Monsieur Le Pr 
  
Jean-Philippe Raynaud 
  
Bruno Falissard 
  
  
  
  
Factors Associated with Suicide Attempts and Prevention in Adolescence: A Study of Sexual Minorities

Keywords: suicide attempt, adolescent, sexual minority, risk and protective factors, prevention

Suicide remains the second leading cause of death in adolescence in the United States and European countries including France, one main risk of death by suicide is history of attempted suicide (SA). The known risk factors for SA are numerous in adolescence. Adolescents with homosexual or bisexual attraction (LGB) could experience more stress, stigma and pressure than their heterosexual peers. However, the possible risk and protective factors have not been fully explored in the literature. A better knowledge of these factors in LGB youth could help to propose appropriate prevention. The French survey "Portraits d'adolescents" (2013) includes many important variables including sexual attraction and SA. Among the 14,265 adolescents, 637 (4.5%) described themselves as LGB. 30.7% attempted suicide (vs. 10.6% of heterosexual adolescents). Different types of statistical methods (Chisquare test, logistic regression model, Machine Learning decision tree model) were carried out to compare LGB and heterosexual groups and to identify risk and protective factors for SA. Different statistical models have reached consistent conclusions. In both LGB and heterosexual youth, substance consumption (alcohol, tobacco, cocaine, ecstasy, amphetamine) is the highest risk factor and parental support is the most important protective factor for SA. However, internet friend support was reported as a protective factor only in homosexual youth, whereas support of real-life friend was an important factor only in heterosexual youth. Thus, it is essential to build recommendations in order to develop relevant tools including peers, parents and professionals, whose support plays a crucial role. Effective preventive measures among sexual minority youth need to be developed and implemented. Societal-level anti-stigma interventions are needed to reduce the risk of victimization and awareness should be raised among family and friends.

Titre : Facteurs associés aux tentatives de suicide à l'adolescence et prévention : Etude des particularités des minorités sexuelles Résumé : Le suicide est la deuxième cause de décès à l'adolescence aux États-Unis et dans les pays européens dont la France, l'un des principaux risques de décès par suicide étant la présence d'antécédent(s) de tentative de suicide (TS). Les facteurs de risque connus de TS sont nombreux à l'adolescence en population générale. Les adolescents ayant une attirance homosexuelle et/ou bisexuelle (LGB) pourraient présenter davantage de stress, de stigmatisation et de pression que leurs pairs hétérosexuels. Cependant, les facteurs de risque et de protection possibles ont été peu explorés dans la littérature. Une meilleure connaissance de ces facteurs pourrait permettre de proposer des interventions adaptées. L'enquête française « Portraits d'adolescents », réalisée en 2013, apporte des données sur de nombreuses variables dont l'attirance sexuelle et la TS. Parmi les 14 265 adolescents, 637 (4,5%) se décrivent comme LGB. Parmi eux, 30,7 % rapportent avoir fait une TS (vs 10,6 % des adolescents hétérosexuels). Différents types de méthodes statistiques (test du Chi 2, modèle de régression logistique, modèle de machine learning decision tree) ont été réalisés pour comparer les groupes LGB et hétérosexuels et identifier les facteurs de risque ou de protection de TS. Nos différents modèles statistiques sont parvenus à des conclusions similaires. A la fois chez les adolescents LGB et hétérosexuels, la consommation de substances (alcool, tabac, cocaïne, ecstasy, amphétamine) apparait comme le facteur de risque le plus évident et le soutien parental comme le facteur de protection le plus important. Cependant, le soutien d'un ami rencontré sur Internet semble un facteur significatif de protection de TS seulement chez les jeunes homosexuels, alors qu'il s'agit du soutien d'un ami réel chez les jeunes hétérosexuels. Ainsi, il apparait essentiel de formuler des recommandations pour développer des outils pertinents incluant les pairs, les parents et les professionnels, dont le soutien joue un rôle essentiel. Des mesures de prévention doivent être élaborées et mises en oeuvre chez les jeunes des minorités sexuelles. Des interventions antistigmatisation au niveau sociétal sont nécessaires afin de réduire le risque de victimisation et sensibiliser l'entourage.
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Résumé substantiel

Contexte

Les troubles mentaux représentent 16 % de la charge mondiale de morbidité et des traumatismes chez les 10-19 ans. Le suicide est la deuxième cause de décès à l'adolescence aux États-Unis et dans les pays européens dont la France. La prévention du suicide est une priorité de santé publique. L'un des principaux risques de décès par suicide est la présence d'antécédent(s) de tentative de suicide (TS). En France, le suicide représente plus de 16 % des décès chez les 15-24 ans. Selon le rapport du projet européen d'enquête scolaire sur l'alcool et les autres drogues (ESPAD), 9,5 % des élèves du secondaire ont déjà effectué au moins une TS au cours de leur vie.

