosa
com verdes funebrilhos, porque era, tinha de ser! — pelo
milagre, o de sua filhinha em gloria, Santa Nhinhinha.

(ROSA, Jodo Guimarées, 1962)
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RESUMO

Introdugdo: Comportamentos suicidas em jovens sao um grande problema de saude
publica e a carga de mortalidade entre criangas e adolescentes nao foi
suficientemente estudada. Neste trabalho, buscamos revisar e descrever a producao
cientifica brasileira sobre suicidio em criangas e adolescentes. Também objetivamos
avaliar a distribuicdo global de mortes por suicidio em individuos com idade entre 10
e 24 anos. Métodos: Primeiramente, realizamos uma revisao sistematica da literatura
indexada no PubMed/MEDLINE, buscando estudos sobre suicidio em individuos de 0
a 19 anos no Brasil até 31 de dezembro de 2017. Em segundo lugar, utilizamos a
metodologia do Global Burden of Disease Study 2017 (GBD 2017) para estimar a
carga de mortalidade por suicidio entre individuos de 10 a 24 anos por sexo e grupos
etarios especificos em 195 paises e territorios até 2017. Resultados: Na primeira
etapa, a revisao sistematica identificou 1.061 estudos, dos quais foram incluidos 146.
A maioria dos artigos incluidos (90,4%) foi classificada como estudos epidemioldgicos
observacionais. Apenas 52 estudos (35,6%) utilizaram dados primarios. Destes, 18
estudos (12,3%) avaliaram prevaléncia de comportamentos suicidas em amostras
populacionais. Apenas 37 publicagdes (25,3%) estudaram exclusivamente criangas
e/ou adolescentes. A maioria dos estudos (53,5%) foi conduzida com amostras das
regides sul e sudeste do Brasil. Na segunda etapa, a analise sistematica a partir do
GBD 2017 estimou que 120.933 (intervalo de incerteza 95% [lI195%], 113.263—
127.601) adolescentes morreram por suicidio em 2017, refletindo uma taxa global de
6,5 mortes (6,1-9,1) por 100.000 pessoas. Globalmente, suicidio foi a segunda
principal causa de morte entre adolescentes em 2017, causando 7,8% (7,4%-8,2%)
do total de mortes para aquele grupo etario. Nés identificamos uma variagao de 10
vezes nas taxas de suicidio entre as regides e de 30 vezes entre as nagdes. A razao
das taxas de suicidio femininas e masculinas (RFM) em 2017 foi de 0,74, variando de
0,11 até 1,91. Conclusao: Nossos resultados indicaram que o suicidio entre criangas
e adolescentes no Brasil € um fendmeno pouco pesquisado e que ha uma escassez
de estudos de intervengao desenhados para a populagdo jovem brasileira. Nossos
achados mostraram uma grande variacdo regional e nacional nos niveis de
mortalidade por suicidio entre individuos de 10 a 24 anos e também enfatizaram que
o suicidio tem se tornado uma das principais causas preveniveis de morte entre jovens

no mundo.



ABSTRACT

Introduction: Suicidal behavior in youth is a major public health problem, and mortality
burden among children and adolescents has not been comprehensively studied. We
aimed to review and describe the scientific output on suicide among children and
adolescents in Brazil. We also aimed to assess the global distribution of suicide deaths
among those aged 10-24 years. Methods: First, we conducted a systematic review of
the literature indexed in PubMed/MEDLINE from inception to December 31, 2017,
looking for studies on suicide among those aged 0-19 years in Brazil. Second, we used
the Global Burden of Disease Study 2017 (GBD 2017) methods to estimate the burden
of suicide mortality among those aged 10-24 years by sex and specific age groups for
195 countries and territories in 2017. Results: The systematic review identified 1,061
records, of which 146 studies were included. A large proportion of those studies
(90.4%) was classified as observational epidemiological research. Only 52 articles
(35.6%) used primary data. Of those, 18 studies (12.3%) evaluated prevalence of
suicidal behaviors in population-based samples. Only 37 publications (25.3%) studied
exclusively children and/or adolescents. Most of the studies (53.5%) were conducted
with samples from South and Southeast regions. The GBD 2017 analysis estimated
that 120,933 (95% uncertainty interval [95%UlI], 113,263-127,601) adolescents (aged
10-24) died from suicide in 2017, reflecting a global rate of 6.5 deaths (6.1-9.1) per
100,000 persons. Globally, suicide was the second leading cause of death among
adolescents in 2017, causing 7.8% (7.4%-8.2%) of total deaths in that age group. We
identified a ten-fold variation in the youth suicide deaths rates among GBD regions and
a thirty-fold variation among nations. The female to male ratio (FMR) of youth suicide
rates in 2017 was 0.74, ranging from 0.11 to 1.91. Conclusion: Our results indicated
that suicide among children and adolescents in Brazil is an understudied phenomenon
and there was a lack of interventional studies designed for the youth population until
2017. Our findings showed large regional and national variations in levels of suicide
mortality among those aged 10-24 years, and also emphasized that suicide has also

become a leading cause of preventable death in youth worldwide.
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1. Apresentagao

Este trabalho consiste na dissertagcdo de mestrado intitulada “Suicidio entre
Jovens: perspectivas cientificas brasileiras e carga mundial de mortalidade a partir do
Global Burden of Disease Study” apresentada ao Programa de Pds-Graduagdo em
Psiquiatria e Ciéncias do Comportamento da Universidade Federal do Rio Grande do
Sul (UFRGS), em maio de 2019. O trabalho é apresentado em seis partes, na ordem

que segue:

1. Introducédo, base conceitual e revisdo da literatura;
2. Objetivos;

3. Consideracgdes éticas;

4. Artigo 1;

5. Artigo 2;

6. Conclusdes e consideragdes finais.
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2. Introducgao

A cada ano, cerca de 800.000 pessoas morrem por suicidio mundialmente,
representando uma taxa global de 11,1 mortes por 100.000 pessoas e 1,5% das
mortes por todas as causas no mundo (1, 2). O suicidio é a segunda principal causa
de morte entre jovens de 10 a 24 anos e aproximadamente 75% dos suicidios em
adolescentes ocorrem em paises de baixa e média renda, muitos dos quais carecem
de recursos para abordar o problema (3, 4). Com a crescente relevancia do suicidio
como um problema de saude publica mundial, a Organizagdo das Nag¢des Unidas
(ONU) incluiu as mortes por suicidio como um indicador do terceiro ponto (3.4.2) dos
Objetivos de Desenvolvimento Sustentavel (Sustainable Development Goals - SDGs),
a fim de reduzir em um terco a taxa de mortalidade por suicidio até 2030, através de
prevencao, tratamento e da promogao de saude mental e bem estar (5). Além disso,
desde 2013, o Plano de Agao em Saude Mental da Organizagao Mundial de Saude
(OMS) determinou a meta de reduzir em 10% a mortalidade por suicidio no mundo até
2020 (6).

Nas comparagdes internacionais com 98 paises do mundo, o Brasil apresentou
taxas relativamente baixas de suicidio na infancia e adolescéncia, ocupando a 602
posicdo do mundo (7). Contudo, esta € a terceira principal causa de morte em
adolescentes brasileiros de 15 a 19 anos (7). Dados provenientes do mapa da
violéncia do Ministério da Saude (MS) revelaram um aumento de 40% das taxas de
suicidio entre 2002 e 2012 em adolescentes entre 10 e 14 anos e de 33,5% naqueles
entre 15 e 19 anos (8). Além disso, apesar de a Portaria MS n°1.271/2014 (9) ter
estabelecido o carater obrigatério e imediato da notificagdo de tentativa de suicidio na
Vigildncia de Violéncias e Acidentes do Sistema de Informacdo de Agravos de
Notificagédo (VIVA/Sinan), o primeiro relatério (10), publicado apenas em 2017, revelou
lacunas de notificacdo entre municipios e profissionais de saude.

O suicidio € um fendmeno complexo que se desenvolve interligado a fatores
genéticos, biolégicos e psicossociais, além de apresentar variagdes importantes por
faixa etaria, sexo, localizacdo geografica e contextos culturais (3, 4). Ainda, a
fenomenologia dos comportamentos suicidas permanece inconsistente, com falhas de
padronizagao de terminologia e dos sistemas oficiais de informagdes (11). Segundo a
OMS, as tentativas de suicidio em adolescentes ndo sdo monitoradas amplamente, e

apenas um tergo dos paises perguntam sobre suicidio nos questionarios escolares de
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saude (12). Apesar dos esforgos cientificos e publicos para desenvolver e implementar
estratégias de prevencgao de suicidio em varios paises (13), a literatura cientifica atual
permanece com diversas lacunas, incluindo o entendimento insuficiente da
progressao dos pensamentos e comportamentos no espectro suicida (3, 14); a baixa
incorporagdo de medidas neurobiolégicas aos estudos (3, 14); a escassez de
pesquisas em regides e em subgrupos com altas taxas de suicidio, como indigenas e
minorias étnicas (14); e a caréncia de ferramentas mais robustas e especificas para
predicédo de risco (15). Uma revisao recente sobre fatores de risco para suicidio aponta
para a necessidade de descoberta de novos fatores de risco e para o desenvolvimento
de algoritmos para diferentes populagdes, culturas e faixas etarias (16). Neste
sentindo, torna-se relevante compreender como a comunidade cientifica vem
estudando os fendmenos suicidas entre criangas e adolescentes no contexto da
realidade brasileira, a fim de identificar lacunas e areas de prioridade locais para
pesquisas futuras.

A literatura tem documentado que a alta incidéncia de psicopatologia entre o
inicio da adolescéncia e a idade adulta esta associada ao aumento de suicidios e
comportamentos de autolesao nesta faixa etaria, a qual se tona um alvo importante
para pesquisa e intervengao (17). Em menores de 14 anos, o suicidio € um fendmeno
menos frequente e ainda pouco compreendido do ponto de vista cientifico (4, 18).
Contudo, algumas regides do mundo vém apresentando aumento de incidéncia de
suicidios nesta faixa etaria durante a ultima década, principalmente entre as meninas
(19). Em relacé&o a adolescentes mais velhos e adultos jovens, diversos fatores de
risco especificos estdo bem estabelecidos, como historia de morte ou separacao
parental, bullying, contagio por pares e pela midia, orientagdo homossexual e
comportamentos de autolesao, os quais podem variar entre as diferentes culturas e
regides (3, 4, 14). Contudo, poucos estudos fornecem uma analise epidemioldgica
global e abrangente da mortalidade por suicidio em jovens. Estudos epidemioldgicos
comparativos entre regides e nagdes sdo amplamente relevantes para direcionar
estratégias de saude publica na prevencédo do suicidio, embora as diferengas de
registros e de subnotificacdo entre os paises sejam um desafio particularmente
relevante para a comparag¢ao da mortalidade por suicidio.

O Global Burden of Disease Study 2017 (GBD 2017) é uma ferramenta robusta
que aprimora os dados de mortalidade e utiliza medidas padronizadas para 195 paises

e territérios no mundo através do processamento de dados nacionais oficiais e da



13

producao de estimativas de morte e incapacidade (20). O estudo desenvolve, ainda,
meétodos estatisticos padronizados para compensar as classificacbes errbneas de
mortalidade e as subnotificagées (20). Além disso, o GBD 2017 produz padrdes por
sexo, idade, fatores de risco e indices sociodemograficos, com estimativas de

mortalidade comparaveis internacionalmente entre 1990 e 2017 (20).
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3. Base conceitual e revisao da literatura

3.1 Aspectos histéricos

O uso do termo suicidio é relativamente recente na histéria da humanidade,
tendo sido originado como um neologismo latino, da Inglaterra de 1630, o qual
significa “ato intencional de matar a si mesmo” (21). Contudo, ele foi primeiramente
utilizado em lingua francesa pelo abade iluminista Desfontaines (1737) com a seguinte
etimologia: sui significa proprio ou auto, enquanto cidium ou caedere significa matar.
Aparentemente, Thomas Browne — um médico e filésofo — foi o primeiro a cunhar o
termo suicidio em seu Religio Medici em 1645, a fim de distinguir entre os termos
utilizados até entdo como auto assassinato ou auto homicidio (22).

Ha relatos de suicidio ao longo de toda a histéria da humanidade, com registros
em manifestagdes ja em sociedades primitivas, previamente ao desenvolvimento da
escrita (23). Em Esquirol ja se encontram citagdes de Plutarco sobre o suicidio que
reinava epidemicamente em Mileto, onde as mulheres se invejariam umas as outras
porque a guerra mantinha os homens longe (23). Para os romanos, o suicidio nem
sempre era condenado. O Cédigo Justiniano, por exemplo, n&o punia o suicidio de
cidadaos romanos, entretanto, eram indesculpaveis os suicidios de militares ou
detentos (23).

A preocupagédo com o tema no Cristianismo remete a Santo Agostinho, no
século IV. Neste periodo, ja havia a ideia de que tirar a prépria vida era um pecado
contra Deus e um crime contra a autoridade da Igreja, que desejava deter o poder
sobre a vida e a morte dos fiéis (23). Na Idade Média, os corpos dos suicidas eram
pendurados pelos pés e queimados, enterrados de brucos com estacas no peito ou
arrastados por cavalos pelas ruas das cidades. A repressao aos suicidas s6 diminuiu
apos a Revolugao Francesa (1789-1799), quando suicidio ndo € mais considerado
como uma ameagca ao Estado e cessam as condenagdes (23).

Apenas no século XVIII que a discussao sobre o suicidio ultrapassa o ambito
religioso, filoséfico e moral e torna-se uma preocupagao médica. Casper teria sido o
primeiro a descrever suicidio de criangas e jovens na Prussia, entre 1788 e 1797 (24).
No fim do século XIX, acreditava-se muito que o suicidio em jovens era influenciado
pelas novelas e historias romanticas. Cabe lembrar a conhecida epidemia de suicidios

entre jovens, atribuida a identificacdo dos adolescentes com o protagonista de Os
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Sofrimentos do Jovem Werther (escrito por Goethe no século XVIII, o qual tematiza o
padecimento de um jovem inexperiente motivado por um rompimento amoroso),
motivou que a obra fosse banida da Europa. Atualmente, os aspectos cognitivos
imitativos de contagio continuam sendo fator de grande preocupagéo na faixa etaria
de criangas e adolescentes, pela sua grande prevaléncia como fator associado (25).

Uma das classificagdes cientificas mais precoces de suicidio foi iniciada por
Emile Durkheim, em seu livro intitulado O Suicidio, de 1897 (22). O autor dividiu
suicidio nos tipos egoista, anémico e altruista. Os egoistas constituiam individuos
solitarios, pouco integrados em seus ambientes. Os anémicos eram individuos que se
suicidavam apds mudancgas nas circunstancias de vida como perda de emprego ou
de um amor. Ja os tipos altruistas morriam por uma causa, como soldados e martires.
O estudo de Durkheim foi o primeiro estudo ecolégico sobre o suicidio, examinando
as taxas de mortes autoprovocadas em diferentes paises (22).

No inicio do século XX o suicidio em criancas e adolescentes era associado a
escola e aos estudos (23). A partir da década de 1930, aspectos constitucionais e
hereditarios predominaram nas tentativas de explicagdo (23). Até os anos 1950, a
literatura sobre suicidio foi confinada a relatos de caso, revisbes demogréficas de
certiddes de oObito e especulacédo sobre a dinamica do comportamento do ponto de
vista psicanalitico (23, 26). A primeira comunicacdo cientifica de suicidio em
adolescentes s6 se da em 1954, com o estudo de uma série de casos de 4 tentativas
de suicidio (27). No final desta década ocorreu o primeiro estudo sistematico de
autépsias, que foi executado por Robins et al. (28) na Universidade de Washington.
Nos anos 1960, observou-se 0 aumento de suicidio por jovens masculinos, que se
perdurou pelas trés décadas seguintes (19). Embora o periodo tenha sido marcado
por crescimento de um movimento de prevengao ao suicidio nos Estados Unidos,
relativamente pouca informagao de pesquisa emergiu. Durante os anos 1980 as taxas
de suicidio em adolescentes do sexo masculino brancos praticamente dobraram
naquele pais, passando a atrair maior atengao publica (19). A ocorréncia de varios
episodios de suicidio entre criangas e adolescentes alarmou o publico em geral e
estimulou esforgcos para o desenvolvimento de métodos para compreender e prevenir
suicidios em jovens. Uma forga-tarefa de clinicos e pesquisadores foi convocada pelo
Departamento de Servicos em Saude dos EUA para desenvolver politicas de reducao
das taxas de suicidios em jovens e seu relatorio foi publicado em 1989 (29). Desde

entdo, pesquisas sistematicas foram sendo desenvolvidas em diferentes centros, com
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foco em individuos com menos de 19 anos. Além disso, desde este periodo, a
pesquisa sobre o tema floresceu com o desenvolvimento de estudos epidemiolégicos

e fenomenoldgicos e de esforgos para estratégias de prevencgéao (30).

3.2 Conceitos, terminologia e classificagdo

A evolugao da teoria e pesquisa sobre suicidalidade tem sido prejudicada pelo
uso de termos e definicbes vagos e inconsistentes na literatura (15). Por exemplo, a
expressdo comportamento suicida muitas vezes é utilizada de forma generalizada
para qualquer ato contra si mesmo, independentemente da motivagao ou intengao
que levou a isto, o que inclui a autolesdo e o auto envenenamento. Alguns autores
(31, 32) utilizam a expresséo deliberate self-harm ou, simplesmente self-harm para
abranger todos os tipos de autolesbes e auto envenenamentos intencionais, a
despeito do desejo de morrer. Este termo tem sido utilizado, na lingua portuguesa,
como autoinjuria deliberada (AID) e tem aparecido mais comumente na literatura nos
ultimos anos (4), uma vez que intengdo suicida é considerada um fenémeno
dimensional, e as visdes do paciente e dos clinicos acerca da intencao suicida podem
diferir.

A inconsisténcia das definicdes sobre suicidio provoca importantes problemas
no mundo real, o que, por sua vez, impactam em questdes de saude publica
(certificagdo de morte e célculo dos indices de mortalidade), na pesquisa cientifica e
na pratica clinica (30). Cada um destes dominios possui diferentes razdes para a
elaboracdo de uma definicho de conceitos relacionados ao suicidio e,
consequentemente, diferentes aplicagbes para as defini¢ées (30). Sendo assim, os
fendbmenos envolvendo suicidalidade podem exibir diferengas importantes nas taxas
de prevaléncia, funcdes, correlagdes clinicas e desfechos. Em 2016, o National
Institutes of Health (NIH) desenvolveu um workshop a fim de aprimorar as estratégias
de prevencgao de suicidio (11). Entre as recomendacgdes publicadas, estdo a melhoria
dos sistemas de dados sobre suicidio, a fim de melhorar a identificacdo dos individuos
sob risco e aprimorar a habilidade de entender os fatores de risco e de protegdo. O
relatério recomenda desenvolver e implementar medidas padronizadas e
generalizadas para os diversos cenarios, comunidades e culturas, além de destacar

que os métodos de tentativas de suicidio e autolesdo devem ser melhor identificados
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(11). Assim, é fundamental conhecer as diferentes definicbes que envolvem os
fendmenos do suicidio, bem como buscar uma padronizagao para os termos.

O CDC (33) define o termo violéncia autodirigida, a qual é dividida em dois
tipos: violéncia suicida e violéncia autodirigida sem inteng&o suicida ou com intengdo
néo determinada. No dominio da violéncia suicida autodirigida, o suicidio é definido
como morte causada por uma lesao autodirigida com alguma intengao de morrer,
como resultado de um comportamento. Ja a tentativa de suicidio é definida como um
comportamento potencialmente lesivo, ndo fatal, auto direcionado, com alguma
intencédo de morrer. Por fim, a ideagéo suicida é definida como um pensamento sobre
suicidio, podendo se manifestar como uma consideracdo ou um plano. O CDC
considera os termos suicidio completo, tentativa abortada, suicidio ndo fatal, suicidio
bem-sucedido, gesto suicida e ameacga de suicidio como termos pejorativos e nao
adequados (33). Cabe ressaltar, ainda, que o CDC considera o termo parasuicidio
como demasiadamente amplo e vago, por isso também nao recomendado (33).

Em relagédo a terminologia para criangas e adolescentes, tradicionalmente os
conceitos sobre suicidalidade foram concebidos como um constructo unidimensional,
0 qual incluia um espectro abrangendo ideagdo passiva, intengdo ativa e o
comportamento suicida propriamente dito (34, 35). Estes aspectos passaram a
receber maior foco da literatura a partir da década de 1990, quando a prescricéo de
antidepressivos para criangcas e adolescentes aumentou consideravelmente e
provocou controvérsias quanto a associacao destas medicagdes com risco de suicidio
(36). Para avaliar esta associagdo, a agéncia norte-americana Food and Drug
Administration (FDA) decidiu promover uma metanalise a fim de examinar eventos
suicidas reportados por 24 ensaios clinicos pediatricos randomizados controlados por
placebo com inibidores seletivos da receptagdo da serotonina (ISRSs). Contudo, a
analise nao foi publicada por ter sido considerada de baixa confiabilidade, uma vez
que os conceitos envolvendo eventos potencialmente suicidas eram inconsistentes
(37). Naquela metanalise, alguns estudos descreveram eventos mais graves do que
realmente eram, ja outros estudos minimizaram um potencial risco de suicidio (35).
Por exemplo, alguns estudos avaliados pelo FDA consideraram labilidade emocional
como eventos sugestivos de suicidalidade. Contudo, houve outros estudos que
superestimaram o problema, como um exemplo notavel de um sujeito que aplicou uma
bofetada na prépria face, a qual foi considerada como tentativa de suicidio (35). A

confiabilidade baixa destes dados gerou sinalizagdes falsas que acarretaram na tanto
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na restricdo injustificada das medicagbes antidepressivas, as quais sao
potencialmente Uuteis para os pacientes, bem como no risco de subestimar
comportamentos potencialmente suicidas (35).

Desta maneira, surgiu um debate sobre a nomenclatura envolvendo
suicidalidade em criangas e adolescentes, uma vez que existiam multiplos termos que
se referiam aos mesmos comportamentos, frequentemente com conotagdes
pejorativas (p. ex., ameacga, gesto) e descritores inespecificos (p. ex., manipulativo,
hostil, ndo-sério). A variagao da terminologia acarretava numa comunicagao imprecisa
€ na comparagao limitada das taxas de prevaléncia, além de dificultar os esforgos de
prevencao. Além disso, estes aspectos enfraqueciam a validade da analise de risco-
beneficio do uso das medicagdes antidepressivas em criangas e adolescentes.

Para melhorar a interpretacédo e analise dos dados referentes a suicidalidade,
Posner et al. (35) desenvolveu uma abordagem sistematica para categorizacédo de
eventos adversos potencialmente suicidas, cobrindo todo o espectro da suicidalidade.
Esta abordagem teve suas raizes em recomendagdes, consensos e achados
cientificos a respeito de definigdes sobre suicidio (34, 36, 38-40). Sendo assim, os
autores publicaram a estrutura e a confiabilidade do algoritmo de classificacdo de
Columbia da avaliagdo de suicidio (Columbia Classification Algorithm of Suicide
Assessment — C-CASA), baseando-se no fato de que as manifestagdes ao longo do
espectro da suicidalidade estéo interligadas, por exemplo, ao fato de que tentativas
de suicidio com intengdo de morrer sao preditivas de mortes por suicidio (35, 40) e
que os pensamentos passivos sobre querer estar morto sdo considerados de alto risco

para morte por suicidio (39).

3.2.1 Autolesédo nao-suicida e transtorno do comportamento suicida

Outros conceitos relacionados a suicidologia, bastante relevantes para
adolescentes, séo a autolesdo nao-suicida (ANS) e o Transtorno do Comportamento
Suicida (TCS). Através da introdugdo do Manual Diagndstico e Estatistico de
Transtornos Mentais — DSM-5, a Associagdo Americana de Psiquiatria (APA) ampliou
algumas definigbes envolvendo o comportamento de autolesdo (41). A sessao Ill do
DSM-5 inclui a ANS e o TCS como condi¢des para estudos posteriores.

O TCS foi proposto como um diagnéstico separado devido a relevancia do

comportamento suicida em termos de saude publica e devido ao fato de o
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comportamento suicida ndo ser uma dimensao intrinseca de qualquer transtorno
psiquiatrico especifico (42). Nos Estados Unidos (EUA), por exemplo, cerca de 10%
das pessoas que morrem por suicidio ndo apresentam um transtorno mental
identificavel (42). Na China, este indice chega a 37% (43). Ja em transtornos mentais
associados a alto risco de suicidio, como o transtorno bipolar, o indice de tentativa de
suicidio ao longo da vida chega a 29% (44), Oquendo et al. (42) defendem que a
tentativa e a ideacgao suicidas, por serem vistas apenas como sintomas, muitas vezes,
deixam de receber atengao clinica na avaliagado dos pacientes. Segundo os mesmos
autores, se o0 paciente nao reporta ideacao suicida no exame do estado mental, ou
nao ha suspeita de depressdo maior ou de transtorno de personalidade borderline,
muitas vezes o clinico deixa de questionar sobre tentativas de suicidio no passado.
Segundo os critérios do DSM-5, para um individuo receber o diagndstico de TCS, o
mesmo deve ter tido uma tentativa de suicidio nos ultimos 24 meses e ndo pode
preencher critérios para ANS (41). Muitas discussées em torno do TCS ainda
persistem, a principal delas na diferenciacdo de TCS como um sintoma ou um
transtorno. Contudo, a literatura sugere que o TCS preenche critérios de validagéao
para um transtorno mental, uma vez que se constitui numa sindrome comportamental,
€ associado a prejuizo clinico, apresenta fatores prognésticos validos e resposta a
tratamento, reflete um disturbio neurobioldégico subjacente e possui influéncia de
fatores familiares (42).

O conceito da ANS foi introduzido ainda na década de 1960 e ampliado nos
ultimos anos devido a constatagao crescente de alguns individuos, especialmente
jovens, que apresentavam autolesdes pelo corpo e ndo preenchiam critérios para
transtorno de personalidade borderline (45). A principal razdo para propor a distingéo
da ANS como um transtorno separado é fazer a diferenciacdo do comportamento de
autolesdo de uma tentativa de suicidio (autolesdo com intencdo de morrer). Embora
a ANS seja fortemente associada a tentativas de suicidio, os comportamentos diferem
em termos de prevaléncia e frequéncia (ANS muito mais frequente e prevalente),
métodos (p. ex. cortar-se e queimar-se sdo mais caracteristicos de ANS enquanto
envenenamento € mais caracteristico de tentativa de suicidio), gravidade (ANS
raramente causa gravidade médica ou lesdes letais) e fungbes (ANS ocorre sem
intencao de morrer, geralmente acontecendo como uma tentativa temporaria de aliviar
uma emogao negativa e, muitas vezes, serve para evitar uma tentativa de suicidio

consumada). Victor et al. (46) salientam que a ANS apresenta uma forte relagédo com
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tentativa de suicidio por duas razbées: ANS associa-se com variaveis como diagnostico
de transtorno depressivo maior, que sabidamente aumenta o risco de ideagao suicida;
ANS facilita a habituagao a violéncia auto direcionada e a dor, as quais, por sua vez,
aumentam a chance de tentar suicidio. Além disso, Hawton et al. (47) demonstraram
através de um estudo multicéntrico com 40.346 pacientes com comportamento de
autolesédo que 19% das mortes ocorridas no seguimento entre 2000 e 2010 foram por
suicidio, grande parte por auto envenenamento com psicotropicos. Os autores
apontaram que o comportamento de autolesdo aumenta em até 49 vezes a
probabilidade de morrer por suicidio (47).

Para adolescentes, a ANS é de extrema relevancia. Pesquisas norte-
americanas sugerem que a prevaléncia do fendmeno gira em torno de 16% a 23%
para esta faixa etaria (48, 49). Além disso, a separagao da ANS como um transtorno
especifico é alvo de diversas criticas e controvérsias, a comegar pela designagao néo-
suicida, ja que, conforme mencionado anteriormente, existem evidéncias robustas
apontando a associagao de ANS com tentativa de suicidio (46, 47). Estas associagdes
também foram demonstradas entre jovens. Em um estudo de adolescentes em
tratamento para depressio, uma historia positiva de ANS foi considerada um preditor
de tentativa de suicidio mais robusto que histéria de tentativa de suicidio prévia,
gravidade de desesperanga e gravidade da depressao (50). Achados similares foram
demonstrados por Guan et al. (51) em uma amostra de adolescentes em que ANS foi
um fator de risco para tentativa de suicidio subsequente, independente de género,
gravidade de depresséo e historia prévia de tentativa de suicidio. As explica¢des para
estas associagdes apontam para a relagdo de ANS com altos graus de afetos
negativos e desesperanga, os quais sao caracteristicas psicoldgicas proeminentes
nas teorias sobre risco de suicidio (52, 53). Além disso, a ANS pode ser associada
com exposicao a outros eventos estressores como trauma, abuso e violéncia, os quais
sabidamente aumentam o risco para o suicidio (54).

As evidéncias para a designagao da ANS como um transtorno mental ainda séao
fracas, com poucos estudos conduzidos em adolescentes, a maioria provenientes de
América do Norte (48) e com limitagdes em relagdo a dados longitudinais e de grande
escala. Além disso, ha problemas conceituais intrinsecos ao termo, uma vez que auto
envenenamento nunca pode ser incluido como ANS, mesmo quando os pacientes
reportam intengcéo nao-suicida (55). Estudos com amostras hospitalares apontam que

cerca de 25% a 50% dos casos de auto envenenamento podem referir auséncia de
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intengao suicida (56, 57). Outro aspecto relevante é que os métodos de autolesao se
modificam ao longo do tempo. A troca do método ocorre em aproximadamente 60%
dos individuos que se cortam no episédio indice, sendo o envenenamento a troca de
método mais frequente (58).