De nombreux facteurs ont un impact sur la santé mentale des adolescents. D'après l'OMS, la violence, la pauvreté, la stigmatisation, l'exclusion et le fait de vivre dans des situations de crise humanitaire et de fragilité risquent de favoriser l'apparition de problèmes de santé mentale. Ainsi, selon leur orientation sexuelle, certains adolescents pourraient présenter un risque majoré de TS. Les adolescents ayant une attirance homosexuelle et/ou bisexuelle (LGB) pourraient présenter davantage de stress, de stigmatisation et de pression que leurs pairs hétérosexuels. Les jeunes des minorités sexuelles ou LGB (lesbiennes, gays, bisexuels) ont entre 2 à 5 fois plus de risque de TS par comparaison aux jeunes hétérosexuels. Cependant, les facteurs de risque et de protection possibles ont été peu explorés récemment dans la littérature.

Une meilleure connaissance de ces facteurs pourrait permettre de proposer des interventions adaptées.

Les objectifs de notre travail sont de :

1. Réaliser une revue de la littérature sur les facteurs de risque et de protection de TS chez les adolescents LGB 2. Identifier les facteurs de risque et de protection de TS chez les adolescents LGB et hétérosexuels en France à partir de l'enquête « Portraits d'adolescents » à l'aide de méthodes statistiques usuellement utilisées LGB et le groupe hétérosexuel). Les variables choisies pour les régressions logistiques étaient celles significatives en analyses bivariées. Les résultats montrent que le soutien parental est associé à un moindre risque de TS à la fois dans les groupes LGB et hétérosexuel, mais le soutien amical est associé seulement dans le groupe hétérosexuel. Les adolescents LGB sans soutien parental rapportent 8 fois plus de TS, 6 fois plus de dépression, 3 fois plus de consommation de substances que les hétérosexuels sans soutien. 

Conclusion

Les adolescents français des minorités sexuelles ont un risque plus élevé de suicide que leurs pairs hétérosexuels. L'enquête épidémiologique multicentrique de 2013 « Portraits d'adolescents » a évalué un grand nombre de variables concernant les adolescents, notamment l'orientation sexuelle et la TS. Le modèle statistique traditionnel a montré que le soutien parental était identifié comme un facteur de protection efficace dans la prévention des suicides chez les jeunes LGB. Le soutien d'un ami réel était un facteur de protection chez les jeunes hétérosexuels. L'outil statistique Machine Learning decision tree a permis de retrouver le soutien parental comme facteur de protection le plus important chez les adolescents des minorités sexuelles. De plus, il permet de suggérer l'importance du soutien d'amis rencontrés via Internet comme facteur de protection chez les jeunes homosexuels. L'utilisation de différentes analyses statistiques permet d'identifier des facteurs de risque et de protection de TS, afin de développer des actions à différents niveaux de prévention (Primaire, secondaire et tertiaire).

Introduction Adolescence

The WHO defines adolescents as young people from 10 to 19 years old 1 and adolescence (from the Latin adolescere: Growing up) in the Larousse Dictionary is "the period of life between childhood and adulthood, during which puberty occurs and abstract thought is formed" 2 . In terms of cerebral maturation, the adolescent brain is the site of intense neurogenesis, along with numerous synaptic selections [START_REF] Blakemore | The social brain in adolescence[END_REF][START_REF] Petanjek | Extraordinary neoteny of synaptic spines in the human prefrontal cortex[END_REF][START_REF] Raznahan | Patterns of coordinated anatomical change in human cortical development: a longitudinal neuroimaging study of maturational coupling[END_REF] . Brain development is marked by: a primacy of the limbic system, seat of the mechanisms managing reward, appetite, the search for pleasure [START_REF] Casey | The adolescent brain[END_REF] , over the regulation of the prefrontal cortex [START_REF] Giedd | Brain development during childhood and adolescence: a longitudinal MRI study[END_REF][START_REF] Shaw | Neurodevelopmental trajectories of the human cerebral cortex[END_REF] . This cerebral developmental imbalance will cause adolescents to take more risks, that favors their emotional and impulsive behaviors and desire for immediate satisfaction [START_REF] Blakemore | The role of puberty in the developing adolescent brain[END_REF][START_REF] Sawyer | Adolescence: a foundation for future health[END_REF] . On a mental level, adolescence remains a real journey, requiring the setting up of a process of transformation, more than a real "crisis" [START_REF] Freud | Child observation and prediction of development: a memorial lecture in honor of Ernst Kris[END_REF] .