Cabe ressaltar, ainda, que o fator de distingdo da ANS como um transtorno esta
baseado na motivagdo subjacente ao ato, como a busca de alivio para sintomas
estressores. Entretanto, a autolesdo é frequentemente caracterizada por multiplas
motivagdes existentes simultaneamente (59). Em um estudo de 30.000 adolescentes
em sete paises, mais que 80% daqueles que se machucavam intencionalmente no
ultimo més reportaram mais que uma razao (60). Além disso, a motivacao relatada
pode modificar para um mesmo ato e, muitas vezes, elas podem nao ser muito claras
para o individuo (59). Desta forma, cabe o questionamento: quem deve julgar a
motivagédo para uma autolesao, o clinico ou o paciente? Basear um diagnoéstico em
um constructo com motivagdes flutuantes pode se tornar um problema importante.

E bastante dificil classificar um comportamento como n3o suicida quando ele
se relaciona com risco futuro de morte por suicidio. A dicotomia entre suicidio e ANS
pode gerar confusdo e o risco de comportamentos potencialmente suicidas adquirirem
menos importancia ou recebem tratamento inadequado. Logo, parece importante que
os fendbmenos relacionados aos comportamentos de autolesdo sejam mais bem
estudados e compreendidos longitudinalmente.

A Tabela 1 sintetiza as definicdes e classificacdes de suicidio descritas por
Posner et al (35).



22

Tabela 1. C-CASA - Classificagoes e definigoes

Classificagao ou categoria

Definicao

Suicidio

Comportamento de autolesdo que resulta em fatalidade e foi associado
com pelo menos alguma intengdo de morrer, como um resultado de um
ato.

Tentativa de suicidio

Um comportamento auto lesivo potencial, associado com pelo menos
alguma intencado de morrer como resultado de um ato. As evidéncias de
que o individuo tentou matar a si préprio, pelo menos em algum grau,
podem ser explicitas ou inferidas de um comportamento ou circunstancia.
Uma tentativa de suicidio pode néo resultar em uma lesao efetiva.

Atos preparatérios para um
comportamento suicida
iminente

O individuo toma medidas para machucar-se a si préprio, mas é
interrompido por si ou por outras pessoas antes de iniciar o ato auto lesivo
ou que um dano potencial tenha comegado.

Ideagao Suicida

Pensamentos passivos sobre querer morrer ou pensamentos ativos sobre
matar a si proprio, ndo acompanhado por comportamento preparatério.

Comportamento de autolesao,
sem inteng¢ao suicida

Comportamento de autolesdo sem intengdo de morrer. O comportamento
é tentado puramente por outras razées, quer para aliviar o sofrimento
(muitas vezes referido como automutilagao através de cortes superficiais,
arranhdes, contusdes ou queimaduras) ou para provocar mudangas nos
outros ou no ambiente.

Outros, autolesao deliberada

Nenhuma evidéncia de suicidalidade ou autoleséo deliberada associados
ao evento. O evento & caracterizado como proveniente de uma lesao
acidental, de sintomas psiquiatricos ou comportamentais, ou de sintomas
médicos ou de procedimento.

Autolesiao, intengao suicida
desconhecida

Comportamento de autolesdo em que a intencdo de morrer é
desconhecida e ndo pode ser inferida. A lesdo ou lesao potencial sao
claras, mas nao é claro o motivo pelo qual o individuo envolveu-se neste
comportamento.

Sem informagao suficiente

Informagbes insuficientes para determinar se o evento envolveu
comportamento suicida deliberado ou ideagdo. Existem razbdes para
suspeitar da possibilidade de suicidalidade, mas néo sao suficientes para
ter certeza de que o evento ndo era algo diferente, como um acidente ou
um sintoma psiquiatrico. Uma lesdo sofrida em um local do corpo
consistente com autolesdo deliberada ou comportamento suicida (p.ex.
pulsos), sem qualquer informagao de como a lesdo aconteceu, justificaria
a colocacao nesta categoria.

Adaptada de Posner et al. (35)
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3.3 Fatores de risco em adolescentes

Muitos fatores associados ao aumento de risco de suicidio em adolescentes
tém sido descritos (4). Entretanto, por serem fatores de risco comuns na populagao,
ainda apresentam um tamanho de efeito baixo para prever risco futuro de suicidio
(16). A Figura 1 esquematiza um modelo de entendimento da interagao dos diferentes
grupos de fatores de risco descritos atualmente. Considerando o escopo deste
trabalho, optou-se por descrever fatores de risco ambientais e demograficos com
maior evidéncia em relacao a suicidio na infancia e adolescéncia. Os fatores de risco
individuais (psicoldgicos, biolégicos e associados a transtornos mentais) podem ser
acessados em publicagdes mais especificas sobre o tema (3, 4, 14).

Do ponto de vista populacional, alguns fatores associados a mudangas rapidas
de estruturas sociais e econbmicas podem influenciar fenbmenos suicidas em
adolescentes. Por exemplo, crises econOmicas, resultando em desemprego e em
diminuicdo de renda, tém sido correlacionadas com aumento de suicidio,
principalmente no sexo masculino (61, 62). Sabe-se que as sociedades homogéneas,
com maior coesao social, valores comuns e obje¢gbes morais, parecem apresentar
menores taxas de suicidio, embora estejam mais sujeitas a subnotificagdo de casos
(63).

O suicidio pode ser mais frequente em alguns grupos sociais e etnias
especificas. Com relagdo a populagdo jovem, estudos consistentes associam um
maior risco de suicidio entre indigenas. Este padrao tem sido observado em diversas
partes do mundo como em aborigenes norte americanos (64, 65), australianos e
neozelandeses (66) e entre as comunidades indigenas brasileiras dos Guaranis,
Kaiowa e Nandeva (67). Os fatores de risco mais associados com as altas taxas de
suicidio entre as comunidades indigenas sdo o uso de substancias psicoativas,
pobreza/desemprego, alta acessibilidade a métodos letais, traumas transgeracionais
e baixa conectividade familiar e comunitaria (67). Em relagdo as minorias étnicas e
raciais, existem variagdes especificas por regido, desfechos e tempo. Por exemplo,
nos EUA, adolescentes nao-hispanicos negros apresentam menor probabilidade de
experimentar ideagao suicida quando comparados com outros adolescentes (64, 68).
Entretanto, as taxas de suicidio entre jovens negros parecem ser maiores quando
comparadas com taxas em pares brancos (69). Além disso, em um estudo conduzido

por Sheftall et al. (70) as taxas em criangas negras foram maiores que em
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adolescentes brancos. Ainda, alguns achados demonstram que filhos de pais
nascidos em outros paises e vivendo em areas identificadas com minorias étnicas
apresentam risco aumentado de suicidio, conforme reportado por estudos na Suécia,
Estados Unidos e Inglaterra (64, 71-73).

Em relacdo aos fatores de risco ambientais para adolescentes, destacam-se a
influéncia dos pares e da midia. Algumas evidéncias tém demonstrado a presenga de
picos temporais nas taxas de suicidio, principalmente entre adolescentes de 15 a 19
anos, o que nao ocorrem em populagdes com mais de 24 anos (73, 74). Contudo,
existem muitas interpretagcdes de como e por que estes picos ocorrem. Diversos
estudos exploraram o papel da influéncia pelos pares. Estes estudos tem
demonstrado que ter um amigo com tentativa ou morte por suicidio € um preditor
importante para tentativas futuras de suicidio na adolescéncia (75). Entre as
explicagbes estdo a presenca de luto complicado e de contagio social, ou seja,
individuos vulneraveis tornam-se influenciados por compartilhar situagdes estressoras
similares de vida (76).

Em relagcédo a influéncia pela midia, alguns estudos demonstraram picos de
mortalidade apds amplas coberturas jornalisticas sobre suicidio (77), enquanto outros
estudos minimizam um possivel efeito imitativo da midia (78). No mesmo sentido, ha
estudos explorando a influéncia da Internet, uma fonte comum de informagao sobre
suicidio entre jovens (79). Um estudo longitudinal demonstrou que discussdes online
em féruns sobre suicidio aumentam ideagao suicida ao longo do tempo, mesmo
quando controlado por histéria prévia de ideacéo suicida e de depressao, bem como
para exposi¢cao de influéncia dos pares (79). Em relagdo as redes sociais e noticias
online nao houve um grande tamanho de efeito demonstrado por um estudo prévio
(80). Uma revisao sistematica recente sobre a relacdo de uso de Internet com
autolesdo e comportamentos suicidas, encontrou 11 estudos que consideraram o
efeito da Internet positivo, 18 que consideraram o efeito negativo e 17 estudos mistos.
A revisdo concluiu que existe uma maior relacdo de comportamento suicida com
adicao a Internet, excesso de uso e com acesso a sites de conteudo suicida. O estudo
considera, ainda, a diminuicdo do isolamento social e o potencial terapéutico de
intervencgdes realizadas online como fatores positivos (81).

Outros fatores de risco bastante explorados pela literatura sdo aqueles
relacionados a orientacdo sexual e a identidade de género. Adolescentes

homossexuais, bissexuais e transexuais demonstram taxas elevadas de ideacao e
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tentativa de suicidio quando comparados com jovens heterossexuais (82-84). Da
mesma forma como ocorre para minorias étnicas, os impactos sobre as minorias
sexuais variam geograficamente de acordo com os ambientes sociais e com o grau
de suporte comunitario. Um estudo que examinou minorias sexuais jovens em
diversas regides no estado norte americano de Oregon, EUA, encontrou que jovens
homossexuais apresentam 20% mais probabilidade de tentar suicidio quando residem
em uma regiao de baixo suporte e protecédo para populagbes de homossexuais (85).
Outro estudo recente identificou que estados norte-americanos que possuem
legislagao para casamento entre pessoas do mesmo sexo apresentaram diminui¢cao
das taxas de suicidio entre a populagédo de gays, lésbicas e bissexuais (86). O maior
risco encontrado entre as minorias sexuais tem sido atribuido as maiores taxas de
vitimizagao sofrida por esta populagédo nos lares e nas escolas (87, 88).

Evidéncias cientificas convincentes também apontam para o bullying como
importante fator de risco para pensamentos e comportamentos suicidas entre
adolescentes. Alguns estudos longitudinais tem demonstrado que excluséo social,
abuso fisico/verbal e coer¢cao por pares durante a infancia e adolescéncia precoce
estdo associados com indices mais altos de ideagao, tentativa e morte por suicidio
(89-91). Estas associacdes se mantém mesmo quando controladas para depressao e
outros sintomas psiquiatricos e sao particularmente pronunciadas entre as meninas e
em situagdes de longa duragao (91). As mesmas associagdes também sao sugeridas
por estudos transversais que avaliaram o bullying virtual, também conhecido por
cyberbullying (92, 93).

Por fim, outro grupo de fatores de risco bastante explorado pela literatura séo
os maus tratos infantis. Estudos de coorte prospectivos tém evidenciado que abuso
sexual na infancia aumenta a probabilidade de fenbémenos suicidas entre
adolescentes e adultos jovens, mesmo quando controlados para fatores como
caracteristicas disfuncionais dos pais ou qualidade do ambiente familiar (94, 95).
Abuso sexual tem sido associado com maiores efeitos a longo prazo que abuso fisico,
0 qual também se associa a risco aumentado de suicidalidade em adolescentes (95).
Em relagdo ao abuso emocional na infancia, um estudo importante demonstrou a
relacdo com o aumento da probabilidade de ideacao suicida em adolescentes, mesmo
quando controlado para histéria prévia de ideacdo suicida, sintomas depressivos,

abuso sexual e abuso fisico (96).
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Influéncia de variagdes regionais, culturais e politicas

4 Fatores de risco demograficos D Fatores de risco ambientais
- Crises econdmicas e desemprego (61) - Contagio pelos pares (75)
- Isolamento social (3) - Contagio pela midia (76-77)
- Baixa coes3o social (3) - Influéncia de Internet e redes sociais (79)
- Indigenas e aborigenes (67) - Bullying e cyberbullying (89-92)
- Afrodescendentes (70) - Maus tratos infantis (94,95)
- Orientag&o homossexual, bissexual e outras - Acesso aos métodos de suicidio(3,4,14)
minorias sexuais (82-84) - Acesso pobre aos cuidados de saude
) mental (3.4,14) |
4
Fatores . Fa'to_res
SO biolégicos e
psicoldgicos o
(3,4,14) geneticos
(3,4,14)
Transtornos
mentais
(3,4,14)

Figura 1: Relagbes entre os grupos de fatores de risco para suicidio em jovens

3.4  Variagbes ao longo do desenvolvimento

O suicidio em jovens cobre uma extensao ampla do desenvolvimento humano,
que vai desde a infancia até o inicio da idade adulta, sendo que os fatores de risco e
0S mecanismos que contribuem para os comportamentos suicidas podem variar
amplamente entre adolescentes mais jovens e mais velhos (97). Do ponto de vista do
desenvolvimento humano, a adolescéncia € definida como o periodo entre a infancia
e a idade adulta em que ocorrem modificagdes bioldgicas (como o inicio e conclusao
da puberdade), psicoldgicas e sociais . Historicamente, esta fase da vida era definida
pelas transicdes de papeis sociais em torno do casamento e da parentalidade (140).
Contudo, desde os anos 1960, o periodo de transicdo dos papeis sociais esta se
expandindo, com modificagdes nos marcadores sociais da idade adulta e maiores
dificuldades para os adolescentes nos diversos paises do mundo atingirem a

independéncia econdmica (140). Neste contexto, torna-se importante compreender
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como os fatores de risco para transtornos mentais se modificam, considerando as
fases do desenvolvimento e suas mudangas antropoldgicas.

Mishara (98) encontrou que criangas de 5 a 11 anos possuem algum
entendimento sobre suicidio, porém destaca que as criangas se tornam capazes de
entender e aceitar o conceito da prépria morte a partir dos 8 anos de idade. Mesmo
assim, as taxas de suicidio em criancas menores que 10 anos sao bastante baixas
(99, 100). Especula-se que as taxas relativamente pequenas nesta faixa etaria
ocorram devido a baixa exposicdo a alguns fatores de risco que sdo idade-
dependentes (p. ex., transtornos mentais e uso de substancias) ou pela maior
protecao provocada por um relacionamento mais préximo com os familiares (101). Em
2015, uma revisao sistematica conduzida por Soole et al. (102) sobre suicidio em
criangas demonstrou que poucos estudos abordam populacdes na infancia. Esta
revisao incluiu 15 estudos, a maioria autépsias psicolégicas ou estudos de caso. Os
autores confirmaram importantes fatores de risco para suicidio em criangas,
principalmente a presenga de comportamento suicida prévio e conflitos parentais e/ou
familiares. Segundo o estudo, quando comparadas com adolescentes, as criangas
que morrem por suicidio apresentaram menores taxas de psicopatologia e alta
propensao ao uso do método de enforcamento (102). De qualquer forma, existe uma
escassez de pesquisas cientificas especificas sobre suicidio na faixa etaria dos 10
aos 14 anos, além de ndo haver um padrao de predi¢ao de risco sobre a trajetdria do
comportamento suicida entre a infancia e adolescéncia (18).

A associacao de idade e fendmenos suicidas na adolescéncia esta mais bem
estabelecida na literatura, a qual reporta que as prevaléncias de ideacgao, plano e
tentativa de suicidio aumentam rapidamente entre 12 e 17 anos de idade (68, 103).
Em relagcdo a ANS, alguns estudos indicam que € um comportamento cada vez mais
comum a partir dos 12 anos, tendo um pico por volta dos 15 anos, com uma
progressiva diminui¢ao até a idade adulta (104). Em 2013, Nock et al. (68) publicaram
um importante estudo epidemiolégico sobre a prevaléncia ao longo da vida de
fendmenos suicidas, a partir de inquéritos conduzidos com 6.483 adolescentes norte-
americanos de 13 a 18 anos. Entre os principais achados, os autores encontraram
uma prevaléncia ao longo da vida de 12,1% para ideacéo, 4% para plano de suicidio
e 4,1% para tentativa prévia de suicidio. Este estudo documentou que
aproximadamente um tergco dos jovens com ideagao suicida desenvolvem plano de

suicidio durante a adolescéncia e que cerca de 60% dos adolescentes com plano de
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suicidio tentam suicidio ao longo da vida. Além disso, o mesmo estudo apontou que,
dentro do primeiro ano do inicio de ideacao suicida, ocorrem a maioria das transicoes
de ideagao para plano de suicidio (63,1%), de ideacéo para tentativa (86,1%) e de
plano para tentativa de suicidio (88,4%) (68). Ainda, os adolescentes que fazem a
transicao para tentativa de suicidio sao caracterizados por apresentacdes clinicas
especificas, como a presencga de depressao e/ou distimia, transtornos alimentares,
transtorno de déficit de atencao e hiperatividade, transtorno de conduta e transtorno
explosivo intermitente (68). Estes achados sdo importantes, ndo apenas para o
entendimento cientifico dos comportamentos suicidas ao longo da adolescéncia, mas
também para o desenvolvimento de estratégias de monitoramento e identificagéo
daqueles adolescentes sob maior risco de tentar suicidio.

Contudo, as particularidades das transicbes dos fendmenos do espectro
suicida ao longo da adolescéncia permanecem insuficientemente compreendidas pela
literatura, uma vez que a maioria dos estudos utiliza uma metodologia inconsistente
(105). Desta forma, a predicdo de estagios mais graves de suicidalidade, baseados
apenas nos relatos individuais de ideagao suicida e fatores de risco, ainda é fragil.
Entretanto, nos ultimos anos surgiram estudos que representam algum avango no
entendimento da trajetdria do espectro suicida durante a adolescéncia.

Um exemplo foi o estudo publicado por Adrian et al. (106), o qual examinou a
trajetoria desenvolvimental da ideagéo suicida ao longo de 3 anos em uma coorte de
500 criangas de 11 a 15 anos no estado norte-americano de Washington. Os autores
relataram importantes diferencas relacionadas ao sexo e a predicdo do curso
longitudinal, que sao de grande significancia do ponto de vista clinico e de saude
publica. Os achados mais importantes foram os seguintes: a idade pico de ideagao
suicida para meninos foi menor que o esperado, em torno de 12 anos (contrastando
com a das meninas, em torno dos 14 anos); sintomas depressivos, sintomas
externalizantes e uso de alcool foram associados com trajetérias de alto risco para
ambos os géneros; amplo suporte familiar e pelos pares diferenciou trajetérias de
baixo risco de ideagao suicida das trajetorias de alto risco; um grupo expressivo de
meninos que demonstrou escores altos de ideagdo suicida aos 12 anos (12%)
apresentou um declinio rapido e estavel dos escores de ideagao suicida ao longo do
seguimento. Contudo, segundo os achados do estudo, este grupo de meninos que

apresentou rapido declinio de uma ideagéo suicida grave, provavelmente tentariam
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suicidio (média de 0,15 tentativas para cada individuo que apresentou alta ideagao
suicida).

Glenn et al. (107) também contribuiram para a investigagdo da evolugédo dos
fendmenos relacionados ao suicidio em adolescentes ao examinar ANS em uma
coorte de 662 adolescentes em trés escolas rurais de baixa renda no sudeste dos
EUA. Os autores examinaram a performance de individuos que apresentavam ANS
em uma tarefa de associagao implicita com autolesdo (uma tarefa breve feita no
computador que mede a associagcao de ANS com a auto identificacdo com ANS,
utilizando tempo de reagao). Ao longo de trés pontos de avaliagao, foi identificada uma
forte associagao de identificagdo implicita com autolesdao na tarefa executada por
adolescentes que irdo iniciar comportamento de autolesdo nao suicida ao longo de
um ano. A performance na tarefa foi um fator preditivo de ANS futura, apds controlar
para fatores de risco conhecidos como depressao, sexo e uso de alcool.

Logo, considera-se fundamental que a manifestagdo dos comportamentos
relacionados a suicidio e autolesdo sejam melhor compreendidos ao longo do
desenvolvimento. Os estudos mencionados anteriormente sdo bons exemplos de

como estes aspectos podem ser estudados.

3.5  Variagbes por sexo

Classicamente, a literatura cientifica aponta para um paradoxo entre os padrdes
por sexo de suicidalidade entre adolescentes: as meninas apresentam maior
frequéncia de ideacao e tentativas de suicidio, apesar de os meninos apresentarem
uma probabilidade maior de morrer por suicidio (101, 108). Parece ndo haver uma
diferenga pronunciada entre os sexos para individuos menores que 11 anos (14).
Também, alguns achados recentes apontam para diferengas de inicio dos fenébmenos
entre 0os sexos, como por exemplo, o inicio mais precoce de ideacdo suicida em
meninas e de tentativas de suicidio em meninos (109).

Em relagdo aos achados epidemiolégicos mundiais, entre 1970 e 1990, as
taxas de suicidio aumentaram em adolescentes masculinos em comparagdo com
adolescentes do sexo feminino, para paises como Inglaterra e Italia (110). Enquanto
isso, tanto as taxas masculinas quanto femininas aumentaram na Holanda, Espanha

e Australia (110). Em 2014, o CDC demonstrou que a razao entre as taxas masculinas
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e femininas para individuos de 15 a 29 anos foi maior em paises de alta renda quando
comparada com paises de baixa renda, onde o suicidio feminino foi mais pronunciado
(111). Em relagdo aos paises asiaticos, as taxas de suicidio em jovens tém sido
similares ao longo dos anos (1). Ainda, dados epidemiolégicos da OMS tém
demonstrado que na india e na China as taxas de suicidio em meninas tém sido
maiores (1). Um estudo prospectivo importante avaliou a mortalidade em 108.000
adolescentes de 10 a 19 anos acompanhados entre 1992 e 2001 no estado de Vellore,
no sul da india. Os resultados demonstraram que o suicidio foi atribuido a 24% a 31%
de todas as mortes masculinas, e a 50 a 75% de todas as mortes femininas,
sustentando a evidéncia de tendéncia de aumento do suicidio no sexo feminino
naquele pais (112).

Outro estudo chinés amplamente citado analisou os dados nacionais de
mortalidade entre 1995 e 1999 (113). As causas de morte foram examinadas por
género e idade nas areas rurais e urbanas. Os dados mostraram que as taxas de
suicidio em mulheres de todas as idades e regides foram 25% maiores que em
homens. Esta diferencga foi devido as altas taxas de suicidio em mulheres jovens de
origem rural de 15 a 34 anos. O suicidio em mulheres jovens da zona rural foi 66%
mais alto que em homens (113).

Muitas razbdes foram levantadas para explicar as altas taxas de suicidio
feminino em paises da Asia, incluindo o baixo suporte social para as mulheres jovens
como um dos fatores mais importantes (114). Naquelas regides, identificou-se que as
agdes suicidas impulsivas podem tornar-se mais provaveis sob influéncia de
estressores agudos. Uma razdo apontada especificamente para a China foi que a
cultura chinesa ndo apresenta proibigdes legais ou religiosas intensas contra o
suicidio e, dessa forma, apresenta-se como uma saida mais aceitavel em tempos de
crise (113). Outros fatores foram apontados como influenciadores das altas taxas de
suicidio no sul asiatico, especialmente para a india, incluindo as oportunidades
limitadas para mulheres jovens, a violéncia doméstica, o casamento precoce e a alta
disponibilidade de métodos letais, como pesticidas (115). Ainda, a escassez de
cuidados médicos emergenciais imediatos aumenta a letalidade das tentativas de

suicidio no sul da Asia, especialmente em regides rurais (114).
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3.6  Epidemiologia

Os ultimos relatérios da OMS indicam que acontecem cerca de 150.000 mortes
auto-infligidas em jovens com menos de 25 anos por ano no mundo (1).
Mundialmente, o suicidio € a segunda principal causa de morte na faixa etaria entre
10 e 24 anos, ficando atras apenas dos acidentes de transito (1). Ainda, o suicidio é
a principal causa de morte em meninas de 15 a 19 anos no mundo (116).

A ideacédo suicida € um fendbmeno que ocorre em criangas pré-puberes, mas
tentativas de suicidio e mortes por suicidio sdo fenbmenos bastante raros nesta faixa
etaria (99, 100). Entre 2008 e 2012, a taxa de suicidios entre criangas de 5 a 11 anos
nos EUA foi de 1 para um milhdo (um total de 155 criangas cometeram suicidio) (69).
Durante a adolescéncia inicial (de 10 a 14 anos) as taxas ficam em torno de 1 suicidio
para 100.000 habitantes, sendo que a maior incidéncia de suicidios nesta faixa de
idade ocorre entre 12 e 14 anos (69). Kdlves & DelLeo (117) analisaram as taxas de
suicidio por 100.000 em criancas de 10 a 14 anos em 81 paises com dados da OMS.
Ao longo de duas décadas (1990 a 2009) verificaram um ligeiro declinio em meninos
(de 1,61 para 1,52) e um leve aumento em meninas (de 0,85 para 0,94). Embora a
média global ndo tenha mudado significativamente, o estudo aponta para um aumento
das taxas na Ameérica do Sul, passando de 1,04 para 2,32 para meninos e de 1,45
para 2,30 para meninas.

Depois da puberdade, as taxas de suicidio entre adolescentes aumentam com
0 aumento da idade. Por exemplo, dados dos EUA mostram que a taxa de mortes por
suicidio entre adolescentes de 10 a 14 anos foi de 1 para 100.000 e para adolescentes
de 15 a 19 anos foi de 7 a 8 por 100.000 (118). Segundo os dados do CDC (64),
através de pesquisa investigando aspectos de saude nas escolas dos EUA (United
States, High School Youth Risk Behavior Survey, 2017) aproximadamente 17,2% dos
estudantes do 9° ao 12° ano de graduacgao ja consideraram seriamente tentar suicidio,
sendo 22,1% em relagdo as meninas e 11,9% quanto aos meninos. A mesma
pesquisa revelou que cerca de 7,4% dos adolescentes da mesma faixa etaria ja
tentaram suicidio, sendo que 2,4% dos estudantes ja foram atendidos por algum
profissional de saude devido as consequéncias de uma tentativa de suicidio. Em
relagéo ao sexo, 9,3% das meninas e 5,1% dos meninos referiram ter tentado suicidio

alguma vez na vida, respectivamente.
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Existe muita variabilidade na prevaléncia de suicidio em jovens no mundo
inteiro, com altos indices encontrados em paises como Russia, Ucrania, Japao,
Lituania, Finlandia e Hungria, e indices muito menores em paises como Gra-Bretanha,
Australia, EUA e Hong Kong (4). O suicidio é a segunda causa de morte no EUA e na
Europa em individuos entre 10 e 19 anos (1, 64) e a primeira no Japao (119). Em
2015, a média da taxa de suicidio entre jovens de 15 a 19 anos em paises europeus
foi de 4,29 por 100.000 (120). Contudo, ha uma grande variagao entre os paises, como
por exemplo a taxa de 1,3 na Grécia e de 18,6 na Lituania (120).

As taxas de suicidio também parecem ter mudado ao longo do tempo. Dos anos
1960 a 1980 foi reportado um aumento nas taxas, as quais diminuiram ao longo dos
anos 1990, especialmente em meninos de 15 a 24 anos (121). Infelizmente, nas
ultimas décadas parece haver um aumento na taxa e numero absoluto de suicidios
(122). Contudo, estes efeitos ndo sédo consistentes, uma vez que existe grande
variagao entre as taxas: paises com altas taxas demonstrando declinio e paises com
menores indices demonstrando aumento (122). Especula-se que os principais motivos
para estas disparidades acontecam por variagcdes especificas dos paises e
modificagdes de fatores de risco, como, por exemplo, o surgimento de crises
econdmicas e desemprego e a influéncia de redes sociais (4) (14).

Em relagdo aos métodos de suicidio, na América do Norte o uso de armas de
fogo € a maneira mais frequentemente utilizada pelos jovens que cometem suicidio,
seguida de enforcamento, sufocagdo e auto envenenamento (123). Na Europa
ocidental, as armas de fogo desempenham um papel menor, sendo que pular de um
lugar alto ou atirar-se em frente a um trem sdo os métodos mais prevalentes (120). O
envenenamento por pesticidas € bastante comum em regides agricolas de paises em
desenvolvimento como China e india (124). O envenenamento por mondxido de
carbono ¢ frequente em paises do leste do pacifico, como Taiwan (124). Na Europa
ocidental e na América do Norte medicagdes vendidas sem receita, como analgésicos,
e medicacodes psicotropicas sdo métodos bastante comuns de auto envenenamento
(124).

Os indices de suicidio em adolescentes no Brasil sdo relativamente baixos
quando comparados com os de outros paises do planeta. Nas comparagoes
internacionais com mais 98 paises, o Brasil, com uma taxa de 1,1 suicidios para cada
100.000 criangas e adolescentes, ocupa a 602 posicao no mundo (8). Contudo, existe

uma preocupagao importante: os registros de suicidio entre criangas e adolescentes
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estdo aumentando, com uma taxa que vai de 0,9 em 2000 para 1,1 por 100.000 em
2010 (8). Este aumento ocorre em praticamente todas as faixas etarias de 12 a 19
anos, com destaque importante para idades entre 15 €19 anos, onde o aumento
ocorreu em média 33,5% (8).

Durante o periodo de 2000 a 2008 foram registrados 43 casos de suicidio de
criangas menores que 10 anos (0,1% do total de mortes) e de 6.574 adolescentes,
entre 10 e 19 anos, uma média de 730 mortes por suicidio/ano (8). Entre as criangas,
80% dos meninos recorreram ao enforcamento e, entre as meninas, notou-se
preferéncia por métodos como intoxicagdo medicamentosa, objetos cortantes e
afogamento (8).

Segundo estudo de Marin-Ledn et al. (125), que analisaram dados cumulativos
de mortalidade por suicidio do DATASUS, entre 2004 e 2010, as maiores taxas de
entre 10 e 19 anos ocorrem na regiao Sul do Brasil (2,4 por 100.000), seguidos pela
regidao Norte (2,3 por 100.000), Sudeste (2,1 por 1000.000), Centro-Oeste (1,9 por
100.000) e Nordeste (1,5 por 100.000). Chama atencédo a taxa de 4,9 e 4,1 por
100.000 em adolescentes masculinos do Centro-Oeste e Sul, respectivamente.

De acordo com estudo epidemioldgico brasileiro (126), é praticamente nulo o
conhecimento sobre as taxas oficiais de tentativas de suicidio ocorridas no Brasil, o
que de fato acontece em muitos outros paises . Estima-se, que na maioria dos paises
europeus, o numero de tentativas de suicidio seja 10 a 40 vezes em relagdo ao de
mortes pela mesma causa (126). Além disso, ndo existe nenhuma tabulagao de dados
sobre saude de criancas e adolescentes que incluam aspectos relacionados com
suicidalidade. Logo, poucos estudos transversais, como Souza et al. (127) fornecem
dados sobre outros fendmenos envolvendo suicidio. Neste estudo, que aplicou o
questionario Children’s Depression Inventory (CDI) a 1.039 adolescentes entre 11 a
15 anos, foi identificada ideacgéo suicida em 14,1% da amostra (127).

Os dados mundiais sobre mortalidade por suicidio apresentam inumeras
limitagdes, como classificacdes erroneas, auséncia de dados e influéncias sociais e
culturais sobre as notificagbdes (1, 128). Estima-se que os dados sobre suicidio podem
ser subestimados em 10% a 50% dos casos (129). Obstaculos importantes para as
notificagdes em alguns lugares do mundo sao o estigma e a vergonha (130). Um tipo
de estigma bastante relevante é o religioso, que influencia a classificagdo correta das

taxas de suicidio na Bolivia, por exemplo (131). Em outros paises, os registros de
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morte por suicidio sdo impactados por aspectos legais, como por exemplo no
Paquistédo, onde suicidio é considerado um crime (132).

A qualidade dos dados sobre as taxas de suicidio depende de varios
elementos, incluindo um padrao nacional para registrar as causas de morte e a
disposicado das autoridades para reconhecer os suicidios e de médicos legistas para
registrar completamente as causas externas de morte (1). Um pequeno estudo
comparou como os médicos legistas ingleses e dinamarqueses classificaram 40 casos
de morte por causas externas e revelou que os médicos dinamarqueses relataram
mais casos como suicidios, concluindo que provavelmente aspectos inerentes ao
contexto cultural podem influenciar também na classificagdo (133). Uma revisao
sistematica conduzida em 2012 avaliou a confiabilidade das estatisticas sobre suicidio
no mundo (128). Entre os 31 estudos incluidos pela revisdo, 52% encontraram que
ocorrem aproximadamente 10% de subnotificacbes, enquanto 39% dos estudos
revelaram em torno de 30% de subnotificacdes. O estudo conclui que ndo existe uma
abordagem sistematica da confiabilidade das estatisticas para suicidio e que nao
existem estudos comparando as estatisticas entre as nag¢des (128).

No Brasil, Lovisi et al. (134) destaca que quando os dados brasileiros séao
analisados, deve-se considerar as altas taxas de subnotificagcdo, decorrente de
diversos fatores, que vao desde o pedido da familia para que a causa mortis seja
adulterada na certiddo de o6bito até a existéncia de cemitérios clandestinos. Quanto
aos dados oficiais brasileiros, por exemplo, estima-se que aproximadamente 20% das
mortes por causas externas no Brasil sdo registradas apenas pelo mecanismo, sem
notificar a intencao (135). Quedas e afogamentos representam 10,9% das mortes por
causas externas, sendo que 8,7% delas s&o de causa indeterminada (135).

A pesquisa cientifica sobre suicidio enfrenta desafios importantes, relacionados
com a natureza da propria suicidalidade, com as limitagbes metodoldgicas inerentes
ao campo e com a ampla variabilidade de taxas de suicidio no mundo. (14, 15). Por
conseguinte, tona-se importante que os esforgos cientificos e as politicas publicas de
prevencdo ao suicidio sejam direcionadas para populagbes e contextos culturais
especificos. Nesse sentido, considerando o aumento recente das taxas de suicidio
entre jovens no Brasil (7), € fundamental analisar a produgao cientifica brasileira sobre
suicidio em criancas e adolescentes, a fim de identificar as principais lacunas e as

dire¢des a serem seguidas no pais.
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Ainda, a prevengao do suicidio entre jovens tem sido um foco internacional de
saude publica (136), tornando-se imprescindivel conhecer os diversos niveis da
mortalidade e suas variagdes por paises, grupos etarios e sexo. Contudo, por conta
do estigma e das influéncias culturais, os dados epidemiolégicos mundiais sobre
suicidio apresentam-se limitados por uma ampla variabilidade de qualidade, o que
prejudica as comparagdes entre os paises e o planejamento de politicas publicas
(128). Nessa perspectiva, os métodos do GBD 2017 tornam-se uma ferramenta
robusta, uma vez que empregam varios métodos analiticos e diversas fontes de dados
para gerar estimativas comparaveis do numero de ébitos e das taxas de mortalidade
por idade, sexo, ano e localizagdo geografica (20). Além disso, o estudo GBD 2017
promove um processamento estatistico especifico dos dados de mortalidade por
suicidio para compensar as classificacdes errbneas e a incompletude dos dados de
mortalidade (20). Mais detalhes sobre a metodologia do GBD 2017 est&do descritos na

secao methods do artigo 2.
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4. Objetivos

4.1 Objetivos gerais

4.1.1 Investigar o panorama da producéo cientifica brasileira sobre suicidio na

infancia e na adolescéncia (artigo 1);

4.1.2 Estimar a distribuicdo global da mortalidade por suicidio entre jovens em 2017

(artigo 2);

4.2 Objetivos especificos

4.2.1 Artigo 1

Revisar sistematicamente e descrever a producdo cientifica brasileira sobre

suicidio na infancia e adolescéncia até 2017;

Identificar os pontos fortes e as lacunas da literatura cientifica sobre suicidio em

jovens no Brasil;

Descrever os resultados de estudos epidemiolégicos sobre os fenbmenos do

espectro da suicidalidade entre 0 a 19 anos no Brasil;

4.2.2 Artigo 2

Investigar a distribuicdo da mortalidade por suicidio em jovens de 10 a 24 anos
para 21 regides e 195 paises e territérios, utilizando a metodologia do Global

Burden of Disease Study em 2017,

Descrever as variagbes mundiais da mortalidade por suicidio por sexo e por

subgrupos etarios de 10 a 14 anos, 15 a 19 anos e 20 a 24 anos em 2017,

Comparar os percentuais regionais de mortalidade por suicidio em jovens com os

percentuais de outras causas importantes de mortalidade na mesma faixa etaria.
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5. Consideragoes éticas

Por tratar-se de pesquisa envolvendo dados secundarios e de dominio publico,
ndo houve necessidade de aprovacdo por parte de um Comité de Etica em Pesquisa
(CEP). O banco de dados do GBD 2017 Study nao apresenta identificagdo nominal,
em conformidade com o Decreto n°® 7.724, 16 de maio de 2012 e a Resolugao n° 510,
de 7 de abril de 2016. A dispensa de consentimento informado para o GBD 2017 foi
revisada e aprovada pelo Comité de Etica da Universidade de Washington (nimero
do pedido 46665).
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Abstract

OBJECTIVE: Suicide is the third leading cause of death among Brazilians aged 10 to
24 years. We aimed to review and describe the scientific output on suicide in children

and adolescents in Brazil, and to identify strengths and gaps of this literature.

METHODS: We conducted a systematic review of the literature indexed in
PubMed/MEDLINE from inception to December 31, 2017, looking for studies on

suicide of children and adolescents (aged 0-19 years) in Brazil.

RESULTS: Our search identified 1,061 records, of which 146 studies were included.
A large proportion (134 studies; 90.4%) were original articles and classified as
observational epidemiological studies. Fifty-two articles (35.6%) used primary data. Of
those, 18 studies (12.3%) evaluated prevalence of suicidal behaviors in population-
based samples. Seventy studies (47.9%) addressed death by suicide and the
remainder reported other phenomena such as ideation, plan or suicide attempt. Only
37 publications (25.3%) studied exclusively children and/or adolescents. Most of the

studies (53.5%) were conducted with samples from South and Southeast regions.
CONCLUSION: Our findings indicate that, given its public health magnitude, suicide
among children and adolescents in Brazil is an understudied phenomenon. There is a

complete lack of interventional studies specifically designed for the youth population.

Keywords: Child; adolescent; suicide; self-harm; Brazil
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Introduction

Suicide is the second leading cause of death in youth (10 to 24 years of age)
worldwide." Brazil has relatively low suicide rates among young people, being the 93™
position out of 195 countries and territories covered by Global Burden Study 2017
(GBD 2017).2 However, suicide is the third leading cause of death among Brazilian
youth aged 10 to 24 years.3 Furthermore, data from the Brazilian Ministry of Health
indicate a 10.5% increase in the suicide rate reported between 2003 and 2013 among
individuals aged 9 to 19 years.3

Previous reviews reported gaps in the current state of global scientific research
in the suicide-related phenomena, including the time-course of suicidal ideation and
behavior and the low incorporation of neurobiological measures.*> Moreover, risk
factors identified by research are still poor predictors of suicide, which points to an
urgent need to establish new predictors, as well as to create and validate new
algorithms to track behavior more clearly in different populations, including children
and adolescents.® Nevertheless, a growing body of evidence supports treatments and
prevention strategies, but no single intervention clearly stands above the others.’

Worldwide, reported rates of suicide are probably underestimated due to
misclassification of deaths.” In Brazil, the notification of suicide attempts through the
official data system “Sistema de Informacbdes de Agravos de Notificagdo (SINAN)”
became compulsory only in 2014. The first official report on suicide attempts published
in 2017 revealed gaps in self-harm violence notifications in some cities, as well as the
inadequate and insufficient reporting by health professionals.2 Moreover, there are no
nation-wide official statistics about other suicidal phenomena such as ideation and
planning. Thus, it is fundamental to understand how the scientific community has
studied suicide among children and adolescents in Brazil in order to identify gaps in
the current knowledge and priorities for future research.

The aim of this study is to systematically review and describe the scientific
output on suicide in children and adolescents in Brazil, as well as to identify the gaps

and strengths of this literature.
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Methods

Literature search

We followed the recommendation of Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA)° guidelines, and we searched
PubMed/MEDLINE from the date of database inception to December 31, 2017. There
was no restriction of date or language for the search expression. To identify the studies
of interest for this review we used the search strategy provided in Appendix A1
available as online-only supplementary material. Further details are reported in Figure
1.

The abstracts were reviewed independently by the authors JP and PM and
selected based on their consensus according to the inclusion criteria. We analyzed the
full-text if the abstract did not provide enough information on the inclusion criteria.
When inclusion criteria were unclear after this analysis, we contacted authors for more

information. Disagreements were discussed with a third author (CK).

Inclusion criteria

To be included studies should include:

1. Children (0 to 9 years old) and/or adolescents (10-19 years old) — the cut-off
was based on the World Health Organization (WHO) classification;'°

2. Atleast one term referring to self-harm and/or suicide;

3. Five or more Brazilian children and/or adolescents in the sample.

Data extraction and classification criteria

Data were extracted from full-text articles independently by JP and PM.
Incomplete information and disagreements were addressed with the same procedures
used for inclusion criteria analysis. Studies were classified according to the criteria

detailed in Figure 1.
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Results

The search strategy retrieved 1,061 studies. Of those, 166 (15.6%) were
selected after title and abstract analysis for inclusion criteria. Another 20 studies were
excluded at the full-text screening stage. Reasons for exclusion at this step are shown
in the Figure 1. The 146 (13.8%) included studies were published between 1966 and
2017 — 47.3% of those were published since 2010. Only three (2.1%) of the included
studies were published in a journal with impact factor higher than 5, and 60% had 10
or fewer citations according 2017 Journal Citation Reports (JCR) by Web of Science.
The highest number of citations recorded was 168 for Devries et al.'' The list of
reviewed references is available in Appendix A2 at online-only supplementary material.

Most publications (n=134, 90.4%) were original articles, with lower numbers of
reviews and letters/editorials/commentaries (n=6, 4.8% each). All original articles were
classified as observational epidemiological studies and the main study design reported
was ecological (n=66, 45.2%), followed by cross-sectional (n=44, 30.1%). There were
no interventional studies among the 146 included. Eighty-two articles (56.1%) used
secondary data coming from medical records and/or official databases such as the
Center of Toxicological Information (CIT), Forensic Medical Institutes (IML),
Epidemiological Vigilance and the System of Information on Mortality (SIM), connected
to DATASUS. Out of the 52 (35.6%) articles that used primary data, 18 (12.3%)
evaluated prevalence of suicidal behaviors in population-based samples (Table 1) and
34 (23.3%) used selected clinical samples, such as outpatient samples of depressed
adolescents.

Regarding suicide spectrum phenomena reported by the original articles, 65
(48.5%) assessed suicide attempt, followed by 27 (20.1%) assessing suicide ideation,
and 11 (8.2%) suicide plan. Nine studies (6.7%) reported suicide risk as outcome and
70 studies (52.2%) reported data related to suicide death.

Only 99 studies (67.8%) provided data extraction specific of our age group of
interest. Fourteen studies (9.5%) had samples exclusive of children and adolescents.
Twenty-two studies (15.1%) were exclusive of adolescents and only one was exclusive
of children. In terms of specific populations, five studies (2.73%) analyzed solely
indigenous community samples, one focused on subjects with substance use
disorders, seventeen (11.6%) studied exclusively females, out of which 11 (7.5%) were

only about pregnancy.
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Regarding the geographic distribution of corresponding author’s state, Sao
Paulo was the state with the most studies published (31.5%), followed by Rio Grande
do Sul (13.7%), Rio de Janeiro (8.9%) and Minas Gerais (8.9%). As for the Brazil's
region of source population, the South and Southeast regions comprehended 53.5%
of the retrieved studies, while only 3.9% of the studies were conducted with samples
from the Northern region. Twenty-eight studies (19.9%) evaluated data from more than

one Brazil’s region.

Discussion

This study aimed to better understand the scientific output on suicide in children
and adolescents in Brazil. Our findings demonstrated that there is a small body of
evidence in the field, although there was an obvious increase in publication from 2010-
2017.

This review pointed to a large number of studies (56.1%) using secondary data
of mortality, especially DATASUS. Although this is important for initial understanding
on the magnitude of the problem, death by suicide is usually sub-notified worldwide,
and other suicide-related phenomena are also relevant.'? Ideally, an official database
on the risk and prevalence of ideation and suicide planning would help authorities to
better identify individuals at risk (much like the CDC High School Youth Risk Behavior
Survey 3). Currently, the mental health section of the Brazilian National Survey on
Student’s Health does not question about suicidality.'

Considering the subject’s relevance, it is worrying that there no interventional
studies were identified in our review. Previous studies in other countries’ ¢ have
suggested strategies to reduce ideation and suicide attempts on young populations.
Nevertheless, a prior review suggested that health care providers in low-income and
middle-income countries are more likely to change their clinical practice when
influenced by local research.'”” Therefore, future research is needed to test
interventional strategies suited for the Brazilian context.

It is important to note that only a portion of the studies (28.1%) were specifically
designed for children and/or teenagers. In addition, 40% of the studies with adult only
differentiate age ranges from 19 years old onward. Meanwhile, the literature points to
distinct lifespan suicidality trajectories for children compared with adolescents and

adults who later died by suicide.'®
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The current study showed that geographical distribution of publications was
skewed toward centralization, with approximately a third of the studies being published
in S&o Paulo, and more than a half of them using data sources from Southeast and
South regions. This contrasts with the fact that the Southeast is the region is the one
with the lowest suicide rate in the studied age range (0.8/100.000) while the Northern
region had the highest (1.7/100.000).2 Our findings show that only 3.9% of the studies
were conducted in the Northern region. Previous studies indicate that socioeconomic,
cultural and demographic variations play an important role in these differences and
promote distinct risk factors for suicidality.’® It has been argued that the currently
known risk factors for suicide are poor predictors of outcome,® which highlights the
importance of nation-wide studies in order to comprehend the factors associated with
different suicide rates among the country’s regions.?°

Our results should be considered in the light of their limitations. We searched
only the PubMed/MEDLINE database. Although most relevant publications in the field
of mental health are indexed there, it is possible that studies filling our inclusion criteria
are indexed only in other regional databases such as SciELO or LILACS. Also, due to
the limitations and heterogeneity of the reviewed studies, we could not perform
statistical analyses to summarize the data, and only a qualitative description of the
studies was feasible.

Despite the fact that literature on suicide in children and adolescents in Brazil
has increased in recent years, an important number of gaps remain. There is a
predominance of exploratory and descriptive studies using secondary information, the
data sources are geographically concentrated in South and Southeast of Brazil, and
little is known about the epidemiology of suicidal spectrum phenomena. There is a
complete lack of evidence base in respect of what strategies work to reduce self-harm
or prevent suicide among youth in Brazil. Acknowledging these gaps is essential to
prompt innovative and promising directions, with the ultimate goal to reduce the burden

of suicide and related phenomena among children and adolescents in Brazil.
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PubMed/MEDLINE search strategy
from the date of database inception
to December 31, 2017

Articles independently reviewed by
authors JP and PM. Disagreements
were discussed with the third author
(CK)

Reading and classification of articles according to:

1) Year of publication

2) 2017 Journal Impact Factor, according to Journal
Citation Reports (JCR) by Web of Science

3) Corresponding author’s federation state

4) Corresponding author’s nationality

5) The Brazilian Public Health Care System Database
(DATASUS) or other National Systems of Information
use

6) Sample size of children and/or adolescents

7) Brazil's region of source population

8) Whether the study was population based

9) If the study was conducted only in target
populations (indigenous people, women, pregnant
women or drug users)

10) If the study included children, adolescents and
adults

11) If there was stratification of number of events
according to age

12) Type of publication (article, review,
letter/commentary/editorial)

13) Study design

14) Suicidal spectrum phenomena reported (suicide,
attempt, plan, risk, ideation, deliberate self-injury)
15) Suicide method (according to ICD X60 to X84 or
any cause)

| | IDENTIFICATION

| | SCREENING

1,061 abstracts

47

907 studies not included:

1. No children and/or adolescents

2. No suicide-related terms present in
the title, abstract or full-text

3. Did not include Brazilian samples

4. Did not include 5 or more Brazilian
children and/or adolescents in the
sample

166 full-text

| DATA EXTRACTION AND ELIGIBILITY

v

20 studies excluded:

- No children and/or adolescents
(n=6)

- No terms related to suicidality
(n=7)

- No Brazilian sample (n=5)

- Sample size of children and/or
adolescents smaller than 5 (n=2)

146 studies

Figure 1. Flowchart of review process and study selection
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Table 1. Results from studies on prevalence of suicidal behavior (references are available at online-only supplementary material)

Study

Source population

Sample (age of
participants)

Assessment tool

Prevalence estimate (%)

Anteghini et al., 2001

Baggio et al., 2009;
Bittencourt et al., 2009;
Vieira et al., 2008

Barbosa et al., 2014

Botega et al et al.,
2005; Botega, N. J et
al., 2009; Stefanello et
al., 2008

Carlini-Cotrim et al.,
2000

Carlini-Marlatt et al.,
2003

Carvalho et al., 2011

Public and private school

students

School students

Urban population sample

Urban cluster sample

School students

School students

Public school students

2,059 (13-17 years)

1,170 (12-18 years) *

469 (14-20 years)

157 (14-29 years) * **

1,675 (12-18 years)

1,655 (12-18 years)

4,127 (14-19 years)

Washington State Survey of
Adolescent Health Behaviors

Global School-based Student
Health Survey (GSHS)

Mini International Neuropsychiatric

Interview (MINI)

European Parasuicide Study
Interview Schedule (EPSIS)

Adapted Youth Risk Behavior
Surveillance System (YRBSS)
questionnaire

Adapted Youth Risk Behavior
Surveillance System (YRBSS)
questionnaire

Global School-based
Student Health Survey (GSHS)

Ideation: 27.1
Attempts: 9.9

Plans: 6.3
Ideation: 10.8

Suicide risk: 10.3

Ideation: 16.0

Attempts: 7.1

Attempts: 7.1

Plans: 7.8

Table continues



Table 1. Continued

Sample (age of

Study Source population .. Assessment tool Prevalence estimate (%)
participants)
Castroetal, 2011  Public school students 699 (10-19 years) * S'SiéihdeeE’aSt year, did you attempt  ryemots: 8.6
Fefjoetal, 1997  Public school students 126 (13-20 years) (i cste Interview Schedule Aot 8.7
G : . Ideation: 24.2
olfeto et al., 2004 School students 2,867 (7-14 years) Inventory of Child Depression (CDI) Plans: 2.0
Instrument designed for the |deation: 14.0
Silva et al., 2014 School students 2,207 (17-17 years) research Plans: 9.5
Attempts: 5.9
Simioni., 2017 School students 2,508 (6-14 years) ng’i‘;fnrgi?t(g;‘\’/vvgi')"Be'“g 22""9"“9 self-harm:
Souza et al., 2010  Urban population sample 1,039 (11-15 years) Inventory of Child Depression (CDI) Ideation: 14.1

Mini International Neuropsychiatric ~ Suicide risk: 29.6

Veras et al., 2016 Public school students 1,379 (10-17 years) Interview (MINI) Attempts: 6.9

* Sample used by two or more studies. ** No stratification according to 10-19 years old cut-off based on the WHO classification
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Abstract

Background: Suicide is a major public health problem and the mortality burden in youth
has not been comprehensively studied. We assessed the distribution of suicide deaths

among adolescents aged 10-24 across 195 countries and territories worldwide.

Methods: We used the Global Burden of Disease Study 2017 (GBD 2017) methods to
estimate suicide death rates and years of life lost (YLLs) rates by age-sex-location in
2017. We used data from vital registration systems, sample registration systems and
verbal autopsy reports to estimate cause-specific mortality using the Cause of Death
Ensemble model. For each location, we calculated the female to male ratio (FMR) of

youth suicide rates and GBD Socio-demographic Index (SDI) in 2017.

Findings: Worldwide, it was estimated that 120,933 (95% uncertainty interval [Ul],
113,263-127,601) adolescents (aged 10-24) died from suicide in 2017, reflecting a
global rate of 6.5 deaths (6.1-9.1) and 442.3 YLLs (414.32-466.77) per 100,000
persons. Globally, suicide was the second leading cause of death among adolescents
in 2017, causing 7.8% (7.4%-8.2%) of total deaths in that age group. For six regions
and forty-two countries, suicide was the leading cause of death for those aged 10-24
years. The highest age-specific rates in 2017 were for ages 20-24, comprising an
estimated 69,535 deaths [65,195-73,3420]). There was a ten-fold variation in the youth
suicide deaths rates among GBD regions and a thirty-fold variation among nations.
The FMR of youth suicide rates in 2017 was 0.74, ranging from 0.11 to 1.91. Only
Pakistan, Bangladesh and India revealed FMR higher than 1.0.

Interpretation: Suicide has become a leading cause of preventable death in youth. Our
findings show that large regional and national disparities exist in levels of suicide
mortality among those aged 10-24 years. Prevention strategies should be targeted

toward young people considering these geographic patterns and variations.
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Introduction

Globally an estimated 817,000 suicide deaths occurred in 2016, accounting for
1.49% of total deaths in that year (1). Suicide is one of the three leading causes of
death in young people worldwide, and important variations of trends in adolescent
suicide rates have been described since 1990 (2,3,4). For instance, a significant
decline among some European countries and an important increase in the United
States and South America have been described by some reports (5,6). With growing
awareness of suicide as a public health concern, the United Nation Sustainable
Development Goals (SDGs) include suicide as an indicator for the third goal (3.4.2), to
reduce by one-third premature mortality from non-communicable diseases (NCDs) by
2030, through prevention and treatment and promote mental health and wellbeing (7).

Suicide is a profoundly complex phenomenon associated with genetic,
biological and psychosocial factors and with variations by sex, age, locations and
cultural contexts (8,9). Important risk factors have been more specifically related to
young populations, such as family history of suicidal behavior, parental death or
divorce, bullying, peer and media influence, sexual orientation, and deliberate self-
injury (10,11,12). Nevertheless, a recent review suggests that risk factors identified by
research output are poor predictors of suicide deaths (13). It points to an urgent need
to establish new predictors, as well as create and validate new algorithms to track
suicide deaths more clearly in distinct countries and specific populations, such as
adolescents.

Several studies (14,15) have claimed that a vast proportion of mental health
problems has its onset in adolescence, and therefore an increase in the number of
suicide deaths and behaviors occurs from early adolescence to young adulthood (16).
Consequently, young people are a meaningful target for research and intervention
(17). Although a growing body of evidence has supported treatments and prevention
strategies for suicide in adolescents, quality of the mortality estimates is essential for
the planning of intervention and prevention efforts (18, 19). After all, religious and
cultural differences in the stigma around suicide affect the accuracy of the rates
reported in global epidemiological studies (20, 21). Despite the growing research
interest in the epidemiology of suicide, a few studies have provided a comprehensive

analysis of the suicide mortality burden for adolescence across countries worldwide.
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Comparative studies of the suicide in youth are an important opportunity to examine
national, regional, and local patterns that may inform public health strategies.

The Global Burden of Disease Study is a tool that enhances existing data on
suicide through data processing and yields comparable estimates of death, disability,
and injury by using uniform metrics across countries and time. The objective of this
study is to undertake a comprehensive assessment of patterns and variation in
adolescents suicide mortality (aged 10-24) by sex and youth age groups in 2017 for
195 countries and territories using estimates from Global Burden of Disease Study
2017.

Methods

Overview

The Global Burden of Disease Study 2017 (GBD 2017) covered 282 causes of
death by sex, age and location arranged into a set of hierarchical categories composed
of seven super-regions and a further nested set of 21 regions containing 195 countries
and territories for the 1990-2017 time period. The general methodology of GBD 2017
cause of death (CoD) estimation has been detailed elsewhere (22). The methods
relevant to the estimation of the suicide mortality are summarized here.

GBD 2017 defines suicide as self-harm and International Classification of
Diseases, Ninth and Tenth Revisions (ICD-9 and ICD-10 respectively) codes providing
definitions for suicide mortality as intentional self-poisoning and intentional self-harm
(ICD-10 codes X60-X64.9, X66-X84.9, Y-87 and ICD-9 codes E-950-E959). Based on
the complete cause list developed for GBD 2017, this study presents detailed
estimates for levels and rates of death for self-harm (suicide) as an aggregate cause
of death. GBD 2017 follows the GATHER statement (Guidelines for Accurate and
Transparent Health Estimates Reporting) (23). The study used deidentified aggregated
data, and the waiver of informed consent was reviewed and approved by the University
of Washington Institutional Review Board (application number 46665).

The major data sources for suicide mortality estimation include vital registration
(VR) systems, sample registration (SR) systems and verbal autopsy (VA) reports. The
most robust source for estimating age-specific mortality is a VR system that records

all deaths by age, sex, and location. In some countries, SR systems are operated
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wherein events are recorded in detail for a representative sample of communities
within those countries; SR deaths number was scaled in the death distribution methods
analysis to the national level. In countries without VR systems, VA studies are a viable
data source to inform CoD. In VA, data are obtained by trained interviewers who use
a standardised questionnaire to ask relatives about the signs, symptoms, and
demographic characteristics of recently deceased family members. CoD is assigned
based on the answers to the questionnaires (22).

The CoD database compiled for GBD 2017 contained 19,329 site years of vital
registration data, 793 site years of vital registration sample and 1,582 site years of
verbal autopsies of data for suicide. Specific data sources used in the estimation of
suicide deaths are identifiable through the GBD data tool (Global Health Data

Exchange) and can be found in the GBD source tool (24).

Data quality assessment

In GBD 2017, the quality of data for each country was assessed and enhanced
through multiple steps, which included adjustment of data from vital registration
systems for incompleteness; conversion of causes found in the original data to the
GBD 2017 cause list; identification of garbage codes and redistribution to underlying
causes; age-sex splitting of deaths that were reported in aggregated categories; and
smoothing random fluctuations (22).

The varying completeness of suicide data was assessed by location-year using
a methodology for incomplete data (more details published elsewhere) (22). Sources
with less than 50% completeness were excluded to decrease the potential for selection
bias. A standardized modeling framework based on these completeness estimates
were used for all countries and territories to adjust all included sources to 100%
completeness. For countries with high-quality data, estimates were derived directly
from those data. For countries with lower completeness data, which yield a higher
variance, the model predictions were increasingly derived from covariate data. The list
of covariates used for self-harm cause of deaths in GBD 2017 are listed in Tables S1
of the Supplementary appendix.