Multiple conflicts (independence from parents and fear of being abandoned; new relationship to the body modification by the appearance of secondary sexual characteristics, etc.) weaken the foundations acquired in childhood [START_REF] Jousselme | A La Rencontre Des Adolescents: Les Écouter, Les Comprendre[END_REF] . At this stage, more than in adults, any unfavorable factors (major conflicts, abandonment, divorce or separation of parents, parents with mental disorders, suffered from violence, unfavorable social context, etc.) lead to particularly stressful situations, which can destabilize mental functioning [START_REF] Blakemore | The role of puberty in the developing adolescent brain[END_REF][START_REF] Steinberg | A Social Neuroscience Perspective on Adolescent Risk-Taking[END_REF] and result in the construction of mental disorders. In 2008, one in ten adolescents had mental health disorders or behavior disorders such as self-harm, which relates to low self-esteem [START_REF] Corcos | Evolution des problématiques à l'adolescence-2e édition[END_REF] .

Suicide attempt in adolescence

Mental health conditions account for 16% of the global burden of disease and injury in people aged 10-19 years and suicide is the fourth leading cause of death in 15-19-year-olds 1 . Among all the mental health problems in adolescents, suicide attempt (SA) is a worldwide major public health problem [START_REF] Smith | Sexual behavior and suicide attempts among adolescents aged 12-15 years from 38 countries: A global perspective[END_REF] , that accounts for 1.4% of all deaths worldwide 1 . In the United States, it has become the second leading cause of death among youth aged 10-24 since 2011, which caused the loss of 6000 lives a year in the year's 2011 to 2019 [START_REF]Web-based injury statistics query and reporting system (WISQARS)[END_REF] . The demographic and socioeconomic characteristics identified by existing studies could predict high risk of SA such as non-Caucasian race and Hispanic ethnicity in the North America [START_REF] Toomey | Are Developmental Assets Protective Against Suicidal Behavior? Differential Associations by Sexual Orientation[END_REF] , raised by single parents or non-parent guardians [START_REF] Rimes | Psychosocial Factors Associated With Suicide Attempts, Ideation, and Future Risk in Lesbian, Gay, and Bisexual Youth: The Youth Chances Study[END_REF] . Some also found SA associated with negative individual mental health experiences, with negative ideas [START_REF] Mustanski | A Longitudinal Study of Predictors of Suicide Attempts Among Lesbian, Gay, Bisexual, and Transgender Youth[END_REF] , causing depressive episodes [START_REF] Taliaferro | Nonsuicidal Self-Injury and Suicidality Among Sexual Minority Youth: Risk Factors and Protective Connectedness Factors[END_REF] .

In France, mental health problems among youth also represent one of the axes of public health prevention and listed as essential content in the latest recommendations of the Ministry of Health 21 . Suicide is the second leading cause of death for 15-24 years old, with more than 16% of deaths in this age group in 2014 [START_REF] Drees | Suicide : enjeux éthiques de la prévention, singularités du suicide à l'adolescence[END_REF] . According to the European School Survey Project on Alcohol and Other Drugs (ESPAD) survey in France, 9.5% of high school students have made at least one SA in their lifetime [START_REF]Results from the European School Survey Project on Alcohol and Other Drugs[END_REF] . Data from the Program for the medicalization of information systems in medicine, surgery and obstetrics (PMSI-MCO) confirm the significance of this phenomenon with annual standardized rates of hospitalization for attempted suicide which are particularly high among girls aged 15 to 19 years old (on average 39 per 10,000 versus rates below 20 per 10,000 in the boys) [START_REF] L'observatoire | national du suicide. Suicide : Enjeux Éthiques de La Prévention, Singularité Du Suicide à l'adolescence[END_REF] . In 2014, one in ten young people said they had thought about suicide at least once in the past 12 months, and nearly 3% had already attempted suicide in their lifetime that required hospitalization [START_REF] Janssen | Suicide, santé mentale et usages de substances psychoactives chez les adolescents français en 2014[END_REF] . One of the main risk factors for death by suicide among adolescents and young adults is a history of SA [START_REF] Castellví | Longitudinal association between self-injurious thoughts and behaviors and suicidal behavior in adolescents and young adults: A systematic review with meta-analysis[END_REF] .

Considering that a history of SA is the best indicator of future risk of suicide, even after more than a year [START_REF] Beautrais | Subsequent mortality in medically serious suicide attempts: a 5 year follow-up[END_REF] , it seems essential to better understand and identify the risk population of suicide in order to implement preventive actions as early as possible. The known risk factors for SA are numerous in adolescence: female gender [START_REF] Beck | Tentatives de suicide et pensées suicidaires en France en 2010[END_REF][START_REF] Binder | Screening for adolescent suicidality in primary care: the bullying-insomnia-tobacco-stress test. A population-based pilot study: Screening for adolescent suicidality[END_REF] , stress at school and emerging family stress remain significantly associated with SA [START_REF] Binder | Screening for adolescent suicidality in primary care: the bullying-insomnia-tobacco-stress test. A population-based pilot study: Screening for adolescent suicidality[END_REF][START_REF] Brunner | Life-time prevalence and psychosocial correlates of adolescent direct self-injurious behavior: A comparative study of findings in 11 European countries[END_REF][START_REF] Hatzenbuehler | The social environment and suicide attempts in lesbian, gay, and bisexual youth[END_REF] . The study of Consoli et al. revealed that repeating a grade, the negative quality of parent-child relationships and the presence of family discord also increase the risk in adolescents [START_REF] Consoli | Suicidal behaviors in depressed adolescents: role of perceived relationships in the family[END_REF] . In addition, the consumption of substances such as tobacco, cannabis or alcohol were confirmed as risk factors of SA [START_REF] Janssen | Suicide, santé mentale et usages de substances psychoactives chez les adolescents français en 2014[END_REF] . Finally, Goldney points out that the death of a parent or both parents in childhood increases the risk of SA in adolescents [START_REF] Goldney | Parental loss and reported childhood stress in young women who attempt suicide[END_REF] .

In addition, there are some new risk factors arising with the development of the new era in the last decade. Today's intense use of multiple media by adolescents; internet via mobile phones; video games on consoles, social networks via computers, tablets, or phones, etc. will cause teenagers to reduce the communication between peers. It has the potential for loneliness and isolation, increasing the risk of depression and SA risk behaviors that may be difficult for adults (parents or teachers) to perceive. For example, Rostad et al. recently found that intense use (5 hours or more) of screens (television, video games, computer) significantly exposed more SA to adolescents than limited use (2 hours or less) of screens [START_REF] Rostad | Association Among Television and Computer/Video Game Use, Victimization, and Suicide Risk Among U.S. High School Students[END_REF] . The SEYLE study [START_REF] Carli | A newly identified group of adolescents at "invisible" risk for psychopathology and suicidal behavior: findings from the SEYLE study[END_REF] shows that 29% of adolescents who watch television, surf a lot online and / or play video games more than 5 hours per day and sleep less than 6 hours per night have more SA. The WHO report "Suicide prevention: The global state of emergency" insists that those producing inappropriate media that may cause certain adolescents to imitate risk behaviors [START_REF]Preventing Suicide: A Global Imperative[END_REF] .

Suicide attempt in LGB adolescents

Certain adolescence groups even appear to be more in danger than others: the experience of homosexual attraction in a largely heteronormative culture may develop feelings of shame in front of their families and / or their heterosexual peers [START_REF] Plummer | The quest for modern manhood: masculine stereotypes, peer culture and the social significance of homophobia[END_REF][START_REF] Sison | Deconstructing adolescent same-sex attraction and sexual behavior in the twenty-first century: perspectives for the clinician[END_REF] . Historically, Malyon mainly emphasizes the difficulties of coming out with one's own homosexuality [START_REF] Malyon | Psychotherapeutic implications of internalized homophobia in gay men[END_REF] . Herek, on the other hand, involves the hostile attitudes and actions of society against homosexuals [START_REF] Herek | On Heterosexual Masculinity: Some Psychical Consequences of the Social Construction of Gender and Sexuality[END_REF] . Saunders and Valente depict more to the alienation and deprivation of essential rights in terms of liberty [START_REF] Saunders | Suicide risk among gay men and lesbians: A review[END_REF] .