To characterize the quality of data available in each country, GBD 2017 created
a star rating system based on the completeness of death registrations and fraction of

deaths assigned to specified codes. This system assigned a quality score ranging from
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0 stars (poorest) to 5 stars (best), in proportion of percentage of well-certified deaths
across the time series, according to methods previously described in supplementary
appendix 1 of GBD 2017 CoD Study (22). The quality score yields an overall measure
of the reliability of cause of death estimate for each location-year, but it does not
directly affect the estimation process. To standardise and enhance the comparability
of data for cause of death, GBD 2017 also performed methods to deal with
uninformative codes, so-called garbage codes (described elsewhere) (22). Garbage
codes were generated by deaths assigned that cannot or should not be considered as
underlying cause of death (e.g., suicide deaths classified as events of undetermined
intent). GBD 2017 excluded all data sources with more than 50% of deaths assigned
to major garbage codes in any location to attenuate potential for bias from these
sources. For suicide deaths, the statistical analysis determined the package’s
redistribution of ill-defined external causes of injury. For those redistribution package,
the “universe” of data, as all deaths coded, was defined to either the package’s
garbage codes or the package’s redistribution targets for each country, year, age, and
sex. The proportion of garbage codes for each country are listed in the Table S2 of the
Supplementary appendix. Then the garbage codes were redistributed by age, sex,
location, and year to the most likely causes of death; according methods described
elsewhere (22, 25).

Cause of death estimation

The Cause of Death Ensemble model (CODEm) framework was used to
estimate suicide mortality causes for the GBD 2017 (22). The CODEm strategy
evaluates potential models that apply different functional forms (including mixed-
effects models and spatiotemporal Gaussian process regression) for mortality rates or
cause fraction, with varying combinations of predictive covariates (Table S1 in
Supplementary appendix) (22). For this study, the models for suicide deaths were
assessed using multiple iterations tests to evaluate the out-of-sample predictive validity
of model variants that met predetermined requirements for direction and significance
of regression coefficients. The models were then combined into a weighted ensemble
of models that perform best on out-of-sample prediction error of both levels and trends
weighted highest. After generating underlying cause of death estimates and

accompanying uncertainty, these models were combined with the cause of death
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correction procedure (CoD Correct) to establish estimates consistent with all-cause
mortality for each age-sex-year location (supplementary appendix 1 of GBD 2017 CoD
Study [22]). GBD 2017 constructed a minimum age restriction at 10 years old for
suicide death models, since suicide deaths are poorly reported among children
younger than 10 years old (26).

In GBD 2017, uncertainty was quantified using 1,000 draws from the posterior
distribution of cause-specific mortality by age, sex, location, and years and are
represented as 95% uncertainty intervals (95%Uls) (22). Which values were
considered statistically significant when the uncertainty intervals of change did no
cross zero (22). For locations with high-quality data uncertainty was influenced by
sample sizes; whilst for countries with lower-quality data, the sparsity of data, strength
of the covariates used in modelling, or the extent of insufficiently specific orimplausible
cause-of-death codes contributed to greater estimated uncertainty. The GBD
population dataset by age and sex was used for the calculation of rates. All rates were
reported per 100,000 person and we reported 95% uncertainty intervals (95%Uls) for
all estimates. Years of life lost (YLLs) is a measure of premature death calculated as
the sum of each death by age, sex, year, and location multiplied by the difference
between the age of death and the standard life expectancy at each age. More details
of these calculations are available in the Appendix 1 of GBD 2017 CoD Study (22). We
compared absolute number and rates of suicide deaths and YLLs, and percentage of
deaths by suicide among location and GBD regions across age and sex for the year
2017. We additionally reported female to male rate of death ratio by locations and GBD
regions to identify patterns of sex differences. To identify countries with different age
profiles of suicide deaths, the global median mortality rate for adolescents (aged 10-
24 years) and for other ages (aged >24 years) estimated by GBD 2017 was used to
establish quadrants defined by relationship between these two rates. We used number
of deaths by suicide and population estimation reported by GBD 2017 to estimate rate
of suicide death for age groups higher than 24 years. We also stratified results using
Sociodemographic Index (SDI) quintiles. The SDI is a composite indicator including
fertility, education, and income, and it has been shown to correlate well with health
outcomes (22).

In this study, adolescence was broadly defined as 10-24 years of age
accordance with the Lancet Commission of Adolescent Health and Wellbeing (15).

These age range aligns closely with contemporary patterns of adolescent growth and
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important social role transitions that typically define adolescence (4, 27). We used the
analytical framework for GBD to report data for three age-disaggregated
subcategories: young adolescents (10-14 years), older adolescents (15-19 years), and

young adults (20-24 years) (15).

Results

Global level

In 2017 there was an estimated number of 120,933 (95% uncertainty interval
[95% Ul], 113,263-127,601) deaths by suicide in adolescents (aged 10-24) worldwide,
representing a global rate of 6.5 deaths (95% Ul, 6.1-9.1) per 100,000 persons. The
global number of years of life lost (YLLs) from suicide in adolescents was estimated at
8,215,342,25 (95% Ul, 7,694,979-8,669,039) comprising 7.6% (95% Ul, 7.2%-8.1%)
of total years of life lost and a rate of 442.3 YLLs (95% Ul, 414.32-466.77) per 100,000.
Suicide was the second leading cause of death among adolescents (aged 10-24)
worldwide in 2017, causing 7.8% (95% Ul, 7.4%-8.2%) of total deaths in that age
group, after road injuries (13.7% [95% UI, 13.1%-14.3%]) and followed by other causes
such as interpersonal violence (6.6% [95% Ul, 5.9%-7%), HIV/AIDS (6.5% [95% UlI,
6%-7.1%), drowning (3.6% [95% Ul, 3.4%-3.7%) and tuberculosis (3.5% [95% UI,
3.3%-3.8%). Concerning the age-specific groups in adolescence there were
differences. The suicide rates per 100,000 were 1.3 (95% UI, 1.2-1.4), 7.0 (95% UI,
6.6-7.5) and 11.5 (95% UI, 10.8-12.1) for young adolescents (aged 10-14), older
adolescents (aged 15-19) and young adults (aged 20-24) respectively. For those aged
10-14, the suicide was the twelfth leading cause of death, comprising 2.5% (95% UI,
2.3%-2.8%) of total deaths; for those aged 15-19 (older adolescents) and 20-24 (young
adults) suicide was the second leading cause of death for both groups, representing
8.4% (95% Ul, 7.8%-8.9%) and 9.8% (95% Ul, 9.2%-10.3%) of total deaths
respectively. Regarding the distribution among age groups, most of suicide deaths
occurred among 20-24-year-olds with an estimated number of deaths of 69,535 (95%
Ul, 65,195-73,342), comprising 57.5% of total suicide deaths among adolescents aged
10-24.
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Regional and national levels

In 2017, suicide mortality rates per 100,000 for adolescents aged 10-24 varied
greatly among GBD regions, especially high in Oceania (24.9 [95% Ul, 16.9-32.6]),
Eastern Europe (15.4 [95% Ul, 14.7-16.1]), South Asia (11.2 [95% Ul, 10.2-12.1]),
Southern Latin America (10.9 [95% Ul, 9.6-12.5]) and Central Asia (9.3 [95% UI, 6.6-
10). The lowest suicide rates occurred in Western Sub-Saharan Africa (2.5 [95% Ul,
2.1-3.2]), East Asia (2.9 [95% UI, 2.7-3.3]), Eastern Sub-Saharan Africa (3.1 [95% UI,
2.7-3.5]), Central Sub-Saharan Africa (3.6 [95% Ul, 2.7-5.1]) and North Africa and
Middle East (4.0 [95% UlI, 3.6-4.6]).

Figure 1 shows the regional comparisons of suicide deaths with other causes of
death among adolescents in 2017. Suicide was the leading cause of death for
adolescents in six of the twenty-one GBD regions in 2017 (Table 1), including Oceania
(936 Deaths [95% Ul, 637-1226]; 13% of total deaths [95% Ul, 9.2%-16.3%]), Central
Asia (2,060 Deaths [95% UI, 1,900-2,218]; 13.6% of total deaths [95% Ul, 12.7%-
14.4%]), Eastern Europe (4,911 Deaths [95% Ul, 4,706-5,133]; 20.6% of total deaths
[95% Ul, 19.7%-21.5%]), High-Income Asia Pacific (2,237 Deaths [95% Ul, 2,152-
2,354]; 36.4% of total deaths [95% Ul, 35.3%-38.2%]), Australasia (471 Deaths [95%
Ul, 422-524]; 28.4% of total deaths [95% UlI, 26.4%-30.1%]) and South Asia (58,405
Deaths [95% Ul, 52,958-63,137]; 12.4% of total deaths [95% UIl, 11.3%-13.4%)]).
Otherwise, suicide was lower in the ranking for other GBD regions such as Central
Sub-Saharan Africa (11" cause of death; 1,390 Deaths [95% UI, 1,048-1,969]; 2.5%
of total deaths [95% Ul, 1.9%-3.6%]), Western Sub-Saharan Africa (11" cause of
death; 3,556 deaths [95% UI, 2,930-4,534]; 2.2% of total deaths [95% Ul, 1.8%-2.7%])
and Eastern Sub-Saharan Africa (12" Cause of Death; 4,106 Deaths [95% UI, 3,565-
4,694]; 2.2% of total deaths [95% Ul, 1.9%-2.5%]).

The percentages of suicide deaths by age-specific-adolescence-groups in 2017
are shown in the Table 1. Regionally, the rates of suicide for adolescents aged 10-14
years in 2017 ranged from 3.9 (95% Ul, 2.6-5.7) in Oceania to 0.19 (95% UI,0.1-0.3)
in Southern Sub-Saharan Africa. The percentage of suicide deaths also showed large
variation in those aged 10-14 years being the leading cause of death only in High-
Income Asia Pacific in 2017 [(77 Deaths [95% Ul, 71-84]; 11.6% of total deaths [95%
Ul, 10.7%-12.5%]). For Southeast Asia and Southern Sub-Saharan African, suicide

was out of the top 20 causes of death for 10-14 age group. The patterns of suicide
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distribution among regions were similar between older adolescents and young adults
age groups in 2017. For those aged 15-19 years, the suicide rates per 100,000 persons
ranged from 28.8 (95% Ul, 20.8-38.1) in Oceania to 2.7 (95% Ul,2.1-3.5) in Western
Sub-Saharan Africa, and suicide was the leading cause of death in High-Income Asia
Pacific [(698 Deaths [95% Ul, 574-650]; 30.5% of total deaths [95% Ul, 29%-32.6%]),
Australasia [(167 Deaths [95% Ul, 148-188]; 28.6% of total deaths [95% UI, 25.8%-
31.3%]), Eastern Europe [(1524 Deaths [95% UI, 1449-1605]; 22% of total deaths
[95% UIl, 21%-23.2%]), Southern Latin America [(680 Deaths [95% UI, 574-785];
20.7% of total deaths [95% UI, 18.32%-23.1%]), Central Asia [(758 Deaths [95% UI,
688-831]; 16.4% of total deaths [95% Ul, 15.2%-17.6%]), Oceania [(363 Deaths [95%
Ul, 263-481]; 14.9% of total deaths [95% Ul, 10.8%-19.2%]) and South Asia [(21666
Deaths [95% Ul, 19321-23824]; 14.2% of total deaths [95% Ul, 12.7%-15.6%]). For
those aged 20-24 years the suicide rates per 100,000 ranged from 44.3 (95% UlI, 28-
62.1) in Oceania to 4.3 (95% Ul, 4.0-4.9) in East Asia and suicide was the leading
cause of death in High-income Asia Pacific [(1,551 Deaths [95% UI, 1,491-1,630];
44.6% of total deaths [95% Ul, 43.1%-46.5%]), Australasia [(289 Deaths [95% UlI, 253-
327]; 32% of total deaths [95% Ul, 29.2%-35%]), Eastern Europe [(3,163 Deaths [95%
Ul, 3,002-3,324]; 22.4% of total deaths [95% Ul, 21.3%-23.5%]), South Asia [(33,366
Deaths [95% UI, 30,015-36,058]; 15.5% of total deaths [95% Ul, 13.9%-16.5%]),
Central Asia [( 1094 Deaths [95% Ul, 993-1201]; 14.3% of total deaths [95% Ul, 13.1%-
15.4%]) and Oceania [(521 Deaths [95% Ul, 330-732]; 14.2% of total deaths [95% UI,
9.3%-19.1%]).

The Figure 2 shows a large national variability observed for suicide mortality in
adolescents aged 10-24 in 2017. Nationally, the rates of suicide deaths ranged from
48.9 deaths (95% Ul, 40.1- 53.7) per 100,000 persons in Greenland to 1.7 deaths (95%
Ul,1.3-2.1) per 100,000 adolescents in Kuwait. There were 58 countries where rates
of suicide were estimated to be greater than global value. Among the 195 countries
and territories in 2017, 41.7% (95% Ul, 40.1%-42.8%) of suicide deaths occurred in
India, which held about 21.3% (95% Ul, 19.6%-23%) of the youth global population in
that year. Among countries with youth population (aged 10-24) greater than 250,000,
the highest rates of suicide mortality were in Papua New Guinea (27.3 [95% Ul, 17.5-
36.9]), Ukraine (19.7 [95% Ul, 17.4-22.6]), Mongolia (15.3 [95% UIl, 9.7-18.8]),
Kazakhstan (15.1 [95% Ul, 13.6-16.7]) and Russia Federation (15.0 [95% UI, 14.5-
15.3]). The mortality rates were lowest in Kuwait (1.7 [95% UI, 1.3-2.1]), Greece (1.7
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[95% Ul,1.4-2]), Saudi Arabia (1.7 [95% UI,1.1-2.8]), Syria (1.7 [95% UI,1.3-2.3]) and
Mauritania (1.8 [95% Ul, 1.2-3.2]). Suicide was the leading cause of death among
adolescents aged 10-24 for 41 of 195 countries and territories covered by GBD 2017,
and suicide was one of the top five causes of death for 143 countries in the same age
group. Among countries with youth population (aged 10-24) greater than 250,000,
Japan demonstrated the highest percentage (38.4% [95% Ul, 37.5%-40.1%]) of deaths
by suicide in relation of total deaths, and thirteen countries showed suicide death
percentages higher than 25% (Table S3 in the supplementary appendix).

Considering age-disaggregated groups for countries with youth population
(aged 10-24) greater than 250,000, the highest rates per 100,00 for those aged 10-14
were in Mongolia (6.0 [95% UI, 3.0-8.4]), Papua New Guinea (4.3 [95% Ul, 2.6-6.6]),
Ecuador (4.2 [95% UI, 3.4-5.2]), Kazakhstan (4.1 [95% Ul, 3.3-5.1]) and Kyrgyzstan
(3.8 [95% UI, 2.9-4.7]) and the lowest were in South Africa (0.08 [95% UI,0.06-0.1]),
Saudi Arabia (0.1 [95% UI,0.06-0.2]), Greece (0.1 [95% UI,0.1-0.2]), Kuwait (0.2 [95%
UI,0.1-0.2]) and Malaysia (0.2 [95% UI,0.1-0.33]). For those aged 15-19 the highest
rates were in Papua New Guinea (31.8 [95% UI, 21.3-42.6), Ukraine (20.0 [95% UI,
17.0-23.4), Lesotho (16.9 [95% UI, 10.7-24.3), Kazakhstan (16.8 [95% Ul, 14.7-19.)
and Mongolia (16.8 [95% UIl, 11.0-21.1) and the lowest were in Kuwait (1.2 [95%
UlL,0.9-1.7]), Saudi Arabia (1.5 [95% UI,0.9-2.6]), Greece (1.6 [95% UI,1.3-2.0]),
Bahrain (1.7 [95% Ul,1.2-2.7]) and Mauritania (2.0 [95% UI,1.2-3.5]). Among 20-24
age group the highest rates of suicide death occurred in Papua New Guinea (48.5
[95% UI, 28.6-70.7]), Ukraine (34.5 [95% Ul, 29-40.7]), Russia Federation (28.4 [95%
Ul, 27.5-29.2]), Lesotho (26.4 [95% Ul, 16.4-39.1]) and Sri Lanka (25.0 [95% Ul, 19.1-
32.3]) and the lowest rates were in Saudi Arabia 3.0 [95% UI,1.8-5], Kuwait 3.2 [95%
Ul,2.5-4.1], Mauritania 3.3 [95% UI,1.9-6.2]), Greece (3.3 [95% UI,2.6-4.2]) and Mali
(3.5 [95% UI,2-7.3]).

Patterns by sex

Globally, there were an estimated 70,925 (95% Ul, 64,693-76,878) suicide
deaths among males and 50,008 (Ul 95%, 46,330 — 52,943) among females aged 10-
24 years in 2017. The mortality rate per 100,000 persons for males was 7.5 (95% UI,
6.8-8.1) and for females was 5.5 (95% UI, 5.1-5.8), indicating a female to male ratio

(FMR) of suicide mortality rates of 0.74. Suicide was the third leading cause of death
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for males (7.5% [95% Ul, 6.9%-8.1%] of total deaths ranked after road injuries and
interpersonal violence) and for females (8.3% [95% UI, 7.7%-8.8%] of total deaths;
ranked after maternal diseases and HIV/AIDS).

Among GBD 2017 regions, the suicide mortality rate per 100,000 for males aged
10-24 was highest in Oceania (35.4 [95% UI, 20.0-50.7]) and lowest in East Asia (3.6
[95% Ul, 3.3-4.2]). For females, the highest mortality rate occurred in South Asia (13.6
[95%, 12.3-14.7]) and the lowest rate occurred in Western Sub-Saharan Africa (1.2
[95% 1.0-1.6]). The highest FMR of suicide rates in 2017 was estimated for South Asia
(1.5) and it was the only region where the suicide rate was statistically significant higher
for females than males. The lowest FMR occurred in Central Europe (0.2). Table 1
shows the FMR of youth suicide rates by region in 2017. In 2017, suicide was the
leading cause of death for male adolescents in High-Income Asia Pacific [(1,527
Deaths [95% UI, 1,449-1,658]; 36.5% of total deaths [95% Ul, 35%-39.4%]),
Australasia [(357 Deaths [95% Ul, 307-407]; 31% of total deaths [95% Ul, 28.4%-
33.5%], Eastern Europe [(4,133 Deaths [95% Ul, 3,928-4,364]; 23.3% of total deaths
[95% Ul, 22.2%-24.6%]), Oceania [(697 Deaths [95% UI, 393-997]; 15.4% of total
deaths [95% UI, 8.94%-20.58%]) and Central Asia [(1,406 Deaths [95% UI, 1,278-
1,537]; 14.2% of total deaths [95% Ul, 13%-15.3%]). For female adolescents, suicide
was the leading cause of death in High-Income Asia Pacific [(709 Deaths [95% UI,
676-746]; 36.2% of total deaths [95% Ul, 35%-37.4%]), Australasia [(114 Deaths [95%
Ul, 99-130]; 22.3% of total deaths [95% UI, 20.5%-24.3%]), South Asia [(34,193
Deaths [95% UlI, 30,857-37,026]; 15% of total deaths [95% UI, 13.6%-16.2%]) and
Central Asia [(653 Deaths [95% Ul, 584-726]; 12.5% of total deaths [95% Ul, 11.6%-
13.4%]).

A considerable heterogeneity in suicide sex patterns was also estimated at the
national level in 2017. The FMR of youth suicide rates ranged from 0.11 in Iceland to
1.91 in Pakistan in 2017. For countries with youth population (aged 10-24) greater than
250,000, the highest suicide rates per 100,000 among males occurred in Papua New
Guinea (38.7 [95% Ul, 19.8-57.3]), Ukraine (32.6 [95% Ul, 27.9 — 38.1]) and Russia
Federation (24.5 [95% UlI, 23.6-25.2]) and the lowest rates were in Kuwait (2.5 [95%
Ul, 1.9-3.3]), Bahrain (2.5 [95% Ul, 1.8-3.6]) and Saudi Arabia (2.6 [95% UlI, 1.5-4.5]).
For females, the highest rates were in India (15.4 [95% Ul, 14-16.7]), Papua New
Guinea (14.5 [95% UI, 10.2-20.7]) and Bangladesh 9.2 [95% Ul, 6.9-11.8]) and the
lowest rates occurred in Saudi Arabia (0.6 [95% UI, 0.4-0.9]), Greece (0.7 [95% UI,
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0.6-0.9] and Jordan (0.7 [95% UI, 0.5-0.9]). Suicide was ranked as the leading cause
of death for males and females aged 10-24 in 41 and 37 countries respectively.

Figure 3 shows the FMR of adolescent suicide rates across countries in 2017.
The rates of death were higher for females than males only in Pakistan, Bangladesh
and India, with a female to male ratio of 1.9, 1.68 and 1.5, respectively. An estimated
33,853 (95% Ul, 29,903-37,762) suicide deaths among females aged 10-24 occurred
in those countries in that year, comprising 28% (95% Ul, 23.4%-33.3%) of total deaths
for both sexes and 67.7% (95% Ul, 56.5%-81.5%) of total deaths for female
adolescents worldwide; in 2017, approximately 27% (95% Ul, 23.8% - 31%) of the
female global population aged 10-24 was in Pakistan, Bangladesh and India.

Concerning sex patterns for age-specific groups in adolescence, the highest
level of FMR occurred in the older adolescents age group (FMR = 1.0). Indeed, the
number of suicide deaths for those aged 15-19 years were very similar between males
and females in 2017 (22,149 [95% Ul, 19,960-24,796] for males vs 21,128 [95% UI,
19,313-22,852] for females) with a male suicide rate per 100,000 estimated at 7.0 (95%
Ul, 6.3-7.8) and a female suicide rate at 7.0 (95% Ul, 6.4-7.6). For those aged 10-14
years, the FMR was 0.83, and 4,562 (95% UI,3,926-5,187) male deaths and 3,508
(95% Ul, 3,137-3,910) female deaths occurred in 2017, representing 1.4 (95% Ul, 1.2-
1.6) and 1.2 (95% UI, 1.0-1.3) suicide rate per 100,000, respectively. In the young
adults age group (aged 20-24) occurred the lowest level of FMR (FMR = 0.59) among
adolescence age-specific groups, comprising 44,213 (95% U1,40,011-47,536) deaths
in males and 25,322 (23,620-26,990) in females, and a suicide rate per 100,000 of
14.4 (95% Ul, 13.1-15.5) and 8.5 (95% UlI, 7.9-9.0), respectively. In 2017, suicide was
the third leading cause of death for boys and the leading cause of death for girls aged
15-19 years, representing 7.1% (95% Ul, 6.4%-7.9%) and 10.3% (95% Ul, 9.4%-
11.1%) of total deaths respectively; for those aged 10-14, suicide was twelfth leading
cause of death for boys (2.5% of total deaths [95% Ul, 2.2%-2.8%]) and thirteenth
leading cause of death for girls (2.6% of total deaths [95% UlI, 2.3%-2.9%]); and among
those aged 20-24, suicide was the third leading cause of death for males (9.8% of total
deaths [95% UI, 9.4%-11.1%]) and the second leading cause of death for females
(9.7% of total deaths [95% Ul, 9.1%-10.4%]).
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Discussion

This study analyzed vital registration, and verbal autopsy data from Global
Burden of Disease Study 2017 to estimate suicide deaths among adolescents aged
10-24 years in 2017. We showed that suicide was the second leading cause of death
for these age group, comprising an estimated 120,933 deaths in 2017. Despite the fact
that suicide was one of the top five causes of death among adolescents in most
countries (73%), we identified a large variability of suicide rates among nations and
GBD regions. Most of adolescent suicide deaths occurred among 20-24 years-old-age-
group (57.5%), and especially among males (female to male ratio of 0.74). Only
Pakistan, Bangladesh and India revealed rates of adolescent suicide deaths higher for
females than males. The results of this study are consistent with previous reports (3,
5, 28, 29, 30). Our study improves on these earlier efforts by using the methods of the
GBD 2017, which yields more robust and comprehensive estimates of global suicide
mortality by age-specific groups.

In 2017, suicide was one of the top five causes of death among adolescents
aged 10-24 for the vast majority of nations worldwide, being the leading cause of death
for six GBD regions and approximately 21% of countries and territories covered by the
GBD study. Nevertheless, comparisons of percentage of suicide deaths among nations
cannot reflect the actual magnitude of the problem. For example, despite the rate of
suicide death among adolescents in Southern Sub-Saharan Africa region was similar
to the global rate in 2017, suicide was ranked only as the fifth leading cause of death
in that region (Table 1). This finding raises the issue of possible association with the
differences in the nation’s progress through the epidemiological transition (15), once a
large proportion of adolescents grow up in countries with high levels of all types of
health problems, including high prevalence of diseases such as HIV and other
infectious disease, undernutrition, and poor sexual and reproductive health, besides
the high levels of mental disorders and suicide (24). On the other hand, suicide
assumes greater significance for countries which have presented improved control of
maternal mortality and infectious diseases, such as those in the High-Income Asia
Pacific and Australasia GBD regions (15). Moreover, a true increase in the prevalence
of adolescent mental health problems have been reported in recent decades in high-
income countries (31), but more studies are needed to establish the relationship with

suicide rates in these countries. Previous studies also might explain the reasons of
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differences in proportion of suicide deaths in specific contexts such as the high burden
of death by homicide in young men in Central Latin American and Tropical Latin
American (32) and the large proportion of young men dying in recent civil unrest and
armed conflict in North Africa and Middle East Region (33).

Our results showed a large difference in the distribution of the rate of suicide in
youth worldwide, with an approximate range of 30-fold difference among nations and
10-fold among GBD regions (Figure 1). This variability of suicide rates might be
explained by a complexity of factors reported previously, such as the different
distribution of high-risk groups for suicide among regions, including indigenous and
ethnic minorities (16, 34); the variation of economic levels and economic recessions
among nations (35); distinct cultural and religious influences on suicide behaviors (2,
36); the heterogeneity in terms of the prevalence of mental disorders and risk factors
associated with suicide, such as depression, substance use and violence (15); the
difference in access of lethal means of suicide across countries (37); and the regional
variability of under-reported and misclassified suicides (38). Nevertheless, the
literature of high-risk demographic populations is limited, and geographic distribution
of suicide research is not aligned with global suicide rates (9).

Notwithstanding, significant disparities were found in our study. The very high
rates found in Greenland is well known in the literature, however there is a lack of
evidence on specific risk factors to explain the epidemiology of suicide in that country
(39). An interesting observation is that Greenland had the third smallest population of
people aged 10-24 in 2017, and small variations in death numbers might represent
major changes in the overall suicide rates (24). We also found high adolescent suicide
rates in Oceania, Eastern Europe and South Asia GBD regions. In the case of Oceania,
previous reports pointed out that suicide is more common in the Western Pacific
Islands, especially in the countries with faster growing populations, including Papua
New Guinea, Kiribati, Vanuatu, and Solomon Islands (40, 41). A study showed that a
considerable rate of early substance use was associated with suicide behaviors among
school-going adolescents in Samoa, Kiribati, Solomon Islands and Vanuatu (42).
However, there is a paucity of studies analyzing specific factors associated with the
high rates of suicide in Western Pacific Islands. In Eastern Europe, socio-economic
instability after Soviet Republics breakup in the early 1990’s, and the high rates of
alcohol and drug abuse were previously associated with the high suicide mortality in

that region, especially for Russian Federation and Ukraine (43, 44, 45). In the Russian
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Federation, a study reported high rates of child mental disorders combined with
exposure to early adversity, and it might be associated with the high rates of suicide in
youth (46). However, a great sub-regional variation in the youth suicide rates was
disclosed in that country, and geographic, socio-economic, cultural and ethnic risk
factors for suicide should be better understood (47). South Asia GBD region had the
third-highest adolescent suicide rates in 2017 and the biggest contributor was India,
with 86% of total youth suicides in that region. Some of the general reasons for the
high suicide levels among adolescents in India were reported, including socioeconomic
issues, interpersonal and cultural conflicts, academic pressures, and unidentified
mental disorders (48, 49.) Criminalization of suicide until 2017 and use of high lethality
means have also been pointed out as contributing factors for suicide in India in
previous years (49).

Our findings demonstrated high levels of suicide in Kazakhstan and Mongolia
for all adolescent age groups in 2017. Nevertheless, there are no systematic studies
analyzing the cause of these results. A preview report suggests that risk factors in
Kazakhstan do not seem to be different from other regions in the world, such as high
levels of depression, anxiety and risk-taking behaviors, poor state of health, early
alcohol onset, familial suicide behaviors and childhood trauma. However, these risk
factors seem to affect a larger part of the population and often they coexist (50). In
Mongolia, a study associated adolescent suicide behaviors with being female, feeling
lonely and worried, smoking cigarettes, drinking alcohol, and having fights at school
(51). Other study pointed out that adolescents in Mongolia are not considered a distinct
group with specific needs and there is no a comprehensive adolescent health and
development policy (52). Among countries in Western Europe, it is worth mentioning
that Finland had the highest youth suicide rate in 2017. The high incidence of male
adolescent suicide in that country might be due to the frequent use of violent methods,
including firearms (53).