Recently, Meyer's minority stress model shows that the discrimination and prejudices experienced by gay, lesbian and bisexual (LGB) adolescents because of their sexual orientation impose chronic stress that increases their psychological distress compared to heterosexual youth [START_REF] Meyer | Minority stress and mental health in gay men[END_REF][START_REF] Meyer | Prejudice, social stress, and mental health in lesbian, gay, and bisexual populations: conceptual issues and research evidence[END_REF] . Haas et al. more recently still highlight the unfortunate stigma of homosexuality as an essential risk factor still suffered by these young people today [START_REF] Haas | Suicide and suicide risk in lesbian, gay, bisexual, and transgender populations: review and recommendations[END_REF] .

Due to the sexual orientation and particular life situation, leading to an increase of risk factors, these adolescents seem to be more impacted in terms of risk of SA than others. They represent a population at greater risk of SA, which should be better identified and be offered appropriate primary, secondary and tertiary prevention actions. Many studies have reported the situation of SA among adolescents associated with sexual minority status is more severe [START_REF] Meyer | Prejudice, social stress, and mental health in lesbian, gay, and bisexual populations: conceptual issues and research evidence[END_REF][START_REF] Greteman | LGBTQ Youth and Education: Policies and Practices by Chris Mayo[END_REF][START_REF] Teasdale | Adolescent same-sex attraction and mental health: the role of stress and support[END_REF][START_REF] Ueno | Sexual Orientation and Psychological Distress in Adolescence: Examining Interpersonal Stressors and Social Support Processes[END_REF][START_REF] Williams | A systematic review and meta-analysis of victimisation and mental health prevalence among LGBTQ+ young people with experiences of self-harm and suicide[END_REF] .

The higher risks of SA among the lesbian, gay, bisexual, transgender, queer or persons who are questioning their sexual or gender identity, intersex, and asexual (LGBTQIA+) adolescents compared to the heterosexual counterparts, ranging from 2 to 5 times [START_REF] Williams | A systematic review and meta-analysis of victimisation and mental health prevalence among LGBTQ+ young people with experiences of self-harm and suicide[END_REF][START_REF] Di Giacomo | Estimating the Risk of Attempted Suicide Among Sexual Minority Youths: A Systematic Review and Meta-analysis[END_REF][START_REF] Marshal | Suicidality and Depression Disparities Between Sexual Minority and Heterosexual Youth: A Meta-Analytic Review[END_REF][START_REF] Miranda-Mendizábal | Sexual orientation and suicidal behaviour in adolescents and young adults: systematic review and meta-analysis[END_REF][START_REF] Huang | Association between sexual minority status and suicidal behavior among Chinese adolescents: A moderated mediation model[END_REF][START_REF] Reisner | A compensatory model of risk and resilience applied to adolescent sexual orientation disparities in nonsuicidal self-injury and suicide attempts[END_REF] . Some studies in the United States showed that between 15-19 years old adolescents with a homosexual attraction experience more SA than their heterosexual peers [START_REF] Teasdale | Adolescent same-sex attraction and mental health: the role of stress and support[END_REF][START_REF] Seil | Sexual Orientation, Adult Connectedness, Substance Use, and Mental Health Outcomes Among Adolescents: Findings From the 2009 New York City Youth Risk Behavior Survey[END_REF] . In Europe, a study in Iceland looked at the problem of the risk of SA among LGB adolescents between 15 and 16 years old. It reported that the risk of SA was 4 to 6 times higher in LGB than in heterosexual adolescents [START_REF] Arnarsson | Suicidal risk and sexual orientation in adolescence: A population-based study in Iceland[END_REF] .

In France, the population of LGB adolescents remains poorly described nowadays. In the report resulting from the preparatory work for the development of the Violence and Health plan, Anne Tursz writes: "In 2009, 25% of boys admitted for suicide mentioned their homosexuality. In addition, homosexual, bi or transsexual subjects represent 6% of the general male population among 12-25 year olds, whereas they constitute 50% of all deaths from suicide in the same age group " [START_REF] Tursz | Underascertainment of child abuse fatalities in France: retrospective analysis of judicial data to assess underreporting of infant homicides in mortality statistics[END_REF] . This study conducted by the Aremedia association and INSERM in 2005 concludes that young homosexual men are 13 times more likely to attempt suicide than young heterosexual men [START_REF] Marc | Les Jeunes Homos Se Suicident Jusqu'à 13 Fois plus Que Les Jeunes Hétéros[END_REF] . Some other French surveys used interviews via Internet or taking place within the LGB community, which leads to serious recruitment bias, have shown that the proportion of SA among LGB adolescents varies between 15% and 23% [START_REF] Charbonnier É | Risque suicidaire et stress chez les jeunes homosexuels[END_REF][START_REF] Charbonnier | Vécu émotionnel et tentatives de suicide lors du coming-out[END_REF][START_REF] Firdion | Les jeunes LGBT face au risque: suicide et pratiques addictives[END_REF][START_REF] Paget | Facteurs associés aux tentatives de suicide chez les minorités sexuelles : résultats de l'enquête presse gays et lesbiennes 2011[END_REF] .