Regarding the adolescence age groups, our findings demonstrated that, across
countries and territories, the suicide rates for older adolescents and young adults were
at least 10 times higher than those among young adolescents in 2017. These results
are consistent with previous research studies which demonstrated that prevalence of
suicide behaviors rapidly increases between 12 and 17 years of age (16, 54, 55). The
literature points out some reasons to explain these findings. First, previous surveys

suggested that self-harm to be related to pubertal phase, especially late or completed
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puberty, which is more common in older adolescents (56); second, the higher
prevalence of psychopathology among older adolescents and young adults than for
those aged 10-14, such as major depressive disorders and substance abuse (10, 57);
third, the low exposure of known suicide risk factors for those aged 10-14, such as
suicidal intent and use of lethal methods (11); fourth, the lower cognitive ability to plan
and execute a fatal suicide attempt among younger adolescents (10); and fourth,
among younger adolescents, suicide may be more misclassified as an accidental
death or underreported due to social stigma and shame (38). Despite the lower
prevalence of suicide deaths for 10-14 age group, important differences among
countries and territories were shown in our study. For example, suicide rates for
younger adolescents was 75 times higher for Mongolia than South Africa. It was the
greatest rate-country-variation in the comparison of nations within the same age group.
There is no systematic information about the characteristics of younger suicide victims
and the suicide differences by locations are poorly understood for those aged 10-14.
Considering the sharpest increase of suicide rates between 10-14 and 15-19 age
groups, a better identification of younger adolescents at suicide risk is needed to the
implementation of early country-level prevention activities and interventions.

Youth male suicide rates were consistently higher than female rates in most of
countries in 2017 (figure 3). Some studies pointed out that social construction of
gender roles is a common explanation for the higher rates of suicide in men, including
high risk-taking behaviors, stigma to seek help for mental disorders and tendency to
use more lethal suicide methods (58, 59). In our study, the female to male ratio for
adolescents was higher than that reported by a similar study among adults (0.74 vs
0.43) (1). These sex differences in suicide deaths were well documented in literature
(2, 58, 60), but the reasons for why the sex effect might be lower for adolescents than
adults have not been well established. Regarding the global distribution of sex-related
patterns, we showed a high female to male ratio in South Asia, especially in Pakistan,
Bangladesh and India. These findings are consistent with previous reviews that
reported cultural and social influences and different patterns of suicide methods
affecting gender gap of suicide in Asian countries (61, 62). We also demonstrated a
high female suicide rates in India, comprising approximately 58% of suicide deaths in
young females worldwide. Moreover, the male and female rates of total death among
those aged 10-24 in India were similar in 2017 (84.54 vs 83.51, respectively), in

contrast to male predominance in global mortality rates in the same age group (99.17
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Vs 66.52, respectively). These data emphasize the important contribution of suicide to
the total deaths among young Indian females, once the percentages of deaths among
male Indian adolescents were aligned with global percentages in 2017 (63). Some
research studies have reported possible reasons for the high levels of female suicide
in India, including the increasing importance of self-harm, depression and anxiety
disorders among Indian girls (2, 64); the high frequency of early marriage and teenage
motherhood (2, 49, 64, 65); the high incidence of economic dependence, low social
status and domestic violence among married girls (2, 49, 37, 64, 65); and the use of
lethal means of suicide among females, such as poison and hanging (64, 65). A recent
study reported a ten-fold variation of female suicide rates among Indian states and it
concluded that a prevention strategy should be adapted to the context of state level in
that country (49).

Another interesting finding in our results was the high female to male ratio
among adolescents aged 15-19 years. Additionally, among all age-specific-groups
covered by GBD 2017, suicide was global leading cause of death only among girls
aged 15-19 years. However, the number of countries whose suicide was the leading
cause of death in the same age group was similar to the 10-24-age-group for both
sexes (22% vs 21%) (63). These findings should be interpreted with some
considerations: firstly, the high Indian’s contribution to global suicide deaths in girls
shifts the global suicide rate and the ranking of death for those age group (63); and
secondly, the fast decrease of communicable and maternal mortality among
adolescents girls in intermediate stage of industrialization countries (e.g. India)
between 1990 and 2017 made suicide one of the leading causes of death for those
age group, despite the female suicide deaths decrease in the same period (49).
However, some reports have suggested an increase in suicide rates among later
adolescent girls in some locations, which highlights that important issues about suicide
in female adolescents are poorly understood (66). Indeed, after the onset of puberty,
the risk of depression and suicide behaviors increase substantially among girls.
However, more studies are needed to understand the linkages among specific sex-
related risk factors in countries levels (e.g. gender-based discrimination, sexual abuse,

limitations on rights), mental health and suicide among female adolescents (64).
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Limitations

The limitations of the general GBD approach in estimating mortality have been
described extensively elsewhere (22). The limitations specific to evaluating suicide
deaths are summarized here. First, as in prior GBD studies, que accuracy of the
estimates depends on the availability of data for each age-sex-year-location. Due to
delays in data reporting, estimates for more recent years rely on additional data (22).
For a very small number of locations with few or no data, GBD 2017 study uses
covariates, borrowing strength across space and time to generate the suicide mortality
estimates. Therefore, the scarcity of data in a particular location results in reliance on
modelling and it produces data from modelling assumptions rather than underlying
data. The high incompleteness of data is reflected in the wide uncertainty intervals.
Second, although the GBD data-standardization methods evaluate and adjust for
variation in data quality and completeness, the suicide mortality estimates are subject
to bias from incomplete data sampling and limited vital registration data (22), which
happens mainly in low- and middle-income countries — where the majority of suicide
deaths among adolescents occur (2). Moreover, estimates for countries with low star
ratings (as described in Methods) have uncertain validity because using combinations
of available sources and estimates for missing data results in a more comprehensive
set of estimates but also limits precision and accuracy. The star system is a general
assessment of the quality of vital registration and does not necessarily indicate that the
quality of the cause of death by suicide is high. Third, even in countries with high quality
vital registration systems, suicide may be misclassified as unintentional injury deaths
due difficulty in determining intent of death. Suicide is also misclassified in cases of
strong cultural pressures to mitigate legal implications or stigma associated with
suicide, especially for youth population (38). Fourth, the GBD study presumes that the
causes of death listed on the death certificate was coded and diagnosed correctly.
GBD 2017 does not correct for any systematic bias, with exception of correction for
misdiagnosis of injury in South Africa vital registration data, where a detailed study was
available to guide the correction (67). Fifth, although the methods to redistributing
garbage codes enhances the comparability of the cause-of-death data in GBD 2017
study, this approach can yield different results from nation’s official statistics, even from
those with complete vital registration systems. Sixth, regarding suicide means and risk

factors, the GBD Study 2017 only incorporate data from suicide by firearm and data
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from self-harm attributable to alcohol and drug use (22). In order to enhance national
health plans and policies for suicide prevention, data on other means of suicide and
risk factors (e.g., mental disorders prevalence, exposure to violence, access to means)

should be incorporated.

Conclusion

In conclusion, our findings show large variations in suicide rates among young
people aged 10-24 years across 195 countries and territories in 2017. The GBD 2017
study offers new comprehension into magnitude of suicide deaths disparities by
adolescent age groups, sex and sociodemographic index. With the epidemiological
transition, suicide has become a significant cause of preventable death in youth (15).
Despite adolescent-specific suicide prevention strategies have been researched, the
evidence is scarce, mainly in low- and middle-income countries (18, 19). In addition,
approximately 10% of these countries have implemented a national suicide prevention
framework (18). This study offers some insights which helps governments and public
health officials to identify priorities in suicide prevention among young people. Future
research studies should identify specific risk and protective factors associated with
high-risk sociodemographic populations and address early detection and culturally

informed interventions.
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Figure 1: Regional contributions of suicide to total mortality, ages 10-24, both sexes, 2017.
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Table 1: Number of deaths, death rates per 100,000, percentage by age groups, rank of suicide deaths, and percentage of total deaths from
suicide, ages 10-24, for all regions in 2017

Region No of deaths Rate of % of deaths by age groups Rank of % of total Female to

(95% UI) death per suicide deaths dueto male rate of
100,000 deaths” suicide deaths ratio
(95% UI) (95% UI)
10-14 years  15-19 years 20-24 years

East Asia 7435 2.9 13.5 30.8 55.8 3 7.9 0.59
(6978 to 8366) (2.7 t0 3.3) (7.5t0 8.8)

Southeast Asia 6744 4.0 3.4 36.7 59.9 2nd 5 0.32
(615510 7609) (3.6t04.5) (4.6 to 5.5)

Oceania 936 24.9 5.5 38.8 55.6 1t 13 0.38
(637 to 1226) (16.9 to 32.6) (9.2 to 16.3)

Central Asia 2060 9.3 10.1 36.8 53.1 1t 13.6 0.49
(1900 to 2218) (8.6 to 10) (12.7 to 14.4)

Central Europe 1105 6.0 4.5 31.7 63.8 2nd 17.9 0.18
(1034 to 1172)  (14.7 to 16.1) (16.8 to 18.9)

Eastern Europe 4811 154 4.7 31.7 65.7 1st 20.6 0.2
(4706 t0 5133) (14.7 to 16.1) (19.7 to 21.5)

High-income Asia Pacific 2237 8.0 3.5 27.2 69.4 1t 36.4 0.49
(215210 2354) (7.7 t0 8.4) (35.3t0 38.2)

Australasia 471 8.8 3 35.8 61.4 1t 284 0.33
(422 to 524) (7.91t09.8) (26.4 to 30.1)

Western Europe 2929 4.1 2.8 31.3 65.9 2nd 18.8 0.32
(278310 3106) (3.9t0 4.4) (18 to 19.7)

Southern Latin America 1668 10.9 4.1 40.8 55.1 2nd 19 0.25
(1464 to 1908) (9.6 to 12.5) (17.3 t0 20.70

High-income North 6404 9.0 5.8 34.2 59.9 2nd 17 0.27

America (6148 to 6645) (8.6 10 9.3) (16.4 to 17.50

Table continues on next page
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Region No of deaths Rate of % of deaths by age groups Rank of % of total Female to

(95% UI) death per (95% UI) suicide deaths due to male rate of
100,000 deaths” suicide deaths ratio
(95% UI) (95% UI) (95% UI)
10-14 years 15-19years  20-24 years

Caribbean 543 4.8 5.8 35.2 59.1 4t 5.3 0.46
(485 to 614) (4.3t054) (4.9t05.9)

Andean Latin America 941 5.8 10 41.8 48.2 3 8.5 0.56
(836 to 1055) (5.1 t0 6.5) (7.7 t0 9.3)

Central Latin America 4621 6.7 7.8 38.3 53.9 3 6.9 0.32
(4306 t0 4949) (6.3t07.2) (6.5t07.3)

Tropical Latin America 2512 4.8 5.7 38 56.3 3 4.8 0.28
(2370 t0 2643) (4.5t05) (4.5t05)

North Africa and Middle 6369 4.0 5.6 375 56.9 3 4.4 0.49

East (5740 t0 7334) (3.6 t0 4.6) (4t05.1)

South Asia 58405 11.2 5.8 37.1 57.1 1t 12.4 1.51
(52958 to (10.2 to 12.1) (11.3t0 13.4)
63137)

Central Sub-Saharan Africa 1390 3.6 12.3 33.4 54.3 11t 2.5 0.24
(1048 to 1969) (2.7 to 5.1) (1.9 to 3.6)

Eastern Sub-Saharan 4106 3.1 16.5 33.6 49.9 12t 2.2 0.34

Africa (3565 to 4694) (2.7 to 3.5) (1.9to0 2.5)

Southern Sub-Saharan 1592 7.5 0.9 31.6 67.5 5th 4.6 0.28

Africa (1360 to 1939) (6.4t09.2) (3.9t0 5.6)

Western Sub-Saharan 3556 2.5 14.6 34.8 50.6 11t 2.2 0.32

Africa (293010 4534) (2.1t03.2) (1.8t02.7)

Ul = uncertainty interval * Rank of suicide deaths among all individual causes of death, ages 10-24.
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ATG=Antigua and Barbuda, VCT=Saint Vincent and the Grenadines, BRB=Barbados, COM=Comoros, DMA=Dominica, GRD=Grenada,
MDV=Maldives, MUS=Mauritius, LCA=Saint Lucia, TTO=Trinidad and Tobago, TLS=Timor-Leste, SYC=Seychelles, MLT=Malta,
SGP=Singapore, MHL=Marshall Islands, KIR=Kiribati, SLB=Solomon lIslands, FSM=Federated States of Micronesia, VUT=Vanuatu,

WSM=Samoa, FJI=Fiji, TON=Tonga

Figure 2: Rate of death from suicide for young people aged 10-24, both sexes, 2017



78

Female to male ratio
2

1.0

0.1

o N I

. g
‘ i : ATG || ver BRB | |com

& S 2 >
M- i ; . v
. d 9 s - [ FSM
: o pMA || GrRD || mDV ||Mus \ | [

A
W Africa E Med.

- : - WSM
~ < :
' ' T, ool b ¢
Caribbean LCA TT0 TLS SYc Persian Gulf Balkan Peninsula  * 1 : TON

ATG=Antigua and Barbuda, VCT=Saint Vincent and the Grenadines, BRB=Barbados, COM=Comoros, DMA=Dominica, GRD=Grenada,
MDV=Maldives, MUS=Mauritius, LCA=Saint Lucia, TTO=Trinidad and Tobago, TLS=Timor-Leste, SYC=Seychelles, MLT=Malta,

SGP=Singapore, MHL=Marshall Islands, KIR=Kiribati, SLB=Solomon Islands, FSM=Federated States of Micronesia, VUT=Vanuatu,
WSM=Samoa, FJI=Fiji, TON=Tonga

Figure 3: Female to male of death ratio from suicide for young people aged 10-24, 2017.
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8. Conclusoes e consideragoes finais

O suicidio entre jovens é um tema de enorme relevancia para a saude publica
global. Apesar das taxas menores que a média mundial, o Brasil esta entre os paises
que vem apresentando aumento das taxas de mortalidade por suicidio entre a
populagao de 15 a 19 anos durante o periodo de 1990 e 2017 (7). Com o objetivo de
abordar o tema no Brasil e no mundo, o presente estudo foi estruturado em duas
etapas. A primeira foi desenvolvida através de uma revisao sistematica, descrita no
artigo 1, com o objetivo de esclarecer o panorama atual da producdo cientifica
brasileira sobre suicidio em criangas e adolescentes. A segunda etapa foi reportada
no artigo 2, o qual foi o primeiro estudo a utilizar a metodologia robusta do Global
Burden of Disease Study 2017 (GBD 2017) para produzir estimativas globais de
mortalidade por suicidio entre individuos de 10 a 24 anos para 195 paises e territorios.

Por meio dos resultados do artigo 1 observou-se que a produgéo cientifica
sobre suicidio em criangas e adolescentes no Brasil ainda € bastante pequena e
centralizada, com uma grande propor¢ao de estudos conduzidos nas regides sul e
sudeste do pais e uma baixa inclusdo de populacdes provenientes de areas com altas
taxas de suicidio, como a regiao norte brasileira. Estes resultados estdo alinhados
com a literatura cientifica mundial, a qual aponta para uma escassez de estudos
epidemioldgicos especificos sobre suicidio nas areas com as maiores taxas globais
(137). Conforme destacado por Franklin et al. (16), os fatores de risco para suicidio
conhecidos até o momento ainda sdo maus preditores para desfechos de
suicidalidade. Sendo assim, seria pertinente que fossem realizados mais estudos com
dados provenientes de todo o territério brasileiro, a fim de compreender melhor os
motivos e os fatores associados as diferentes taxas de suicidio em jovens nas
diferentes realidades do Brasil.

Cabe ressaltar, ainda, que a revisao sistematica produzida pelo artigo 1 incluiu
apenas 18 estudos populacionais sobre avaliacdo de prevaléncia de fenbmenos do
espectro da suicidalidade em criancas e adolescentes. Todos os 18 estudos foram
transversais, com uma grande heterogeneidade de ferramentas para coleta dos
dados. Estes aspectos vao ao encontro da literatura, a qual destaca a inconsisténcia
de termos e métodos de avaliagdo do suicidio na produgao cientifica mundial (15).

Outro aspecto relevante entre os estudos incluidos foi que nenhum deles utilizou a
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classificagdo de Columbia para avaliagdo de suicidio (Columbia Classification
Algorithm of Suicide Assessment — C-CASA) (35), a qual, conforme comentado
anteriormente, representa uma medida de escolha para sistematizar e categorizar os
fendbmenos suicidas em criancas e adolescentes, cobrindo todo o espectro da
suicidalidade. Com o objetivo de aprimorar a eficacia das estratégias de prevengao,
seria importante uma maior disponibilidade e qualidade de dados epidemioldgicos
nacionais acerca dos fendbmenos da suicidalidade em jovens. Uma recomendagao
importante para este contexto seria a criacdo de um banco de dados oficial sobre
fatores de risco e de prevaléncia de ideacéo, plano e tentativa de suicidio nas diversas
realidades brasileiras, a exemplo dos dados disponibilizados pelo centro norte-
americano CDC (High School Youth Risk Behavior Survey) (64). Uma estratégia
custo-efetiva, neste sentido, seria, por exemplo, o aprimoramento da Pesquisa
Nacional de Saude do Escolar (PeNSE), ligada ao Instituto Brasileiro de Geografia e
Estatistica (IBGE) e ao Ministério da Saude e o Programa Saude na Escola (PSE)
(138). A secao de saude mental da PeNSE n&o inclui perguntas sobre suicidalidade,
avaliando apenas os topicos sobre sono, ansiedade, sentimento de solidao e déficits
de socializagdo. Seria relevante integrar perguntas sobre suicidalidade e outros
transtornos mentais aos proximos questionarios do PeNSE.

Em termos de politicas publicas de prevencédo, a Agenda Estratégica de
Prevencdo ao Suicidio brasileira foi estabelecida apenas em 2017 e apresenta-se
limitada a agdes concentradas nos objetivos de reforgar agdes de vigilancia, ampliar
linhas telefénicas de crise e promover capacitagdo de profissionais e da midia (139).
Recentemente, um relatério da OMS destacou estratégias exemplares de prevengao
ao suicidio aplicadas por 10 paises, entre eles Uruguai, Guiana e Butdo, que possuem
realidades socioeconémicas similares ao Brasil (136). Na Guiana, por exemplo,
estabeleceram-se estratégias em multiplas diregbes, como reducédo de fatores de
risco, restricdo de acesso a meios de suicidio, o aprimoramento de servicos de saude
e o incentivo a notificagdo e a pesquisa cientifica (136). Conforme reportado por
Kieling et al. (17) apenas 10% dos ensaios clinicos randomizados para intervencdes
em saude mental em jovens sao conduzidos em paises de baixa e média renda, e ha
uma enorme caréncia em termos de conhecimento acerca de intervengcdes em saude
mental culturalmente adequadas a paises como o Brasil. Esta deficiéncia é bastante
relevante, uma vez que é essencial que estudos de prevengédo, por exemplo, sejam

elaborados especificamente no meio em que as estratégias serdo implementadas
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(17). Portanto, conforme descrito no artigo 1, é preocupante a auséncia de estudos
sobre intervengbes designadas especificamente para suicidio em criangas e
adolescentes no contexto brasileiro.

Ainda, o artigo 1 propiciou reflexdes sobre o grande numero de estudos
incluidos que utilizaram fontes de dados secundarias como o DATASUS. Apesar de
os dados oficiais sobre mortalidade serem fundamentais para um entendimento inicial
da magnitude do problema, os numeros de ébitos por suicidio sdo habitualmente
subnotificados no Brasil e no mundo e representam, portanto, um valor limitado para
a estimativa do risco de morte e comparabilidade com outros paises e regides (126,
128, 134). Nesse sentido, tornou-se oportuno o uso dos métodos desenvolvidos pelo
GBD 2017 para o desenvolvimento do artigo 2, os quais possibilitam um
aprimoramento dos dados oficiais de mortalidade, corrigem vieses de classificagao e
proporcionam uma melhor comparabilidade entre paises e regides.

Assim, os resultados observados no artigo 2 confirmaram o suicidio como a
segunda principal causa de mortalidade entre jovens de 10 a 24 anos no mundo em
2017. Ainda, os achados revelaram que em aproximadamente 20% dos paises o
suicidio foi a principal causa de morte naquela faixa etaria para aquele ano. Estes
resultados apontam para algumas reflexdes importantes quanto ao perfil de saude e
bem-estar dos adolescentes de hoje.

A rapida transigao epidemiolégica nos ultimos 25 anos, com o maior controle
das doencas materno-infantis, da desnutricdo e das doencgas infecciosas, possibilitou
um aprimoramento geral de saude para a geragao atual de adolescentes (140). Em
paralelo a isso, tornaram-se mais salientes os impactos dos problemas emocionais e
comportamentais para os jovens. Cabe considerar, também, que nao existe um
entendimento satisfatério sobre como os novos elementos ligados a atual “geracéo Z”,
nascida entre a metade dos anos 1990 e inicio dos anos 2000, vém influenciando a
saude mental dos adolescentes de hoje. Entre estes elementos pode-se citar, por
exemplo, o impacto da recessao econdmica de 2008, os aumentos nos indices de
desemprego em jovens, as diferencas de prosperidade econédmica em relagéo aos os
pais, o crescimento do terrorismo mundial e 0 aumento da comunicagao por meio das
redes sociais (141). Nesse sentido, as altas taxas de mortalidade por suicidio em
jovens, reveladas pelo artigo 2, apresentam-se como um produto final de inumeros
fatores complexamente interligados e insuficientemente compreendidos, os quais

necessitam de uma abordagem mais ampla pela comunidade cientifica.
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Embora muitos fatores de risco e de protecdo para o suicidio tenham sido
identificados, muito pouco se sabe sobre as diferencas de fatores de risco especificos
para paises e regides com altas taxas de suicidio. Enquanto a producéao cientifica
mundial sobre suicidio encontra-se concentrada principalmente na América do Norte
e Europa Ocidental, ha uma escassez de estudos em areas com altas taxas de
mortalidade, como o sul da Asia e Oceania, por exemplo. Além disso, as populagdes
sociodemograficas de alto risco ndo estao suficientemente representadas na literatura
cientifica. Por exemplo, a maior parte dos estudos sobre suicidio € conduzida com
populagdes urbanas, embora as populagdes rurais representem um grupo de alto risco
em determinados locais (142). Outro exemplo € a produgédo cientifica limitada com
grupos de risco bem estabelecidos para suicidio em adolescentes, como
homossexuais € minorias sexuais, 0os quais sao representados por apenas 1,9% dos
estudos longitudinais na area (137). E de extrema relevancia conhecer como os
grupos de alto risco, ja estabelecidos pela literatura, sao influenciados por aspectos
culturais e populacionais nas diferentes regides e nagdes do mundo. Uma
recomendacao interessante seria a execugao de mais estudos comparativos entre
regides com realidades sdcio econdémicas e taxas de suicidio similares. Dessa forma,
os achados do artigo 2 propiciam algum discernimento inicial para o direcionamento
de esforgos de pesquisa cientifica entre a populagao jovem de regides com altas taxas
de suicidio, a fim de compreender fatores locais, influéncia de contextos culturais e de
grupos socio demograficos.

Os achados do artigo 2 demonstraram que os padrdes por sexo parecem um
pouco menos marcados para adolescentes, além de nao ocorrem de forma
homogénea entre os paises, sendo que na india, Bangladesh e Paquistdo as taxas de
suicidio foram maiores em meninas do que em meninos. Varios fatores de risco foram
associados com as altas taxas de suicidio em adolescentes naqueles paises (115),
porém novos estudos sdo necessarios para entender o suicidio entre adolescentes do
sexo feminino nas diferentes regides e contextos socioculturais do mundo, a fim de
aperfeicoar o desenvolvimento de politicas publicas e leis de protegcéo de género, por
exemplo. Estudos longitudinais poderiam esclarecer fatores associados com risco e
resiliéncia, com foco nas diferencas de exposicao a fatores de risco e desfechos em
saude mental por sexo. Além disso, pesquisas qualitativas poderiam examinar a
relacdo de género com fatores especificos como uso de redes sociais e bullying

escolar, por exemplo.
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Do ponto de vista de saude publica, até recentemente os adolescentes e
adultos jovens vinham sendo negligenciados pelas politicas sociais e de saude global.
A Estratégia Global da ONU para a Saude de Mulheres, Criangas e Adolescentes foi
inaugurada em setembro de 2015, e torna-se uma oportunidade de investimento na
saude e bem-estar dos adolescentes (143). Nesta estratégia estdo previstos
investimentos para abordagem de fatores de risco e prevengao de suicidio e autolesao
em adolescentes. Em termos de saude mental e prevengao de suicidio, a principal
questao gira em torno de onde fazer os investimentos mais eficazes e como proceder
estas intervengdes. Até o momento, as evidéncias sobre as estratégias de prevengao
em adolescentes e adultos jovens apresentam tamanho de efeito baixo a moderado.
Entre as principais intervengdes estao as abordagens de conscientizagdo em escolas,
a promocao de comportamento pro-social e de resiliéncia, os incrementos no acesso
aos servicos de saude mental, os acessos alternativos a cuidados de saude mental,
como linhas telefénicas de crise 24 horas e as politicas de restricdo de acesso a meios
letais de suicidio, como pesticidas e medicamentos (144). Até 2017, quase 40 paises
apresentavam algum plano nacional de prevencao ao suicidio, porém apenas 10%
dos paises de baixa e média renda, onde ocorrem a maioria dos suicidios no mundo,
possuiam alguma estratégia estabelecida (136).

Apesar dos esforgos politicos e cientificos para a implementacédo de politicas
publicas de prevengao ao suicidio, muitos desafios permanecem. Um exemplo
importante foi reportado por Robinson et al. em 2016 (145), sobre a trajetéria da
Australia na prevencgao de suicidio em jovens entre os anos de 2005 e 2015. Segundo
o relatério, mesmo com politicas robustas de prevencao estabelecidas naquele pais
ao longo dos ultimos 20 anos, as taxas de suicidio em adolescentes e adultos jovens
aumentaram durante o periodo analisado pelo estudo. Os autores relataram
consideragdes importantes apds estes achados, como por exemplo: a maior
suscetibilidade ao inicio de transtornos mentais na adolescéncia aumenta o risco de
suicidio nesta faixa etaria; existe um numero significativo de adolescentes que nao
busca ajuda para ideagdo ou comportamentos suicidas; a criagcdo de servigos
receptivos aos jovens facilita o acesso ao tratamento em saude mental por esta
populagao; intervengdes de educagao para amigos e familiares sdo mais eficazes,
uma vez que eles tornam-se os agentes mais importantes para ajudar os adolescentes

a buscar os servigos de saude (145).
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Assim, considerando o grande impacto da mortalidade por suicidio entre os
jovens globalmente, torna-se fundamental o aprimoramento das estratégias de
prevencado de suicidio para adolescentes. Os resultados reportados pelo artigo 2
podem servir de direcao inicial para identificar prioridades em relagao a prevencgao de
suicidio nos diversos paises. Nesse sentido, uma primeira estratégia seria o
desenvolvimento de politicas eficazes para notificacéo e restricdo do uso de métodos
letais de suicidio por adolescentes, considerando a distribuicdo por sexo e faixa etaria,
por exemplo. Uma segunda recomendacao seria o desenvolvimento de servigos de
saude receptivos aos adolescentes, com estratégias culturalmente adaptadas para a
realidade dos paises, considerando os problemas sociais e fatores de risco locais. Por
fim, uma terceira recomendagao seria o uso da tecnologia para melhorar a detecgéo
e a intervencdo precoce de situagdes de risco, através do uso de dados de
Smartphones e de redes sociais, por exemplo. Aparelhos moveis poderiam monitorar
a atividade motora, a qualidade da voz e o conteudo de mensagens, a fim de identificar
mudancas precoces no estado mental e propiciar notificacbes para os servigos de
saude, além de estratégias de seguranga e de incentivo para buscar ajuda.

Este estudo apresentou algumas limitagdes importantes. Em relagéo ao artigo
1, a revisdo sistematica operou as buscas apenas na base de dados
PubMed/MEDLINE. Apesar de as principais publicagdes do campo da saude mental
estarem indexadas nesta base, outras plataformas de dados regionais importantes,
como por exemplo LILACS e SciELO, poderiam ser acessadas para complementacao
da busca. Além disso, devido a heterogeneidade dos estudos revisados, nao foi
possivel proceder uma analise estatistica para sumarizar os dados e apenas uma
descricdo qualitativa dos estudos foi realizada.

Em relagdo ao artigo 2, além das limitagdes inerentes ao GBD 2017, ja
reportadas pelo proprio artigo, algumas observagdes e dire¢des futuras podem ser
examinadas. A incompletude de dados vitais e a baixa qualidade dos dados em
grande parte dos paises cobertos pelo GBD 2017 leva a uma grande dependéncia da
modelagem estatistica pela covariaveis aplicadas pelo estudo. Assim, os resultados
podem refletir pressupostos de modelagem em vez dos dados subjacentes e os
denominadores utilizados para as taxas nestes casos poderiam, portanto, ficar mais
sujeitos a incerteza, ja que contar mortes é mais facil do que contar individuos sob
risco de morte. Apesar da metodologia do GBD 2017 incorporar numerosas inovagoes

para melhorar as estimativas de mortalidade, a correcao destas limitacdes ainda € um
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desafio e os intervalos de incerteza relatados no artigo 2 podem né&o cobrir totalmente
estas limitacdes. Contudo, os dados de mortalidade disponiveis pelo GBD 2017 sao,
até o momento, as mais robustas estimativas mundiais existentes até o momento e
sdo Uteis para guiar estratégias de pesquisa e saude publica.

Em termos de direcdes futuras, analises de tendéncia de mortalidade entre os
anos de 1990 e 2017 poderiam complementar o artigo 2, ja que estes dados podem
informar sobre os resultados dos esforgos de prevencao implementados em alguns
paises nos ultimos anos (136). Além disso, como o GBD 2017 faz analises para 264
causas de morte, poucos fatores demograficos importantes para suicidio sao
incorporados ao banco de dados. Nesse sentido, poderiam ser incluidos dados sobre
fatores importantes para suicidio, como acesso aos métodos de suicidio, prevaléncia
de transtornos mentais, acesso ao tratamento em saude mental, entre outros. Por
ultimo, analises futuras poderiam incluir a desagregac¢ao das causas de mortalidade
por outros métodos de suicidio como auto envenenamento ou enforcamento, por
exemplo.

Por fim, considerando os desafios globais para redugdo da mortalidade por
suicidio propostos pelos SDGs da ONU, muitas lacunas permanecem no
conhecimento cientifico atual. Este trabalho vai ao encontro dos esforgcos globais para
abordagem do suicidio entre jovens, a medida que serve de ponto de partida para a
identificacdo de lacunas no conhecimento cientifico brasileiro, além de proporcionar
analises para a identificagao de regides prioritarias no mundo. Neste contexto, torna-
se relevante, ndo somente a ampliacdo das politicas publicas em saude mental, mas
também o maior engajamento da comunidade cientifica na producédo de novos

estudos sobre o tema.
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b. Material suplementar do artigo 1

ONLINE-ONLY SUPPLEMENTARY MATERIAL

Appendix A1. Search terms for PubMed/MEDLINE electronic database

((auto aggress™) OR (autoaggress® OR (cutt*) OR (auto destruct*) OR (autodestruct®) OR
(self-destruct*) OR (selfdestruct®) OR (hurt*) (auto immolat*) OR (autoimmolat*) OR (self
immolat*) OR (selfimmolat*) (auto inflict*) OR (autoinflict*) OR (self inflict*) OR (selfinflict*) OR
(auto injur*) OR (autoinjur*) OR (self injur®) OR (selfinjur*) OR (auto harm*) OR (autoharm®)
OR (self-harm™®) OR (selfharm®) OR (head bang*) OR (headbang*) OR (self lacerat*) OR
(selflacerat®) OR (auto mutilat*) OR (automutilat*) OR (self mutilat*) OR (selfmutilat*) OR
(overdos®) OR (over dos*) OR (parasuicid*) OR (para suicid*) OR (poison*) OR (suicid*)) AND
((infant*) OR (toddler*) OR (juvenil*) OR ((child OR children)) OR (adolesc*) OR ((boy OR
boys)) OR ((girl OR girls)) OR (teen*) OR (youth®) OR (pubescen®) OR (student*) OR (school)

OR (young) OR (pediatric) OR (paediatric) OR (minor*)) AND (brazil*)
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Table S1. Classification of included studies according to corresponding author’s state, source population region, nationality, sample, design, type of document
and suicide method

Citations
received 2017 Source 0-19
Ref. (12/31/201 | Impact | Corresponding | population | Sample | Design Type of
no. First author (Year) 7) factor | author’s state® | region® (n)© d document® | Suicide method f
1 Abasse, ML (2009) 8 0.757 MG SE NA 4 original article multiple
2 Abuabara, A (2017) 1 0.757 SC BR NA 4 original article multiple
3 Albuquerque, PC (2015) 0 0.629 PE NE 239 1 original article X70
4 Alves, MAG (2015) 3 1.015 MG NE NA 5 original article multiple
5 Alves, MM (2013) 79 1.911 PE NE 2,059 4 original article multiple
6 Alves, VM (2014) 5 1.911 AL NE NA 4 original article multiple
7 Alves, VM (2017) 4 0.971 AL NE 3,195 1 original article multiple
8 Andrade-Barbosa, TL (2013) 18 4.098 MG SE 126 4 original article multiple
9 Anteghini, M (2001) 4 0.971 NB SE 1,17 1 original article multiple
10 | Assis, SG (2014) 15 2.093 RJ BR NA 1 original article multiple
11 | Azuero, AJ (2017) 18 2.093 NB NA NA NA review multiple
12 | Baggio, L (2009) 17 2.899 RS S 469 1 original article multiple
13 | Bando, DH (2012) 7 1.911 SP SE NA 4 original article multiple
14 | Bando, DH (2012) 19 1.911 SP SE NA 4 original article multiple
15 | Bando, DH (2017) NA NA MG SE NA 4 original article multiple
16 | Barbosa, LP (2014) 13 0.736 RS S 24 1 original article multiple
17 | Barbosa, V (1966) 7 2.419 SP SE NA 4 original article multiple
18 | Barbosa, V (1974) 3 2.093 SP SE NA 4 original article multiple
19 | Barros, MD (2001) 4 1.911 PE NE 1,17 4 original article multiple
20 | Benute, GR (2011) 1 1.690 SP SE NA 1 original article multiple
21 Bertolote, JM (2012) 12 0.971 SP NA NA NA other multiple
22 | Bezerra Filho, JG (2012) 13 0.757 CE SE NA 4 original article multiple
23 | Bittencourt, AA (2009) 55 2.093 RS S 54 1 original article multiple
24 | Blank, D (2005) 14 0.971 RS SE NA NA other multiple
25 | Bochner, R (2006) 18 0.971 RJ BR NA 4 original article X70
26 | Bochner, R (2007) 11 4.381 RJ BR NA 4 original article X70
27 | Botega, NJ (2005) 1 NA SP SE NA 1 original article multiple
28 | Botega, NJ (2009) 11 4.381 SP SE NA 1 original article multiple
29 | Brzozowski, FS (2010) 47 1.911 SC BR 1,675 4 original article multiple
30 | Bucaretchi, F (2012) 14 1.132 SP SE 1,655 5 original article X70
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Citations

received 2017 Source 0-19
Ref. (12/31/201 | Impact | Corresponding | population | Sample | Design Type of
no. First author (Year) 7) factor | author’s state® | region® (n)© d document® | Suicide method f
31 Bucher, RE (1978) 13 0.971 DF MW 4,201 4 original article multiple
32 | Caldas, ED (2008) 4 NA DF MW NA 4 original article X70
33 | Cardoso, MP (2006) 7 2.565 SP S 37 4 original article multiple
34 | Carlini-Cotrim, B (2000) 2 1.911 SP SE 699 1 original article multiple
35 | Carlini-Marlatt, B (2003) 2 1.911 NB SE 61 1 original article multiple
36 | Carvalho, PD (2011) 7 2.093 PE NE NA 4 original article multiple
37 | Cassorla, RM (1979) 13 2.918 SP NA 828 4 review multiple
38 | Cassorla, RM (1984) 4 12.888 SP SE NA 4 original article multiple
39 | Castro e Couto, T (2016) 8 2.360 MG SE NA 5 original article multiple
40 | Castro ML (2011) 3 NA MT MW 1,817 4 original article multiple
41 Ceccon, RF (2014) 3 0.757 RS S NA 1 original article multiple
42 | Chachamovich, E (2009) 2 NA NB NA NA 1 review multiple
43 | Coelho, FM (2014) 168 3.007 RS S 147 1 original article multiple
44 | Coloma, C (2006) 3 0.971 NB N NA NA original article multiple
45 | Coloma, C (2007) 5 NA NB MW 888 NA other multiple
46 | Costa, AB (2017) 3 0.971 RS BR NA 1 original article multiple
47 Delziovo, CR (2017) 12 0.971 SC S NA 4 original article multiple
48 Devries, K (2011) 2 0.971 NB BR NA 1 original article multiple
49 | Erthal, RM (2001) 41 4.848 AM N 2 4 original article multiple
50 Etcheverry, GB (2014) 33 0.736 PR S 120 4 original article multiple
51 Faria, NM (2006) 25 3.553 RS S 220 4 original article multiple
52 Feijo, RB (1997) 9 2.093 RS S 58 1 original article multiple
53 Ferreira, ME (2011) 18 0.784 RS MW 1,181 4 original article multiple
54 | Fook, SM (2013) 1 2.093 PB NE 2,867 1 original article X70
55 | Freire, C (2013) 4 0.850 RJ SE NA NA review X70
56 Freitas, GV (2002) 3 NA SP SE NA 4 original article multiple
57 Freitas, GV (2008) 7 1.911 SP SE NA 4 original article multiple
58 | Fu, IL (2008) NA 1.911 SP SE NA 1 original article multiple
59 | Gaspar, VL (2004) 19 2.565 MG SE 168 1 original article X70
60 | Gawryszewski, VP (2008) 0 2.093 SP BR NA 1 original article multiple
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Citations 2017 Source 0-19
Ref. received Impact Corresponding population Sample Type of
no. First author (Year) (12/31/2017) factor author’s state ? region ® (n)¢ Design ¢ document ®© Suicide method f
61 Golfeto, JH (2004) 4 1.911 SP SE NA 4 other multiple
62 | Gomes, FA (2009) 11 1.911 SP SE NA 5 original article multiple
63 | Gongalves, RE (2018) 41 1.911 SP SE NA 4 original article multiple
64 | Gonsaga, RA (2017) 21 1.015 SP SE NA NA original article multiple
65 | Gonzalez-Perez, GJ (2017) 127 10.769 NB BR NA 4 original article multiple
66 | Haddad, N (2000) 6 3.495 SP SE 214 1 original article multiple
67 Hesketh, JL (1978) 30 2.093 DF MW NA 1 original article multiple
68 Huang, H (2012) 6 0.743 NB BR 30 1 original article multiple
69 lanni, HF (2015) 3 2.093 MG SE NA 1 original article multiple
70 | Jorge, MH (1981) 15 2.134 SP SE NA 4 original article multiple
71 Jorge, MH (1982) 4 0.971 SP SE NA 4 original article multiple
72 | Jorge, MH (1997) 29 1.911 SP BR NA 4 original article multiple
73 | Koizumi, MS (2000) 6 0.784 SP SE NA 4 original article multiple
74 | Kyu, HH (2016) 2 2.420 NB BR NA NA review multiple
75 | Leao, SC (2015) 23 0.757 SP NE 1,335 1 original article X70
76 | Lopes, MC (2016) 14 1.911 SP SE NA 1 original article multiple
77 | Lovisi, GM (2009) 55 2.093 RJ BR NA 4 original article multiple
78 | Luis, MA (1998) 43 1.911 SP SE NA 1 original article multiple
79 | Macente, LB (2012) 12 0.971 ES SE NA 4 original article multiple
80 | Machado, DB (2017) NA 1.015 NB BR NA 4 original article multiple
81 Maia, APF (2007) 11 1.690 SP SE 696 NA original article multiple
82 | Malta, DC (2017) 5 0.757 MG BR NA 4 original article multiple
83 | Marchesan, WG (1997) 3 0.971 SP SE NA 1 original article X78
84 | Margonato, FB (2009) 9 0.757 PR S NA 4 original article X70
85 | Marin-Leon, L (2003) 5 0.757 SP SE 350 4 original article multiple
86 | Marin-Leon, L (2012) 2 0.825 SP BR 63 4 original article multiple
87 | Martins Junior, DF (2016) 2 NA BA BR NA 4 original article multiple
88 | Mascarenhas, MD (2009) 5 NA DF BR NA 4 original article multiple
89 | Matos, SG (2007) 0 2.093 MG SE 888 4 original article multiple
90 | Mello-Santos, C (2005) 9 NA SP BR NA 4 original article multiple
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Citations 2017 Source 0-19
Ref. received Impact Corresponding population Sample Type of
no. First author (Year) (12/31/2017) factor author’s state ? region ® (n)¢ Design ¢ document ®© Suicide method f
91 Meneghel, SN (2004) 1 NA RS S NA 4 original article multiple
92 | Minayo, MC (2006) 14 3.786 RJ SE 828 4 original article multiple
93 | Miranda, PS (1989) 10 0.971 MG SE NA 4 original article multiple
94 | Moreira CS (2010) 3 0.757 MG SE NA 1 original article X70
95 | Morgado, AF (1991) 12 3.786 RJ MW 48 NA other X84
96 | Mota, DM (2012) 24 4.098 DF BR NA 4 original article X70
97 Neves, PD (2013) NA NA MG S NA 4 original article X70
98 | Oliveira, EN (2014) 10 0.757 CE NE NA 1 original article multiple
99 | Oliveira, FF (2014) 4 NA MT MW 657 4 original article X70
100 | Oliveira, ML (2009) 8 3.786 PR S 8 4 original article X70
101 | Orellana, JD (2013) 13 2.918 AM N NA 4 original article multiple
102 | Palma, SM (2011) 4 NA SP BR NA NA other multiple
103 | Parente ACM (2007) 7 0.971 Pl NE NA 4 original article multiple
104 | Pasquali, L (1981) 23 0.971 DF MW NA 6 original article multiple
105 | Pinheiro, RT (2012) 5 2.093 RS S NA 1 original article multiple
106 | Pires, DX (2005) 2 0.757 MS MW NA 4 original article X70
107 | Polanczyk, GV (2017) 0 0.736 SP BR NA 4 other multiple
108 | Pordeus, AM (2009) 2 NA CE NE NA 4 original article multiple
109 | Quevedo, L (2011) 10 1.219 RS S 2,196 1 original article multiple
110 | Quinlan-Davidson, M (2014) 2 1.911 NB BR NA 4 original article multiple
111 | Ramos, R (1966) 27 0.971 SP NE NA 4 original article multiple
112 | Rebelo, FM (2011) 12 2.093 DF MW 1,039 4 original article X70
113 | Ribeiro, AP (2017) 11 2.093 RJ BR NA 4 original article multiple
114 | Rodrigues Mendonca, D (2016) 18 2.093 BA NE NA 4 original article X70
115 | Rodrigues, NC (2005) 30 5.067 RJ SE NA 4 original article multiple
116 | Santos, SA (2009) 13 2.600 RJ SE NA 1 original article multiple
117 | Santos, SA (2013) 14 1.015 RJ SE NA 4 original article X70
118 | Santos, SM (2001) 24 2.093 RS S 181 4 original article multiple
119 | Scivoletto, S (2010) NA 0.971 SP NA 251 NA review NA
120 | Sena-Ferreira, N (2014) 1 0.712 DF N NA 4 original article multiple
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no. First author (Year) (12/31/2017) factor author’s state ? region ® (n)¢ Design ¢ document ®© Suicide method f
121 | Silber, TJ (1984) 1 1.066 NB BR 259 NA review multiple
122 | Silva, RJ (2014) NA NA SE NE NA 1 original article multiple
123 | Silveira, MH (1976) 1 1.133 SP SE 1,379 4 original article multiple
124 | Simioni, AR (2017) 1 NA RS BR NA 1 original article multiple
125 | Souza, ER (2002) 13 0.971 RJ BR NA 4 original article multiple
126 | Souza, LD (2010) 2 0.971 RS S NA 1 original article multiple
127 | Souza, ML (2012) 30 0.757 AM N 1,17 4 original article multiple
128 | Stefanello, S (2008) 10 2.093 SP SE NA 1 original article multiple
129 | Stefanello, S (2010) 15 0.971 SP SE NA 2 original article multiple
130 | Stefanello, S (2010)(2) 9 1.103 SP SE NA 1 original article multiple
131 | Stefanello, S (2011) 19 NA SP SE NA 1 original article multiple
132 | Tabb, KM (2017) 21 0.971 NB SE NA 1 original article multiple
133 | Tavares, D (2012) 0 1.063 RS S NA 1 original article multiple
134 | Teixeira, AM (1997) 1 2.093 SP SE 642 1 original article multiple
135 | Teixeira, AM (1997) 0 NA SP SE NA 1 original article multiple
136 | Tonezer, J (2015) 5 2.093 RS S NA 1 original article multiple
137 | Veras, JL (2011) 0 2.089 PE NE 9,919 1 original article X70
138 | Veras, JL (2016) 0 0.971 PE NE 913 1 original article multiple
139 | Verissimo, MI (2014) 1 1.103 CE NE 258 1 original article multiple
140 | Vidal, CE (2013) 1 0.757 MG SE NA 1 original article multiple
141 | Vieira, LJ (2009) 0 2.821 CE NE NA 8 original article multiple
142 | Vieira, PC (2008) 4 NA RS S NA 1 original article multiple
143 | Werlang, BG (2003) 0 0.736 RS S NA 7 original article multiple
144 | Werneck, GL (2006) 1 0.757 RJ SE 2 1 original article multiple
145 | Yunes, J (1993) 1 2.093 NB BR 1,333 4 original article multiple
146 | Zerbini, T (2012) 3 2.097 SP SE 147 1 original article X71
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a Corresponding author’s state classification: AC = Acre; AL: Alagoas; AP = Amapa; AM = Amazonas; BA = Bahia; CE = Ceara; DF = Distrito Federal; ES =
Espirito Santo; GO = Goias; MA = Maranhao; MT = Mato Grosso; MS = Mato Grosso do Sul; MG = Minas Gerais; PA = Para; PB = Paraiba; PR = Parana;
PE = Pernambuco; Pl = Piaui; RJ = Rio de Janeiro; RN = Rio Grande do Norte; RS = Rio Grande do Sul; RO =Rondbnia; RR = Roraima; SC =Santa
Catarina; SP = Sao Paulo; SE = Sergipe; TO = Tocantins; NB = Author not based in Brazil

b Source population region classification: BR = data from two or more Brazilian regions; S = South; SE = Southeast; MW = Midwest; NE = Northeast; N =
Northern; NA = Not available/not applicable

¢ 0-19 years old samples from studies using primary data

d Studies’ design classification: 1 = cross-sectional; 2 = case-control; 3 = cohort; 4 = ecologic; 5 = case series; 6 = case report; 7 = psychological autopsy; 8 =
medical records analysis; 9 = undefined

e Type of document classification: other = letter/commentaries/editorial

f Suicide method according ICD-10 classification: X60-X69 = Intentional self-poisoning; X70 = Intentional self-harm by hanging, strangulation and suffocation;
X71 = Intentional self-harm by drowning and submersion; X72-X74 = Intentional self-harm by firearms and explosive material; X75-X77 = Intentional self-
harm by smoke, fire and flames or steam, hot vapours and hot objects; X78 = Intentional self-harm by sharp object; X79 = Intentional self-harm by blunt
object; X80 = Intentional self-harm by jumping from a high place; X81 = Intentional self-harm by jumping or lying before moving object; X82 = Intentional self-
harm by crashing of motor vehicle; X83 = Intentional self-harm by other specified means; X84 = Intentional self-harm by unspecified means; multiple = self-
harm not specified or due to two or more methods
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Ref.

no.

First author (Year)

Suicide spectrum phenomena

Special population

Age group

Ideati
on

=]

Attemp

k)

Death

Self-
injury

Indigenou

Female | Pregnanc

Substanc
e use
disorder

Childre

Adolescent

Adult

Abasse, ML (2009)

Abuabara, A (2017)

Albuquerque, PC (2015)

Alves, MAG (2015)

Alves, MM (2013)

Alves, VM (2014)

Alves, VM (2017)

Andrade-Barbosa, (2013)

Anteghini, M (2001)

Assis, SG (2014)

Azuero, AJ (2017)

Baggio, L (2009)

Bando, DH (2012)

Bando, DH (2012)

Bando, DH (2017)

Barbosa, LP (2014)

Barbosa, V (1966)

Barbosa, V (1974)

Barros, MD (2001)

Benute, GR (2011)

Bertolote, JM (2012)

Bezerra Filho, JG (2012)

Bittencourt, AA (2009)

Blank, D (2005)

Bochner, R (2006)

Bochner, R (2007)

Botega, NJ (2005)
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Ref.
no. First author (Year) Suicide spectrum phenomena Special population Age group
Substance
Self- use
Ideation | Plan | Attempt | Risk | Death | injury | Indigenous | Females | Pregnancy | disorder | Children | Adolescents | Adults

29 Brzozowski, FS (2010) 0 0 0 0 1 0 0 0 0 0 1 1 1
30 Bucaretchi, F (2012) 0 0 1 0 1 0 0 0 0 0 1 1 1
31 Bucher, RE (1978) 0 0 1 0 1 0 0 0 0 0 0 1 1
32 Caldas, ED (2008) 0 0 1 0 1 0 0 0 0 0 1 1 1
33 Cardoso, MP (2006) 0 0 0 0 1 0 0 1 0 0 0 1 1
34 Carlini-Cotrim, B (2000) 0 0 1 0 0 0 0 0 0 0 0 1 0
35 Carlini-Marlatt, B (2003) 0 0 1 0 0 0 0 0 0 0 0 1 0
36 Carvalho, PD (2011) 1 1 0 0 0 0 0 0 0 0 0 1 0
37 Cassorla, RM (1979) 0 0 1 0 0 0 2 2 2 2 2 2 2
38 Cassorla, RM (1984) 2 2 2 2 2 2 0 0 0 0 0 1 1
39 Castro e Couto, T (2016) 0 0 1 1 0 0 0 1 1 0 0 1 1
40 Castro ML (2011) 0 0 1 0 0 0 0 0 0 0 0 1 0
41 Ceccon, RF (2014) 1 0 0 0 0 0 0 1 0 0 0 1 1
42 Chachamovich, E (2009) 2 2 2 2 2 2 2 2 2 2 1 1 1
43 Coelho, FM (2014) 1 1 1 1 0 0 0 1 1 0 0 1 0
44 Coloma, C (2006) 0 0 0 0 1 0 1 0 0 0 1 1 1
45 Coloma, C (2007) 2 2 2 2 2 2 2 2 2 2 1 1 1
46 Costa, AB (2017) 0 0 1 0 0 0 0 0 0 0 0 1 1
47 Delziovo, CR (2017) 0 0 1 0 0 0 0 1 0 0 0 1 1
48 Devries, K (2011) 1 0 1 0 0 0 0 1 0 0 0 1 1
49 Erthal, RM (2001) 0 0 0 0 1 0 1 0 0 0 1 1 1
50 Etcheverry, GB (2014) 1 0 0 0 0 0 0 0 0 0 0 1 0
51 Faria, NM (2006) 0 0 0 0 1 0 0 0 0 0 0 1 1
52 Feijo, RB (1997) 1 0 1 0 0 0 0 0 0 0 0 1 0
53 Ferreira, ME (2011) 0 0 0 0 1 0 1 0 0 0 1 1 1
54 Fook, SM (2013) 0 0 1 0 1 0 0 0 0 0 1 1 1
55 Freire, C (2013) 2 2 2 2 2 2 2 2 2 2 0 1 1
56 Freitas, GV (2002) 1 0 1 0 0 0 0 1 1 0 0 1 0
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Substance
Self- use
Ideation | Plan | Attempt | Risk | Death | injury | Indigenous | Females | Pregnancy | disorder | Children | Adolescents | Adults
57 Freitas, GV (2008) 1 0 1 0 0 1 0 1 1 0 0 1 0
58 Fu, IL (2008) 1 1 1 0 0 0 0 0 0 0 1 1 0
59 Gaspar, VL (2004) 0 0 1 0 0 0 0 0 0 0 1 1 0
60 Gawryszewski, VP (2008) 0 0 1 0 0 1 0 0 0 0 1 1 1
61 Golfeto, JH (2004) 1 1 0 0 0 0 0 0 0 0 1 1 0
62 Gomes, FA (2009) 0 0 1 0 0 0 0 1 0 0 0 1 1
63 Gongalves, RE (2018) 0 0 1 0 0 0 0 0 0 0 0 1 1
64 Gonsaga, RA (2017) 0 0 0 0 1 0 0 0 0 0 1 1 1
Gonzalez-Perez, GJ

65 (2017) 0 0 0 0 1 0 0 0 0 0 1 1 1
66 Haddad, N (2000) 0 0 0 0 1 0 0 1 0 0 0 1 1
67 Hesketh, JL (1978) 0 0 1 0 0 0 0 0 0 0 0 1 1
68 Huang, H (2012) 1 0 0 0 0 0 0 1 1 0 0 1 1
69 lanni, HF (2015) 0 0 0 0 0 1 0 0 0 0 1 1 1
70 Jorge, MH (1981) 0 0 0 0 1 0 0 0 0 0 1 1 1
71 Jorge, MH (1982) 0 0 0 0 1 0 0 0 0 0 0 1 1
72 Jorge, MH (1997) 0 0 0 0 1 0 0 0 0 0 1 1 1
73 Koizumi, MS (2000) 0 0 1 0 1 0 0 0 0 0 1 1 1
74 Kyu, HH (2016) 0 0 0 0 1 0 0 0 0 0 1 1 0
75 Leao, SC (2015) 0 0 1 0 0 0 0 0 0 0 1 1 1
76 Lopes, MC (2016) 1 1 1 0 0 1 0 0 0 0 1 1 0
77 Lovisi, GM (2009) 0 0 0 0 1 0 0 0 0 0 0 1 1
78 Luis, MA (1998) 0 0 1 1 0 0 0 1 1 0 0 1 1
79 Macente, LB (2012) 0 0 0 0 1 0 0 0 0 0 0 1 1
80 Machado, DB (2017) 0 0 1 0 1 0 0 0 0 0 0 1 1
81 Maia, APF (2007) 0 0 0 0 0 0 0 0 0 0 1 0 0
82 Malta, DC (2017) 0 0 0 0 1 0 0 0 0 0 1 1 1
83 Marchesan, WG (1997) 0 0 1 0 0 0 0 0 0 0 1 1 1
84 Margonato, FB (2009) 0 0 1 0 0 0 0 0 0 0 1 1 1
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85 Marin-Leon, L (2003) 0 0 0 0 1 0 0 0 0 0 0 1 1
86 Marin-Leon, L (2012) 0 0 0 0 1 0 0 0 0 0 1 1 1
87 Martins Junior, DF (2016) 0 0 1 0 0 0 0 0 0 0 0 1 1
88 Mascarenhas, MD (2009) 0 0 1 0 0 0 0 0 0 0 1 1 1
89 Matos, SG (2007) 0 0 0 0 1 0 0 0 0 0 1 1 1
90 Mello-Santos, C (2005) 0 0 0 0 1 0 0 0 0 0 1 1 1
91 Meneghel, SN (2004) 0 0 0 0 1 0 0 0 0 0 0 1 1
92 Minayo, MC (2006) 0 0 0 0 1 0 0 0 0 0 0 1 1
93 Miranda, PS (1989) 0 0 1 0 1 0 0 0 0 0 1 1 1
94 Moreira CS (2010) 0 0 1 0 0 0 0 0 0 0 1 1 1
95 Morgado, AF (1991) 2 2 2 2 2 2 1 0 0 0 0 1 1
96 Mota, DM (2012) 0 0 0 0 1 0 0 0 0 0 1 1 1
97 Neves, PD (2013) 0 0 1 0 0 0 0 0 0 0 1 1 1
98 Oliveira, EN (2014) 1 0 1 0 0 0 0 0 0 1 0 1 1
99 Oliveira, FF (2014) 0 0 1 0 0 0 0 0 0 0 1 1 0
100 | Oliveira, ML (2009) 0 0 1 0 1 0 0 0 0 0 1 1 1
101 Orellana, JD (2013) 0 0 0 0 1 0 0 0 0 0 1 1 1
102 Palma, SM (2011) 2 2 2 2 2 2 2 2 2 2 2 2 2
103 Parente ACM (2007) 0 0 0 0 1 0 0 0 0 0 0 1 1
104 Pasquali, L (1981) 0 0 1 0 0 0 0 0 0 0 0 1 1
105 Pinheiro, RT (2012) 1 1 1 1 0 0 0 1 1 0 0 1 0
106 Pires, DX (2005) 0 0 1 0 1 0 0 0 0 0 1 1 1
107 Polanczyk, GV (2017) 2 2 2 2 2 2 2 2 2 2 2 2 2
108 Pordeus, AM (2009) 0 0 1 0 1 0 0 0 0 0 0 1 1
109 | Quevedo, L (2011) 0 0 0 1 0 0 0 0 0 0 0 1 1
110 | Quinlan-Davidson, (2014) 0 0 0 0 1 0 0 0 0 0 0 1 1
111 Ramos, R (1966) 0 0 0 0 1 0 0 0 0 0 0 1 1
112 Rebelo, FM (2011) 0 0 1 0 1 0 0 0 0 0 1 1 1
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Substance
Self- use
Ideation | Plan | Attempt | Risk | Death | injury | Indigenous | Females | Pregnancy | disorder | Children | Adolescents | Adults
113 Ribeiro, AP (2017) 0 1 0 1 0 0 1 1 1
Rodrigues Mendonca, D
114 (2016) 0 0 1 0 1 0 0 0 0 0 1 1
115 Rodrigues, NC (2005) 0 0 0 0 1 0 0 0 0 0 1 1 1
116 Santos, SA (2009) 0 0 1 0 0 0 0 0 0 0 0 1 1
117 Santos, SA (2013) 0 0 0 0 1 0 0 0 0 0 0 1 0
118 Santos, SM (2001) 0 0 0 0 1 0 0 0 0 0 0 1 1
119 Scivoletto, S (2010) 2 2 2 2 2 2 2 2 2 2 1 1 0
120 Sena-Ferreira, N (2014) 0 0 0 0 1 0 0 0 0 0 0 1 1
121 Silber, TJ (1984) 2 2 2 2 2 2 2 2 2 2 2 2 2
122 Silva, RJ (2014) 1 1 1 0 0 0 0 0 0 0 0 1 1
123 Silveira, MH (1976) 0 0 0 0 1 0 0 0 0 0 1 1 1
124 Simioni, AR (2017) 0 0 0 0 0 1 0 0 0 0 1 1 0
125 Souza, ER (2002) 0 0 0 0 1 0 0 0 0 0 0 1 0
126 Souza, LD (2010) 1 0 0 0 0 0 0 0 0 0 0 1 0
127 Souza, ML (2012) 0 0 0 0 1 0 0 0 0 0 1 1 1
128 Stefanello, S (2008) 0 0 0 0 0 0 0 0 0 0 0 1 1
129 Stefanello, S (2010) 1 1 1 0 0 0 0 0 0 0 0 1 1
130 Stefanello, S (2010)(2) 1 1 1 0 0 0 0 0 0 0 0 1 1
131 Stefanello, S (2011) 1 0 1 0 0 0 0 0 0 0 0 1 1
132 Tabb, KM (2017) 1 0 0 0 0 0 0 1 1 0 0 1 1
133 | Tavares, D (2012) 0 0 0 1 0 0 0 1 1 0 0 1 1
134 Teixeira, AM (1997) 0 0 1 0 1 1 0 0 0 0 0 1 1
135 | Teixeira, AM (1997) 0 0 1 0 1 1 0 0 0 0 0 1 1
136 | Tonezer, J (2015) 1 0 1 0 0 0 0 0 0 0 1 1 0
137 | Veras, JL (2011) 0 0 1 0 0 0 0 0 0 0 0 1 0
138 | Veras, JL (2016) 0 0 1 1 0 0 0 0 0 0 0 1 0
139 | Verissimo, MI (2014) 0 0 1 0 0 0 0 0 0 0 1 1 1
140 Vidal, CE (2013) 0 0 1 0 1 0 0 0 0 0 0 1 1
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Ideation | Pla Attempt is Death | injury | Indigenous | Females | Pregnancy | disorder | Children | Adolescents | Adults

141 Vieira, LJ (2009) 0 0 1 0 0 0 0 0 0 0 0 1 0
142 | Vieira, PC (2008) 1 0 0 0 0 0 0 0 0 0 1 1 0
143 | Werlang, BG (2003) 0 0 0 0 1 0 0 0 0 0 0 1 1
144 | Werneck, GL (2006) 0 0 1 0 0 0 0 0 0 0 1 1 1
145 | Yunes, J (1993) 0 0 0 0 1 0 0 0 0 0 1 1 1
146 | Zerbini, T (2012) 0 0 0 0 1 0 0 0 0 0 1 1 1

a0=no;1=yes;2=NA
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Table S3. Classification of included studies according to data stratification by age group, population-based sample, selected clinical sample and secondary data

use?®

First author (Year)

Data stratification by
age group

Population-based
sample

Selected clinical
sample

Secondary data use

Abasse, ML (2009)

Abuabara, A (2017)

Albuquerque, PC (2015)

Alves, MAG (2015)

Alves, MM (2013)

Alves, VM (2014)

Alves, VM (2017)

Andrade-Barbosa, TL (2013)

Anteghini, M (2001)

Assis, SG (2014)

Azuero, AJ (2017)

Baggio, L (2009)

Bando, DH (2012)

Bando, DH (2012)

Bando, DH (2017)

Barbosa, LP (2014)

Barbosa, V (1966)

Barbosa, V (1974)

Barros, MD (2001)

Benute, GR (2011)

Bertolote, JM (2012)

Bezerra Filho, JG (2012)

Bittencourt, AA (2009)

Blank, D (2005)

Bochner, R (2006)

Bochner, R (2007)

Botega, NJ (2005)

Botega, NJ (2009)

Brzozowski, FS (2010)
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Data stratification by

Population-based

Selected clinical

Ref. no. First author (Year) age group sample sample Secondary data use
31 Bucher, RE (1978) 1 0 1 1
32 Caldas, ED (2008) 1 1 0 1
33 Cardoso, MP (2006) 0 1 0 1
34 Carlini-Cotrim, B (2000) 1 1 0 0
35 Carlini-Marlatt, B (2003) 1 1 0 0
36 Carvalho, PD (2011) 1 1 0 0
37 Cassorla, RM (1979) 2 2 2 2
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46 Costa, AB (2017) 1 1 0 0
47 Delziovo, CR (2017) 1 0 1 1
48 Devries, K (2011) 0 0 1 0
49 Erthal, RM (2001) 1 1 0 1
50 Etcheverry, GB (2014) 1 0 1 0
51 Faria, NM (2006) 0 1 0 1
52 Feijo, RB (1997) 1 1 0 0
53 Ferreira, ME (2011) 1 1 0 1
54 Fook, SM (2013) 2 1 0 1
55 Freire, C (2013) 2 2 2 2
56 Freitas, GV (2002) 1 0 1 0
57 Freitas, GV (2008) 1 0 1 0
58 Fu, IL (2008) 1 0 1 0
59 Gaspar, VL (2004) 1 0 1 0
60 Gawryszewski, VP (2008) 1 0 1 0
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Ref. no. First author (Year) age group sample sample Secondary data use
61 Golfeto, JH (2004) 1 1 0 0
62 Gomes, FA (2009) 0 0 1 1
63 Gongalves, RE (2018) 1 0 1 1
64 Gonsaga, RA (2017) 1 0 1 1
65 Gonzalez-Perez, GJ (2017) 1 1 0 1
66 Haddad, N (2000) 1 1 0 1
67 Hesketh, JL (1978) 1 0 1 0
68 Huang, H (2012) 0 0 1 0
69 lanni, HF (2015) 0 0 1 0
70 Jorge, MH (1981) 1 1 0 1
71 Jorge, MH (1982) 1 1 0 1
72 Jorge, MH (1997) 0 1 0 1
73 Koizumi, MS (2000) 0 1 0 1
74 Kyu, HH (2016) 1 1 0 1
75 Leao, SC (2015) 0 0 1 1
76 Lopes, MC (2016) 1 0 1 0
77 Lovisi, GM (2009) 1 1 0 1
78 Luis, MA (1998) 0 0 1 0
79 Macente, LB (2012) 1 1 0 1
80 Machado, DB (2017) 0 1 0 1
81 Maia, APF (2007) 1 0 1 0
82 Malta, DC (2017) 1 1 0 1
83 Marchesan, WG (1997) 1 0 1 0
84 Margonato, FB (2009) 1 1 0 1
85 Marin-Leon, L (2003) 0 1 0 1
86 Marin-Leon, L (2012) 1 1 0 1
87 Martins Junior, DF (2016) 1 1 0 1
88 Mascarenhas, MD (2009) 0 1 1
89 Matos, SG (2007) 0 1 0 1
90 Mello-Santos, C (2005) 0 1 0 1
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Ref. no. First author (Year) age group sample sample Secondary data use
91 Meneghel, SN (2004) 1 1 0 1
92 Minayo, MC (2006) 1 1 0 1
93 Miranda, PS (1989) 1 1 0 1
94 Moreira CS (2010) 0 0 1 1
95 Morgado, AF (1991) 0 0 1 0
96 Mota, DM (2012) 1 1 0 1
97 Neves, PD (2013) 1 1 0 1
98 Oliveira, EN (2014) 0 0 0 1
99 Oliveira, FF (2014) 1 1 0 1
100 Oliveira, ML (2009) 0 0 1 1
101 Orellana, JD (2013) 1 1 0 1
102 Palma, SM (2011) 2 2 2 2
103 Parente ACM (2007) 1 1 0 1
104 Pasquali, L (1981) 1 0 1 0
105 Pinheiro, RT (2012) 1 0 1 0
106 Pires, DX (2005) 0 1 0 1
107 Polanczyk, GV (2017) 2 2 2 0
108 Pordeus, AM (2009) 1 1 0 1
109 Quevedo, L (2011) 1 0 1 0
110 Quinlan-Davidson, M (2014) 1 1 0 1
111 Ramos, R (1966) 1 1 0 1
112 Rebelo, FM (2011) 1 1 0 1
113 Ribeiro, AP (2017) 1 0 1 1
114 Rodrigues Mendonca, D (2016) 1 1 1 1
115 Rodrigues, NC (2005) 1 1 0 1
116 Santos, SA (2009) 1 0 1 0
117 Santos, SA (2013) 1 1 0 1
118 Santos, SM (2001) 0 1 0 1
119 Scivoletto, S (2010) 2 2 2 2
120 Sena-Ferreira, N (2014) 1 1 0 1
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Ref. no. First author (Year) age group sample sample Secondary data use
121 Silber, TJ (1984) 2 2 2 2
122 Silva, RJ (2014) 1 1 0 0
123 Silveira, MH (1976) 1 0 0 1
124 Simioni, AR (2017) 1 0 1 0
125 Souza, ER (2002) 1 1 0 1
126 Souza, LD (2010) 1 1 0 0
127 Souza, ML (2012) 1 1 0 1
128 Stefanello, S (2008) 0 1 0 0
129 Stefanello, S (2010) 0 0 1 0
130 Stefanello, S (2010)(2) 0 0 1 0
131 Stefanello, S (2011) 0 0 1 0
132 Tabb, KM (2017) 1 0 1 0
133 Tavares, D (2012) 1 0 1 0
134 Teixeira, AM (1997) 1 0 1 1
135 Teixeira, AM (1997) 1 0 1 1
136 Tonezer, J (2015) 1 0 1 0
137 Veras, JL (2011) 1 0 1 1
138 Veras, JL (2016) 1 1 0 0
139 Verissimo, Ml (2014) 1 0 1 0
140 Vidal, CE (2013) 1 0 1 1
141 Vieira, LJ (2009) 1 0 1 0
142 Vieira, PC (2008) 1 1 0 0
143 Werlang, BG (2003) 0 0 1 1
144 Werneck, GL (2006) 1 0 1 1
145 Yunes, J (1993) 1 1 0 1
146 Zerbini, T (2012) 1 0 1 1

a0=no;1=yes;2=NA
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c. Material suplementar do artigo 2

Supplementary appendix

This appendix provides further methodological detail, supplemental figures, and
more detailed results for “Global, regional, and national burden of suicide mortality in
youth: a systematic analysis for the Global Burden of Disease Study 2017”. This

appendix follows the structure of the main paper.
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Figure S1: Rates per 100,000 persons of suicide mortality for young people aged 10-24 and

suicide mortality for people aged over 25 years for 195 countries, 2017
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Figure S1 shows that, in 2017, 69 countries demonstrated both rates of youth
suicide mortality (aged 10-24) and suicide mortality for other ages (aged > 24)
estimated higher than both median values for these rates. A young profile of suicide
mortality occurred in 27 countries, where youth suicide mortality rates (aged 10-24)
were higher than median value, and rates for other ages (aged > 24) were lower than

median values for these rates (Figure S1).



YLLs

YLLs per 100,000

124

Figure S2: Burden of suicide mortality by five years age groups worldwide, both
sexes, 2017

A: Years of life lost (YLLS) by five years age groups, global, both sexes, 2017
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Table S1: Levels and directions of covariates used for self-harm cause of death in

GBD 2017

Covariate

Level

Direction

Alcohol (litres per capita)
Log-transformed SEV scalar: Self Harm

Major depressive disorder

Non-partner lifetime prevalence of sexual violence (female-only)

Risk of self-harm due to major depressive disorder
Healthcare access and quality index

Muslim religion (proportion of population)
Population density (150-300 ppl/sqgkm, proportion)
Population density (300-500 ppl/sqgkm, proportion)
Population density (500-1000 ppl/sqgkm, proportion)
Population density (over 1000 ppl/sgkm, proportion)
Population density (under 150 ppl/sqkm, proportion)
Religion (binary, > 50% Muslim)

Education (years per capita)

LDI (1$ per capita)

Socio-demographic index (SDI)

W W W N N N N NN DNMNDN -2 2~ A A
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Table S2 — Data quality rating from 0 to 5 stars, type of mortality data source, percent of completeness, percent of well certified data,
and percent of garbage codes for 195 countries during 2010-2017-time interval

Location Initials Data quality = Percent Well- Data source Completeness Proportion of
rating (stars) Certified Deaths (%) (%) garbage codes (%)

Afghanistan AFG O 0.0 NA NA 40.3
Albania ALB 3 54.7 Vital registration NA 24.2
Algeria DZA O 0.0 NA NA NA
American Samoa ASM 4 79.4 Vital registration 93.2 14.9
Andorra AND O 0.0 NA NA NA
Angola AGO 1 4.4 Surveillance System NA 30.9
Antigua and Barbuda ATG 4 74.7 Vital registration 100.0 25.3
Argentina ARG 4 69.9 Vital registration 98.9 29.3
Armenia ARM 5 91.9 Vital registration 100.0 8.1
Australia AUS 5 90.0 Vital registration 99.8 11.2
Austria AUT 5 89.2 Vital registration 100.0 10.8
Azerbaijan AZE O 0.0 NA NA NA
Bahrain BHR 3 56.8 Vital registration 88.9 36.2
Bangladesh BGD 1 6.3 Surveillance System NA 1.6
Barbados BRB 4 82.0 Vital registration 100.0 18.0
Belarus BLR 4 85.0 Vital registration 100.0 15.0
Belgium BEL 4 80.4 Vital registration 100.0 19.6
Belize BLZ 5 89.1 Vital registration 100.0 10.9
Benin BEN O 0.0 NA NA NA
Bermuda BMU 5 90.3 Vital registration 100.0 9.7
Bhutan BTN O 0.0 NA NA NA
Bolivia BOL O 0.0 NA NA NA
Bosnia and Herzegovina BIH 4 71.4 Vital registration 99.1 28.0
Botswana BWA 0 0.0 NA NA NA
Brazil BRA 4 82.5 Vital registration 100.0 17.5
Brunei BRN 4 74.5 Vital registration 87.9 15.3
Bulgaria BGR 4 70.2 Vital registration 100.0 29.8
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Table S2 (continued) — Data quality rating from 0 to 5 stars, type of mortality data source, percent of completeness, percent of well
certified data, and percent of garbage codes for 195 countries during 2010-2017-time interval

Location Initials Data quality = Percent Well- Data source Completeness Proportion of
rating (stars) Certified Deaths (%) (%) garbage codes (%)

Burkina Faso BFA 1 0.3 Verbal autopsy NA 95.4
Burundi BDI O 0.0 NA NA NA
Cambodia KHM 0 0.0 NA NA NA
Cameroon CMR O 0.0 NA NA NA
Canada CAN 5 90.1 Vital registration 99.4 9.4
Cape Verde CPV 4 67.7 Vital registration 95.9 29.3
C. African Republic CAF 0 0.0 NA NA NA
Chad TCD O 0.0 NA NA NA
Chile CHL 5 89.8 Vital registration 100.0 10.2
China CHN 4 73.5 VR - Sample 77.6 54
Colombia COL 5 88.5 Vital registration 98.5 10.1
Comoros COM 0 0.0 NA NA NA
Congo COG O 0.0 NA NA NA
Costa Rica CRI 5 90.5 Vital registration 100.0 9.5
Cote d'lvoire Clv 1 0.2 Verbal autopsy NA 96.8
Croatia HRV 5 92.3 Vital registration 100.0 7.7
Cuba CuB 5 91.5 Vital registration 100.0 8.5
Cyprus CYpP 3 60.9 Vital registration 75.0 18.7
Czech Republic CZE 5 87.8 Vital registration 100.0 12.2
DR of the Congo CoOD 0 0.0 NA NA NA
Denmark DNK 4 84.6 Vital registration 100.0 154
Djibouti DJIl O 0.0 NA NA NA
Dominica DMA 4 83.9 Vital registration 100.0 16.1
Dominican Republic DOM 3 59.9 Vital registration 72.9 17.9
Ecuador ECU 4 70.4 Vital registration 85.7 17.8
Egypt EGY 3 48.2 Vital registration 100.0 51.8
El Salvador SLV 4 67.4 Vital registration 99.2 32.0
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Table S2 (continued) — Data quality rating from 0 to 5 stars, type of mortality data source, percent of completeness, percent of well
certified data, and percent of garbage codes for 195 countries during 2010-2017-time interval

Location Initials Data quality  Percent Well- Data source Completeness Proportion of
rating (stars) Certified Deaths (%) (%) garbage codes (%)

Equatorial Guinea GNQ O 0.0 NA NA NA
Eritrea ERI O 0.0 NA NA NA
Estonia EST 5 93.9 Vital registration 100.0 6.1
Ethiopia ETH 1 4.6 Verbal autopsy NA 28.1
FS of Micronesia FSM 0 0.0 NA NA NA
Fiji FJI 4 70.0 Vital registration 99.4 29.6
Finland FIN 5 95.9 Vital registration 100.0 4.1
France FRA 4 77.4 Vital registration 99.6 22.3
Gabon GAB O 0.0 NA NA NA
Georgia GEO 3 58.0 Vital registration 100.0 41.1
Germany DEU 4 84.0 Vital registration 99.9 15.9
Ghana GHA 1 0.5 Verbal autopsy NA 92.7
Greece GRC 4 76.2 Vital registration 100.0 23.8
Greenland GRL 5 87.6 Vital registration 100.0 124
Grenada GRD 5 85.9 Vital registration 100.0 14.1
Guam GUM 4 79.2 Vital registration 88.4 104
Guatemala GTM 4 78.0 Vital registration 99.7 21.7
Guinea GIN O 0.0 NA NA NA
Guinea-Bissau GNB O 0.0 NA NA NA
Guyana GUYy 4 78.6 Vital registration 95.7 17.9
Haiti HTI 0 0.0 NA NA NA
Honduras HND 2 19.1 Vital registration 211 9.6
Hungary HUN 5 93.8 Vital registration 100.0 6.2
Iceland ISL 5 91.4 Vital registration 100.0 8.6
India IND 3 49.0 VR - Sample NA 23.4
Indonesia IDN 3 62.3 Verbal autopsy NA 2.6
Iran IRN 4 80.3 Vital registration 100.0 19.7
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Table S2 (continued) — Data quality rating from 0 to 5 stars, type of mortality data source, percent of completeness, percent of well
certified data, and percent of garbage codes for 195 countries during 2010-2017-time interval

Location Initials Data quality = Percent Well- Data source Completeness Proportion of
rating (stars) Certified Deaths (%) (%) garbage codes (%)

Iraq IRQ 3 56.7 Vital registration 92.0 38.4
Ireland IRL 5 92.3 Vital registration 100.0 7.7
Israel ISR 4 80.7 Vital registration 100.0 19.3
Italy ITA 5 88.3 Vital registration 99.9 11.6
Jamaica JAM 5 89.1 Vital registration 100.0 10.9
Japan JPN 4 81.3 Vital registration 100.0 18.7
Jordan JOR 4 741 Vital registration 92.0 194
Kazakhstan KAZ 4 84 .1 Vital registration 96.3 12.7
Kenya KEN 1 0.8 Verbal autopsy NA 87.7
Kiribati KIR 0 0.0 NA NA NA
Kuwait KWT 4 84.6 Vital registration 99.1 14.7
Kyrgyzstan KGZ 5 93.2 Vital registration 100.0 6.8
Laos LAO O 0.0 NA NA NA
Latvia LVA 5 94.3 Vital registration 100.0 57
Lebanon LBN O 0.0 NA NA NA
Lesotho LSO O 0.0 NA NA NA
Liberia LBR O 0.0 NA NA NA
Libya LBY O 0.0 NA NA NA
Lithuania LTU 5 94.6 Vital registration 100.0 54
Luxembourg LUX 4 82.5 Vital registration 100.0 17.5
Macedonia MKD 4 79.6 Vital registration 99.2 19.7
Madagascar MDG O 0.0 NA NA NA
Malawi MWI 1 0.6 Verbal autopsy NA 84.2
Malaysia MYS 3 40.2 Vital registration 53.9 25.4
Maldives MDV 3 60.1 Vital registration 100.0 39.0
Mali MLI O 0.0 NA NA NA
Malta MLT 5 89.5 Vital registration 99.6 10.1
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Table S2 (continued) — Data quality rating from 0 to 5 stars, type of mortality data source, percent of completeness, percent of well
certified data, and percent of garbage codes for 195 countries during 2010-2017-time interval

Location Initials Data quality = Percent Well- Data source Completeness Proportion of
rating (stars) Certified Deaths (%) (%) garbage codes (%)

Marshall Islands MHL O 0.0 NA NA NA
Mauritania MRT O 0.0 NA NA NA
Mauritius MUS 5 86.3 Vital registration 98.8 12.6
Mexico MEX 5 88.1 Vital registration 100.0 11.9
Moldova MDA 4 83.7 Vital registration 86.5 3.2
Mongolia MNG 4 83.4 Vital registration 89.1 6.3
Montenegro MNE O 0.0 NA NA NA
Morocco MAR 2 13.7 Vital registration 26.8 49.0
Mozambique MOzZ O 0.0 NA NA NA
Myanmar MMR 3 495 Mortality Survey NA 22.6
Namibia NAM O 0.0 NA NA NA
Nepal NPL O 0.0 NA NA NA
Netherlands NLD 4 83.3 Vital registration 100.0 16.7
New Zealand NZL 5 95.7 Vital registration 100.0 4.3
Nicaragua NIC 5 90.5 Vital registration 100.0 9.5
Niger NER O 0.0 NA NA NA
Nigeria NGA 2 32.3 Verbal autopsy NA 55
North Korea PRK 0 0.0 NA NA NA
N Mariana Islands MNP 4 82.5 Vital registration 93.9 12.1
Norway NOR 4 84 .1 Vital registration 100.0 15.9
Oman OMN 2 34.4 Vital registration 18.6 56.2
Pakistan PAK 1 1.9 Surveillance Site NA 19.1
Palestine PSE 4 741 Vital registration 100.0 25.9
Panama PAN 4 84.0 Vital registration 100.0 16.0
Papua New Guinea PNG 2 28.8 Verbal autopsy NA 53.7
Paraguay PRY 4 74.0 Vital registration 93.6 21.0
Peru PER 4 65.9 Vital registration 82.8 20.4
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Table S2 (continued) — Data quality rating from 0 to 5 stars, type of mortality data source, percent of completeness, percent of well
certified data, and percent of garbage codes for 195 countries during 2010-2017-time interval

Location Initials Data quality = Percent Well- Data source Completeness Proportion of
rating (stars) Certified Deaths (%) (%) garbage codes (%)
Philippines PHL 4 74.8 Vital registration 87.9 14.9
Poland POL 4 72.6 Vital registration 99.8 27.2
Portugal PRT 4 80.1 Vital registration 97.9 18.2
Puerto Rico PRI 4 84.4 Vital registration 100.0 15.6
Qatar QAT 3 46.1 Vital registration 74.2 37.8
Romania ROU 5 85.4 Vital registration 100.0 14.6
Russian Federation RUS 5 88.8 Vital registration 100.0 11.2
Rwanda RWA 0 0.0 NA NA NA
Saint Lucia LCA 5 85.6 Vital registration 100.0 14.4
Saint Vincent and the
Grenadines VCT 5 87.3 Vital registration 100.0 12.7
Samoa WSM 0 0.0 NA NA NA
Sao Tome and Principe STP 0 0.0 NA NA NA
Saudi Arabia SAU 2 28.8 Vital registration 63.2 54.5
Senegal SEN O 0.0 Verbal autopsy NA 100.0
Serbia SRB 4 69.6 Vital registration 83.5 16.7
Seychelles SYC 4 78/1 Vital registration 100.0 21.9
Sierra Leone SLE O 0.0 NA NA NA
Singapore SGP 5 95.7 Vital registration 98.5 2.8
Slovakia SVK 5 92.9 Vital registration 100.0 71
Slovenia SVN 5 88.5 Vital registration 100.0 11.5
Solomon Islands SLB 2 34.6 Verbal autopsy NA 374
Somalia SOM O 0.0 NA NA NA
South Africa ZAF 4 70.7 Vital registration 100.0 29.3
South Korea KOR 4 81.9 Vital registration 99.7 17.9
South Sudan SSD O 0.0 NA NA NA
Spain ESP 4 84.8 Vital registration 100.0 15.2
Sri Lanka LKA 3 64.8 Vital registration 100.0 35.2




132

Table S2 (continued) — Data quality rating from 0 to 5 stars, type of mortality data source, percent of completeness, percent of well
certified data, and percent of garbage codes for 195 countries during 2010-2017-time interval

Location Initials Data quality = Percent Well- Data source Completeness Proportion of
rating (stars) Certified Deaths (%) (%) garbage codes (%)

Sudan SDN O 0.0 NA NA NA
Suriname SUR 4 73.9 Vital registration 90.3 18.2
Swaziland SWzZ 0 0.0 NA NA NA
Sweden SWE 4 84.8 Vital registration 99.9 15.2
Switzerland CHE 5 86.1 Vital registration 100.0 13.9
Syria SYR 3 59.8 Vital registration 100.0 40.2
Taiwan TWN 4 83.7 Vital registration 100.0 16.3
Tajikistan TIK 3 50.7 Vital registration 75.6 33.0
Tanzania TZA O 0.0 NA NA NA
Thailand THA 3 62.3 Vital registration 100.0 37.7
The Bahamas BHS 5 86.3 Vital registration 100.0 13.7
The Gambia GMB O 0.0 NA NA NA
Timor-Leste TLS O 0.0 NA NA NA
Togo TGO O 0.0 NA NA NA
Tonga TON O 0.0 NA NA NA
Trinidad and Tobago TTO 5 90.1 Vital registration 100.0 9.9
Tunisia TUN 2 24.8 Vital registration 38.2 35.2
Turkey TUR 4 83.9 Vital registration 99.3 15.2
Turkmenistan TKM 4 83.4 Vital registration 100.0 16.6
Uganda UGA O 0.0 NA NA NA
Ukraine UKR 5 92.2 Vital registration 100.0 7.8
United Arab Emirates ARE O 0.0 NA NA NA
United Kingdom GBR 5 92.4 Vital registration 100.0 7.6
United States USA 5 86.7 Vital registration 99.9 13.2
Uruguay URY 4 77.5 Vital registration 100.0 22.5
Uzbekistan UzB 4 79.8 Vital registration 88.9 10.2
Vanuatu VUT O 0.0 NA NA NA
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Table S2 (continued) — Data quality rating from 0 to 5 stars, type of mortality data source, percent of completeness, percent of well
certified data, and percent of garbage codes for 195 countries during 2010-2017-time interval

Location Initials Data quality = Percent Well- Data source Completeness Proportion of
rating (stars) Certified Deaths (%) (%) garbage codes (%)

Venezuela VEN 5 88.9 Vital registration 100.0 11.1

Vietnam VNM 1 4.8 Verbal autopsy NA 24.3

Virgin Islands, U.S. VIR 4 74.0 Vital registration 86.6 14.5

Yemen YEM O 0.0 NA NA NA

Zambia ZMB 1 9.5 Verbal autopsy NA 42.7

Zimbabwe ZWE O 0.0 NA NA




134

Table S3 - Number of deaths, suicide rates per 100,000, percentage of suicides by adolescence age groups, rank of suicide
deaths, percentage of total deaths from suicide, ages 10-24, for 195 countries and territories, both sexes, 2017

Location No of deaths (95% Ul) Rate of death per % of deaths by age Rank % of total deaths FMR of SDI
100,000 (95% UlI) groups due to suicide SMRs
(95% UI)
10-14 1519  20-24
Afghanistan 497 (322 to 961) 4.2 (2.71t08.1) 6 34.5 59.5 9 2.9 (2t0 5.5) 0.43 Low
Albania 31 (22 to 40) 5(3.5t0 6.5) 6.3 32.3 61.4 2 10.5 (7.5t0 12.7) 0.54 Middle
Algeria 380 (282 to 488) 3.9(29t05.1) 6.1 33.7 60.2 2 7.6 (5.7 t0 9.8) 0.42 Middle
American Samoa 1(0to1) 7 (5.6 t0 8.9) 4.9 454 49.8 1 10.1 (8.4 to 12) 0.41 High-middle
Andorra 0(0to0) 4.7 (3.71t0 5.8) 1.6 28.1 70.3 2 20.6 (16.9t024.7) 0.25 High
Angola 297 (212 to 446) 3.3(2.4t05) 13.8 34.1 52.1 11 2.8(2to4.1) 0.25 Low-middle
Antigua and Barbuda 0(0to0) 21(1.7t0 2.5) 2.2 31.7 66.1 6 3.3(2.61t03.9) 0.24 High-middle
Argentina 1251 (1058 to 1482) 11.7(9.9t013.9) 4.2 42.4 53.4 2 18.7 (16.6 t0 20.8) 0.24 High-middle
Armenia 24 (21 to 28) 4.3(3.7t05) 4.7 36.5 58.9 2 11.5 (9.8 t0 13.2) 0.2 High-middle
Australia 371 (322 to 424) 8.2 (7.2t09.4) 2.9 34.6 62.5 1 28 (25.6 to 30.1) 0.32 High
Austria 87 (77 to 97) 6.1 (5.4106.8) 2.2 35.1 62.7 1 24.1(21.7t026.2) 0.26 High
Azerbaijan 69 (52 to 88) 3(2.31t03.8) 5.6 33.3 61.1 6 49 (3.7t06.2) 0.23 High-middle
Bahrain 4 (3t06) 1.9 (1.510 2.6) 4 28.6 67.3 3 7 (5.5109.3) 0.56 High-middle
Bangladesh 3374 (2661 to 4087) 7.4 (5.8108.9) 13.2 43.3 43.4 2 10 (8.1 to0 11.9) 1.68 Low
Barbados 1(1to 1) 2.2(1.8102.6) 7.6 37.3 55.1 6 3.6 (3t04.2) 0.47 High-middle
Belarus 127 (111 to 143) 8.9 (7.8t0 10) 4.3 29.1 66.5 1 21.4(18.8t023.8) 0.18 High-middle
Belgium 112 (99 to 126) 5.8 (5.1t06.5) 2.7 31.3 65.9 2 24.7 (22.2t027.1) 0.29 High
Belize 4 (3to5) 3.9(3.1t04.6) 41 37.2 58.7 5 43(3.5t05.1) 0.23 Low-middle
Benin 109 (80 to 145) 2.8(2t03.7) 11.2 35 53.8 10 25(1.8103.2) 0.34 Low
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Location No of deaths (95% Ul) Rate of death per % of deaths by age Rank % of total deaths FMR of SDI
100,000 (95% UlI) groups due to suicide SMRs
(95% UI)
10-14 1519  20-24
Bermuda 0(0to0) 2 (1.5t0 2.5) 2.7 30.5 66.8 4 6.1(5t07.4) 0.2 High-middle
Bhutan 8 (5to 15) 3.3(2.1t05.9) 5.4 34 60.6 3 5.2 (3.5t0 8.8) 0.33 Low-middle
Bolivia 168 (125 to 215) 5.2 (3.81t06.7) 7.7 43 49.3 3 7.5(5.8t09.3) 0.6 Low-middle
Bosnia and Herzegovina 25 (20 to 33) 4.3 (3.4t05.6) 7.3 38 54.7 2 12.4 (9.9 t0 16.2) 0.25 High-middle
Botswana 35 (24 to 53) 5.5(3.8108.3) 1.1 41.2 57.7 4 5.7 (3.7 t0 8.8) 0.26 Middle
Brazil 2372 (2225 to 2502) 46 (4.3t04.9) 5.6 37.6 56.8 3 46 (4.3t104.9) 0.27 Middle
Brunei 4 (3to5) 41(3.1t05.1) 3.5 26.1 70.4 3 6.2 (4.7t07.7) 0.3 High
Bulgaria 44 (38 to 51) 4.6 (3.9t05.3) 6.5 36.6 56.9 2 11.1 (9.5t0 12.7) 0.24 High-middle
Burkina Faso 229 (163 to 315) 3.3(2.4104.6) 13.6 35.7 50.7 12 2.5(1.8103.3) 0.32 Low
Burundi 117 (84 to 162) 3.3(2.3t04.5) 16.3 33.8 49.9 9 2.2(1.6102.8) 0.33 Low
Cambodia 113 (83 to 155) 2.4 (1.8103.3) 2.6 33.7 63.6 10 2.7 (2.11t03.5) 0.41 Low-middle
Cameroon 349 (254 to 459) 3.7 (2.7t04.9) 11.7 35.2 53.1 9 2.8(2t03.5) 0.3 Low-middle
Canada 573 (510 to 636) 9(8.1to 10) 6.1 36.5 57.4 1 25 (22.5t0 27.4) 0.39 High
Cape Verde 7 (5t0 8) 45(34105.7) 6.7 30.6 62.6 3 7.7 (61t09.7) 0.19 Low-middle
Central African Republic 87 (55 to 128) 5.5(3.5t08.1) 11.1 35.1 53.8 12 1.8 (1.1t0 2.5) 0.25 Low
Chad 139 (97 to 204) 28(1.9t04.1) 15.4 35.8 48.9 11 2(1.3t02.8) 0.32 Low
Chile 323 (275 to 373) 8.3 (7 to 9.6) 41 35.9 60 1 20 (18 to 22) 0.3 High-middle
China 6605 (6161 to 7432) 2.7 (2.5t0 3) 14.5 30.7 54.8 3 7.6 (7.1t0 8.5) 0.59 High-middle
Colombia 840 (703 to 991) 6.3 (5.3t07.5) 9 37.6 53.4 3 7.6 (6.5 t0 8.6) 0.33 Middle
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Location No of deaths (95% Ul) Rate of death per % of deaths by age Rank % of total deaths FMR of SDI
100,000 (95% UlI) groups due to suicide SMRs
(95% UI)
10-14 1519  20-24
Comoros 5(4to9) 2.7 (1.8t04.3) 15.1 33.9 51 9 3.1(2.1t05) 0.45 Low
Congo 62 (42 to 91) 42(29106.2) 11.4 34.6 54 9 2.8(1.91t03.9) 0.39 Low-middle
Costa Rica 71 (59 to 83) 6.3 (5.2t07.3) 5.4 335 61.1 3 11.6 (9.7 to 13.3) 0.26 Middle
Cote d'lvoire 283 (208 to 381) 3.6 (2.7t04.9) 14.3 33.8 51.8 10 2.7(1.9t0 3.5) 0.28 Low
Croatia 35 (31 to 40) 5.2 (4.6 t0 5.8) 4.5 34.6 60.9 2 19.9 (17.7 to 22) 0.16 High
Cuba 89 (76 to 106) 44 (3.7t05.2) 4.5 36.1 59.4 3 11.5(10.2t0 12.9) 0.41 Middle
Cyprus 9(7to11) 41(3.2t05.1) 0.9 25.1 74.1 2 12.7 (10.3t0 15.3) 0.18 High
Czech Republic 86 (76 to 96) 5.7 (510 6.3) 3.3 29.1 67.6 2 20.4 (18.4t022.4) 0.18 High
DR of the Congo* 908 (622 to 1345) 3.4 (2.3t05.1) 12.1 32.9 55.1 11 2.5(1.7 10 3.6) 0.22 Low
Denmark 35 (30 to 41) 3.3(2.8103.8) 1.7 21.9 76.4 2 16.6 (14.5t0 18.8) 0.41 High
Djibouti 7 (4t0 13) 25(1.5t04.5) 14.7 32 53.3 12 25(1.5t04) 0.36 Low-middle
Dominica 0(0to0) 3.2(2.6103.9) 6.4 36 57.6 7 3.1(2.5t03.6) 0.31 Middle
Dominican Republic 141 (109 to 180) 4.8 (3.7t06.2) 6 34.2 59.8 3 5.7 (4.5t06.9) 0.4 Low-middle
Ecuador 538 (467 to 623) 11.4(99t013.2) 122 421 45.7 3 12.7 (11.3 to 14) 0.54 Middle
Egypt 1115 (859 to 1433) 4 (3.1t05.2) 5.7 39.2 55.1 3 5.5(4.2t06.8) 0.56 Low-middle
El Salvador 172 (129 to 261) 9.5 (7.1t0 14.5) 5.7 42.3 52 3 7.8 (6.2t0 11.4) 0.46 Low-middle
Equatorial Guinea 14 (8 to 22) 29(1.8t04.5) 11.1 36 52.9 7 2.4 (1.5103.4) 0.34 Middle
Eritrea 103 (74 to 139) 5.1(3.6t06.9) 12.2 325 55.2 9 3.1(2.3t04) 0.27 Low
Estonia 14 (11 to 17) 7.4 (6t09.1) 5 32 63 1 18 (15.6 t0 21.2) 0.15 High
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Location No of deaths (95% Rate of death per % of deaths by age Rank % of total deaths FMR of SDI
ul) 100,000 (95% UlI) groups due to suicide SMRs
(95% UI)
10-14 1519  20-24
Ethiopia 1009 (864 to 1178) 2.8(24103.2) 18.2 335 48.4 10 2.8(2.3t03.1) 0.46 Low
FS of Micronesia 6(4to7) 18.6 (13.6 to 23.9) 5 40.9 54.1 1 17.1 (13.4t020.2) 0.36 Low-middle
Fiji 26 (21 to 32) 11.2 (9.1 t0 13.8) 8 39.9 52.1 1 12.2 (10.3t0 14.6) 0.57 Middle
Finland 86 (77 to 96) 9.3(8.3t010.4) 23 27.7 70 1 31.2 (28.5t0 34) 0.41 High
France 511 (449 to 581) 4.2 (3.7t04.8) 3.8 304 65.9 2 19.7 (17.6t0 22.1) 0.34 High
Gabon 19 (12 to 29) 3.6 (2.3t05.6) 10.6 34.3 55.2 7 3.5(2.3t05.1) 0.19 Middle
Georgia 27 (23 to 32) 4.3(3.6t05) 41 34.6 61.2 2 7.2 (6to 8.5) 0.2 High-middle
Germany 642 (550 to 743) 5(4.3t05.8) 2.8 33.9 63.4 2 214 (19.3t023.6) 0.31 High
Ghana 257 (189 to 341) 2.6(1.9t03.5) 11.8 32.6 55.6 12 22(1.61t02.7) 0.19 Low-middle
Greece 25 (21 to 30) 1.6 (1.4102) 2.8 31.3 66 2 6.4 (5.4t07.6) 0.26 High
Greenland 5 (4 to 6) 48.8 (40.1 to 53.6) 8.9 39.9 51.2 1 55.7 (46.6 t0 58.9) 0.52 High-middle
Grenada 0(0to0) 2 (1.7 t0 2.3) 6.4 40.3 53.2 5 3.9 (3.3t04.5) 0.71 Middle
Guam 9 (7 to 10) 21.9 (18.4 t0 25.2) 41 451 50.8 1 29.5 (25.1 to 33) 0.22 High-middle
Guatemala 323 (270 to 390) 59(49to7.1) 3.9 411 55.1 4 5(4.3t05.7) 0.47 Low-middle
Guinea 111 (74 to 162) 29(1.9t04.2) 11.5 35 53.5 11 21(14103) 0.33 Low
Guinea-Bissau 23 (15 to 33) 3.8(2.5t05.5) 10.4 324 57.1 12 22(1.4103.1) 0.25 Low
Guyana 36 (30 to 42) 16.6 (14 to 19.5) 4 35.2 60.8 1 15.4 (13.5t017.3) 047 Low-middle
Haiti 157 (117 to 214) 45 (3.3t06.1) 7.4 36.5 56.1 6 3.7 (29t04.8) 0.67 Low
Honduras 89 (55 to 157) 29(1.8t05.1) 4.7 32.9 62.4 5 3.3(2.1t05.7) 0.3 Low-middle
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Location No of deaths (95% UlI) Rate of death per % of deaths by age Rank % of total deaths FMR of SDI
100,000 (95% UlI) groups due to suicide SMRs
(95% UI)
10-14 1519  20-24
Hungary 80 (71 to 89) 5.2 (4.6 t05.8) 4 32.3 63.8 2 19.8 (17.9t021.7) 0.21 High-middle
Iceland 3(3to4) 5.4 (4.7106.2) 2.9 28.6 68.5 1 21 (18.4 to 23.7) 0.11 High
India 50448 (45433 to 54606) 12.7 (11.4 t0 13.8) 5.2 36.1 58.7 1 15.2(13.7t016.3) 1.5 Low-middle
Indonesia 1701 (1430 to 1903) 2.5(2.1t02.8) 5.2 40 54.8 5 3.4 (2.8t03.7) 0.32 Middle
Iran 1092 (946 to 1173) 6.1 (5.3t06.6) 5.1 38 56.9 2 8.4 (7.3t09) 0.51 High-middle
Iraq 361 (291 to 479) 2.7 (2110 3.5) 3.7 38.5 57.7 6 2(1.5t02.5) 0.66 Low-middle
Ireland 57 (49 to 65) 6.1(5.3t07.1) 3.1 334 63.5 1 27 (24.1 to0 30.7) 0.17 High
Israel 64 (56 to 74) 3 (2.6 to 3.5) 4.2 37.9 57.9 2 14.7 (13 to 16.6) 0.25 High-middle
Italy 194 (168 to 222) 22(1.9t02.5) 3.6 315 64.9 2 11.4 (9.9 to 12.8) 0.26 High
Jamaica 18 (13 to 24) 24 (1.7t03.1) 4.7 31 64.2 5 3.5(2.5t04.3) 0.23 Middle
Japan 1477 (1428 to 1550) 8.2 (7.910 8.6) 3.3 26 70.7 1 38.4 (37.5t040.1) 042 High
Jordan 69 (53 to 89) 21(1.6t02.7) 3.7 33.6 62.7 3 5.9 (4.6t07.6) 0.21 Middle
Kazakhstan 578 (521 to 642) 15(13.5t0 16.7) 9.5 33.7 56.9 1 22.8 (20.8t025.1) 0.33 High-middle
Kenya 477 (403 to 592) 2.8(2.4103.5) 14.5 33.7 51.8 12 22(1.8t02.7) 0.26 Low-middle
Kiribati 11 (8 to 14) 33.7 (26.1 10 42.7) 5 35.9 59.1 1 20.7 (16.6t024.7) 0.15 Low
Kuwait 13 (10 to 16) 1.6 (1.31t02) 3.3 19.9 76.8 2 5.1 (4.1t06.3) 0.3 High-middle
Kyrgyzstan 131 (118 to 145) 7.8 (7 to 8.6) 15.8 39.9 443 1 14.5 (13 t0 16.1) 0.43 Low-middle
Laos 145 (102 to 194) 6.8 (4.8t09.1) 4.2 36.5 59.3 2 7(5.11t08.9) 0.45 Low-middle
Latvia 22 (18 to 26) 7.8 (6.51t09.4) 4 31.1 65 1 18.1 (15.6t020.5) 0.12 High
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Location No of deaths (95% Ul)  Rate of death per % of deaths by age Rank % of total deaths FMR of SDI
100,000 (95% UlI) groups due to suicide SMRs
(95% UI)
10-14 1519  20-24
Lebanon 110 (83 to 139) 4.6 (3.5t05.8) 2.9 355 61.5 4 8.6 (6.8 t0 10.7) 0.3 High-middle
Lesotho 84 (56 to 115) 14 (9.3 t0 19.2) 0.9 40.2 58.9 5 45(2.91t06.3) 0.25 Low-middle
Liberia 45 (32 to 62) 29 (21to4) 10.5 354 54 10 2.6 (1.8t03.4) 0.46 Low
Libya 118 (80 to 163) 6.6 (4.5t09.1) 3.9 34.7 61.4 4 5.9 (41t07.9) 0.34 High-middle
Lithuania 62 (55 to 69) 13.4 (11.8 to 14.9) 3.9 28.6 67.5 1 29.3(26.5t031.7) 0.13 High
Luxembourg 4 (3to5) 4.1(3.41t05) 2.6 28.5 68.9 2 15.9 (13.6t0 18.7) 0.33 High
Macedonia 15 (12 to 18) 3.7(3.1t04.7) 6.1 38.6 55.3 2 11.3 (9.3 to 14) 0.69 High-middle
Madagascar 279 (202 to 381) 3.2(2.3t04.4) 14.6 324 52.9 10 2.7 (2110 3.5) 0.32 Low
Malawi 210 (154 to 279) 3.6 (2.6 10 4.8) 15.5 325 52 10 1.9 (1.3t0 2.5) 0.22 Low
Malaysia 304 (232 to 451) 3.6 (2.8t05.4) 1.4 37.2 61.4 2 5.9 (4.5t0 8.6) 0.23 High-middle
Maldives 1(1t02) 1.7 (1.210 2.3) 3 234 73.6 3 6.7 (4.6 t0 8.9) 0.29 Middle
Mali 129 (80 to 248) 1.9 (1.1 10 3.6) 15.8 354 48.9 14 1.6 (0.910 2.9) 0.36 Low
Malta 1(1t02) 2.6 (2.1t03.1) 3.5 26.6 69.9 2 11.1 (9.1 to 13) 0.21 High
Marshall Islands 4 (3to5) 25.5(18.2t0 32.6) 4.8 37.3 57.8 1 17.5(12.7t021.5) 0.34 Low-middle
Mauritania 23 (14 to 41) 1.8(1.11t03.2) 14.7 36.1 49.2 10 24(1.5t04.3) 0.29 Low-middle
Mauritius 24 (20 to 27) 8.6 (7.4 10 9.8) 4.6 34.7 60.7 2 15.1 (13.3t0 16.7) 0.36 High-middle
Mexico 2148 (2076 to 2225) 6.4 (6.2 t0 6.6) 9.9 38.4 51.7 3 7.2(6.9t07.4) 0.35 Middle
Moldova 42 (36 to 48) 6.6 (5.7t0 7.5) 5.6 33.7 60.7 1 13.5(11.7t0 15.2) 0.19 Middle
Mongolia 110 (70 to 136) 15.3 (9.6 to 18.8) 13.1 34.1 52.8 2 20 (12.8 to 23.5) 0.35 Middle
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Location No of deaths (95% Rate of death per % of deaths by age Rank % of total deaths FMR of SDI
ul) 100,000 (95% UlI) groups due to suicide SMRs
(95% UI)
10-14 1519  20-24
Montenegro 5 (4 to 6) 4.5 (3.7 10 5.6) 7.9 28.9 63.3 2 13.8 (11.3t0 16.6) 0.39 High-middle
Morocco 545 (415 to 699) 5.8(4.4t07.5) 5.1 37.6 57.3 2 8.7 (6.8 to 10.5) 0.97 Low-middle
Mozambique 531 (392 to 694) 5 (3.6 to 6.5) 14.8 34.3 50.9 9 22(1.6t02.9) 0.22 Low
Myanmar 488 (348 to 662) 3.3(2.3t04.5) 3.1 34.7 62.2 9 3(2.2103.8) 0.22 Low-middle
Namibia 47 (32 to 69) 6.5 (4.4 t0 9.5) 1 41.6 57.4 5 4.5(3t06.5) 0.11 Middle
Nepal 734 (562 to 924) 7.6 (5.8109.6) 5.3 42.8 51.9 2 10.1 (7.9 t0 12.3) 0.81 Low
Netherlands 127 (116 to 141) 4.1(3.7t0 4.6) 3.2 31.3 65.6 1 225(20.7t024.4) 0.44 High
New Zealand 98 (91 to 107) 11.1 (10.2 to 12.1) 3.6 38.9 57.5 1 30 (28 to 31.9) 0.38 High
Nicaragua 129 (106 to 154) 6.8 (5.6 t0 8.1) 7.9 39.8 52.3 2 13.2(11.2t0 15.2) 0.66 Low-middle
Niger 135 (83 to 251) 1.9(1.11t0 3.5) 13.5 35.8 50.7 13 1.6 (0.910 2.9) 0.34 Low
Nigeria 1382 (965 to 2061) 2(1.41t03) 17.4 34.9 47.7 14 2(1.4t02.7) 0.36 Low-middle
North Korea 501 (349 to 690) 8.5 (6to 11.8) 5.3 34.8 59.8 3 10 (7.6 to 13) 0.52 Low-middle
Northern Mariana Islands 1(1to 1) 13.1 (10.7 to 15.4) 3.4 48.7 47.9 1 21.8(185t024.7) 0.17 High-middle
Norway 62 (59 to 68) 6.3(6to7) 4.2 355 60.3 1 26.6 (25.4 to 29) 0.53 High
Oman 23 (16 to 33) 2.6(1.8t03.7) 41 22 73.9 2 4.1(3to5.4) 0.23 High-middle
Pakistan 3838 (2893t05019) 54 (4.1to7.1) 6.9 43.6 49.4 5 4 (3t05) 1.91 Low-middle
Palestine 37 (27 to 46) 23(1.7t02.9) 3.9 33.6 62.5 4 5.8(4.4t07) 0.18 Low-middle
Panama 47 (39 to 56) 4.6 (3.91t05.5) 6.6 41.6 51.8 4 6.4 (5.4t07.4) 0.3 Middle
Papua New Guinea 762 (490 to 1032) 27.2 (17.5 10 36.8) 5.5 38.4 56.1 1 12.7 (8.5 t0 16.4) 0.38 Low
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Location No of deaths (95% Ul) Rate of death per % of deaths by age Rank % of total deaths FMR of SDI
100,000 (95% UlI) groups due to suicide SMRs
(95% UI)
10-14 1519  20-24
Paraguay 138 (79 to 180) 6.9 (3.9t09) 8.3 44 1 47.6 3 9.6 (5.6t0 11.7) 0.54 Middle
Peru 234 (187 to 292) 2.7 (2.2t03.4) 6.7 40.1 53.2 4 5.1 (4.3 to 6) 0.54 Middle
Philippines 1311 (1067 to 1581) 4.4 (3.51t05.3) 3.8 39.5 56.7 4 48 (4.1t05.5) 0.37 Middle
Poland 520 (462 to 579) 8.6 (7.7 10 9.6) 3.3 29.9 66.8 2 249 (22.5t027.2) 0.14 High
Portugal 42 (35 to 50) 25(21t02.9) 24 35 62.5 2 11.6 (9.8 to 13.5) 0.26 High-middle
Puerto Rico 23 (19 to 28) 3.1 (2.6 10 3.8) 2.2 28.3 69.5 4 2.8(2.3t03.4) 0.15 High-middle
Qatar 24 (1510 34) 5.2(3.2t07.3) 1.6 25.9 72.6 2 10.5 (7 to 13.8) 0.13 High-middle
Romania 138 (123 to 156) 4.4 (3.9t05) 8.4 37.1 54.5 2 11.2 (10 to 12.3) 0.18 High-middle
Russian Federation 3328 (3227 to 3408) 149 (14.5t015.3) 4.9 31.1 64 1 20.7 (20.1t021.2) 0.2 High-middle
Rwanda 119 (88 to 161) 3(2.2t04) 16.2 34.2 49.6 10 2.9(2.1103.8) 0.4 Low
Saint Lucia 1(1to 1) 3.6 (29t04.4) 3.8 28.4 67.8 4 5.1 (4.1t06.1) 0.18 Middle
S. V. and the Grenadines** 1(0to1) 3.9 (3.1t04.8) 6.4 315 62.1 4 4.1(3.3t05) 0.26 Middle
Samoa 6 (5to 8) 11.6 (8.6 to 14.8) 5.6 47.5 46.8 1 16.7 (13.4t0 19.7) 0.31 Low-middle
Sao Tome and Principe 1(0to1) 1.9(1.2t0 2.7) 7.3 37.5 55.2 11 22(1.4t02.9) 0.46 Low-middle
Saudi Arabia 144 (91 to 232) 1.7 (1t0 2.7) 1.8 28.6 69.6 6 27(1.8t04.2) 0.25 High-middle
Senegal 153 (108 to 218) 3.2(2.2t04.5) 13.1 35.7 51.2 10 3.5(2.5t04.8) 0.27 Low
Serbia 57 (46 to 77) 3.5(2.8t04.7) 4 30.5 65.5 2 14.7 (12.1t019.4) 0.2 High-middle
Seychelles 1(0to1) 5(3.91t0 6.8) 1.9 30.7 67.4 3 7.1 (5.4 t09.6) 0.18 Middle
Sierra Leone 77 (51 to 114) 2.9(1.9t04.3) 10.3 34.8 54.9 10 21(14103) 0.38 Low
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Location No of deaths (95% Ul) Rate of death per % of deaths by age % of total deaths FMR of SDI
100,000 (95% UlI) groups due to suicide SMRs
(95% UI)
10-14 1519  20-24
Singapore 55 (49 to 60) 5.3 (4.8105.8) 2.6 27.1 70.3 1 26.6 (24.5t028.9) 0.56 High
Slovakia 41 (33 to 49) 4.8 (3.8105.7) 3.4 28.7 67.9 2 15.1 (1210 17.9) 0.21 High
Slovenia 21 (18 to 24) 7.4 (6.41t08.4) 6.5 30 63.6 2 25.6 (22.8t028.4) 0.17 High
Solomon Islands 35 (26 to 44) 18(13.6t0228) 5.8 42.9 51.3 1 14.7 (11.5t017.8) 0.45 Low
Somalia 150 (94 to 248) 26(1.6t04.4) 17.5 33.7 48.7 16 1.4 (0.9t0 2.1) 0.41 Low
South Africa 849 (706 to 1018) 6(5t07.2) 0.4 214 78.2 4 3.9 (3.1t04.8) 0.29 Middle
South Korea 699 (632 to 773) 7.8(7.1t08.7) 3.8 29.7 66.5 1 34.7 (32.3t0 37.4) 0.68 High
South Sudan 98 (63 to 145) 3(1.9t04.4) 19.8 34.1 46.1 15 1.5(1to02.1) 0.32 Low
Spain 154 (134 to 175) 22(1.9t02.5) 3.7 325 63.9 2 13.5(11.8t0 15.2) 0.34 High
Sri Lanka 643 (506 to 822) 126 (99t016.2) 2.8 34.1 63.1 1 23.7 (20.1t028.7) 0.35 Middle
Sudan 544 (401 to 705) 41(3t054) 7.6 37.8 54.6 4 5.1 (3.8t06.4) 0.45 Low-middle
Suriname 20 (17 to 24) 14.7 (12.6t0 17) 6.2 41.7 52.1 1 16.5(14.8t0 18.5) 0.59 Middle
Swaziland 44 (31 to 62) 12.1 (8.5t0 17) 0.9 38.9 60.2 4 5.3(3.5t07.2) 0.14 Low-middle
Sweden 111 (102 to 121) 6.5(5.9t07.1) 2.8 26.8 70.4 1 28.8 (26.5t030.8) 0.5 High
Switzerland 70 (62 to 79) 5.2 (4.6t05.9) 2.9 34.4 62.6 1 26.5(23.9t029.5) 0.29 High
Syria 106 (78 to 143) 1.7 (1.210 2.3) 5.8 46.7 47.5 7 0.6 (0.4t00.7) 0.27 Middle
Taiwan 208 (187 to 233) 5.1(4.6t05.7) 2.1 23.2 74.7 2 15.5 (14 to 17) 0.49 High
Tajikistan 131 (109 to 158) 49 (4.11t05.9) 8.1 40.8 51.1 3 6.3 (5.3t07.4) 0.68 Low-middle
Tanzania 407 (286 to 533) 2.3(1.6t03) 19.5 33.3 47.2 13 1.9 (1.3t02.5) 0.36 Low
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Location No of deaths (95% Ul)  Rate of death per % of deaths by age Rank % of total deaths FMR of SDI
100,000 (95% UlI) groups due to suicide SMRs
(95% UI)
10-14 1519  20-24
Thailand 972 (774 to 1219) 7.1(5.6108.9) 2.2 36.1 61.7 2 8.4 (6.8t0 10.1) 0.21 Middle
The Bahamas 1(1t02) 1.8(1.4102.2) 3.5 30.5 65.9 6 2(1.6t02.3) 0.2 High-middle
The Gambia 20 (10 to 35) 27(1.4t04.9) 10.4 35.8 53.8 9 25(1.3t04.3) 0.34 Low
Timor-Leste 25 (12 to 33) 5.7(291t07.6) 4.8 42.3 52.9 3 7.6 (3.9t0 10) 0.41 Low-middle
Togo 78 (56 to 109) 3.3(2.3t04.6) 9.8 33.8 56.4 10 24(1.71t03.2) 0.27 Low
Tonga 2(1t02) 6.9 (5.2 10 8.6) 5.7 44.5 49.8 1 8.5 (6.6 t0 10.2) 0.44 Middle
Trinidad and Tobago 22 (17 to 29) 8.2 (6.2t0 10.5) 5.9 33.2 60.9 3 9.6 (8to 11.3) 0.38 Middle
Tunisia 52 (37 to 77) 2(1.41t03) 5.8 34.3 59.9 3 5.3(3.9t07.4) 0.32 Middle
Turkey 671 (554 to 799) 3.5(2.8t04.1) 6.7 39.9 53.4 3 7.5 (6.2 t0 8.8) 0.35 High-middle
Turkmenistan 119 (102 to 137) 9.9 (8.5t011.4) 4.7 34 61.3 3 12.2 (10.6t0 13.8) 0.35 Middle
Uganda 376 (287 to 487) 2.7 (2110 3.5) 16.1 35.6 48.4 11 2(1.4t024) 0.45 Low
Ukraine 1312 (1156 to 1500) 19.7 (17.3 t0 22.5) 3.9 31.1 65.1 1 20.3(17.9t023.2) 0.19 High-middle
United Arab Emirates 27 (19 to 37) 29 (2to 4) 25 40.3 57.2 2 4.3(3.2t05.5) 0.2 High-middle
United Kingdom 520 (502 to 536) 4.4 (4.21t04.5) 1.3 28.3 70.5 1 18.6 (18 to0 19.1) 0.29 High
United States 5824 (5565 to 6053) 8.9 (8.51t09.3) 5.8 34 60.2 2 16.4 (15.8t0 16.9) 0.26 High
Uruguay 92 (77 to 107) 12.2 (10.2 to 14.2) 3.4 34.9 61.7 2 19.4 (17.2t021.5) 0.23 High-middle
Uzbekistan 865 (744 to 993) 10.1 (8.7 to 11.6) 11 38.9 50.1 2 14.3 (12.8t0 15.7) 0.69 Middle
Vanuatu 17 (11 to 24) 20 (13.2t0 28.1) 5.7 39 55.3 1 14.9 (10.7t0 17.8) 0.33 Low-middle
Venezuela 798 (608 to 1027) 10.2 (7.7 t0 13.1) 3.6 375 58.9 3 6.7 (5.4 to 8) 0.14 Middle
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Location No of deaths (95% Rate of death per % of deaths by age Rank % of total deaths FMR of SDI
ul) 100,000 (95% UlI) groups due to suicide SMRs
(95% UI)
10-14 1519  20-24

Vietnam 1002 (753 to 1300) 46 (3.4105.9) 1.8 31.2 66.9 3 6.2 (4.8t07.8) 0.4 Middle
Virgin Islands. U.S. 0(0to0) 2 (1.6 to 2.5) 5.7 40.3 54 6 3.4 (2.8t04) 0.5 High-middle
Yemen 421 (313 to 565) 4.4 (3.2t05.9) 7.1 39.1 53.8 4 3.1(2.3t04) 0.54 Low
Zambia 206 (155 to 270) 3.5(2.6t04.6) 16 32 52 10 21(1.51t02.7) 0.25 Low-middle
Zimbabwe 529 (373 to 690) 11.1 (7.8 to 14.5) 1.6 44.6 53.8 4 6(4.3t07.9) 0.29 Low-middle

Ul = uncertainty interval

Rank = Rank of suicide deaths among all individual causes of death, ages 10-24
FMR = female to male ratio

SMRs = suicide mortality rates

SDI = Socio-demographic Index

* DR of the Congo = Democratic Republic of the Congo

** 8. V. and the Grenadines = Saint Vicent and the Grenadines