Moreover, within the group of LGB adolescents, those who have performed SA are more likely to present other mental health problems than those who have not [START_REF] Charbonnier | Vécu émotionnel et tentatives de suicide lors du coming-out[END_REF] . Some studies revealed that anxiety and feelings of pressure linked in large part to fear of the judgment of others, often prevent LGB adolescents from sharing their sexual orientations, which seems to push them more frequently than their heterosexual peers to have SA [START_REF] Hatzenbuehler | The social environment and suicide attempts in lesbian, gay, and bisexual youth[END_REF][START_REF] Liu | Suicidal Ideation and Self-Harm in Lesbian, Gay, Bisexual, and Transgender Youth[END_REF] . Depression is also a main risk factor for SA in LGB adolescents during 16-20 years [START_REF] Liu | Suicidal Ideation and Self-Harm in Lesbian, Gay, Bisexual, and Transgender Youth[END_REF][START_REF] Smith | PTSD, Depression, and Substance Use in Relation to Suicidality Risk among Traumatized Minority Lesbian, Gay, and Bisexual Youth[END_REF] . The INPES report in 2014 reviews the literature on this subject, confirms the greater risk of SA among these youths, which seems to be closely linked to depression and black idea [START_REF] Inpes | Une Année Au Service de La Santé Des Populations[END_REF] . Meanwhile, several international studies show that LGB adolescents are more likely to consume tobacco, alcohol and drugs regularly [START_REF] Mclaughlin | Disproportionate exposure to earlylife adversity and sexual orientation disparities in psychiatric morbidity[END_REF][START_REF] Turpin | Substance Use and Suicide Attempts Among Adolescent Males Who Are Members of a Sexual Minority: A Comparison of Synthesized Substance-Use Measures[END_REF] , whereas not so many researches were focus on the possible link between the risk of SA and the presence of these addictive behaviors among French LGB adolescents. Therefore, these risk factors need to be confirmed and explored in the particular population of our study. Furthermore, the powerful protective factors also need to be identified, developed and adapted to these sexual minority youths. For example, family support [START_REF] Eisenberg | Suicidality among Gay, Lesbian and Bisexual Youth: The Role of Protective Factors[END_REF][START_REF] Grossman | Self-esteem and supportiveness as predictors of emotional distress in gay male and lesbian youth[END_REF][START_REF] Safren | Depression, hopelessness, suicidality, and related factors in sexual minority and heterosexual adolescents[END_REF] and peer acceptance [START_REF] Joiner | Main predictions of the interpersonal-psychological theory of suicidal behavior: empirical tests in two samples of young adults[END_REF] have shown significant effects of protection from suicidal behavior among LGB adolescents. All of these calls for a better understanding of risky populations by exploring and identifying the potential factors of SA and proposing better adapted preventions.

The 2013 Multicenter Epidemiological Survey "Portraits d'adolescents" assessed a large set of variables concerning adolescents including sexual orientation and SA. The implementation of different statistical analyses and the identification of risk factors of SA aim to develop actions' plan adapted to Primary, Secondary and Tertiary Prevention. It will also help to implement recommendations to develop relevant prevention tools among peers, parents, or professionals, whose support remains essential in terms of protective factors and to propose prevention actions in the future. In a world with socio-economic crisis [START_REF] Pelkonen | Child and Adolescent Suicide: Epidemiology, Risk Factors, and Approaches to Prevention[END_REF] which is complicated by diversities of cultures, landmarks and dimensions, it seems essential to develop improvement in terms of prevention for mental health, particularly for the group of LGB adolescents.

Objectives Objective 1

To systematically review the literature on the risk and protective factors of SA by sexual minority adolescents from several databases.

Objective 2

To identify risk and protective factors of SA among LGB and heterosexual adolescents in France from the 2013 Multicenter Epidemiological Survey "Portraits d'adolescents" using traditional statistical methods.

Objective 3

To identify potential risk and protective factors of SA among the adolescents in France using new statistical algorithm-machine learning. These new algorithms may then be used to apply the appropriate interventions accurately and timely for those adolescents at higher risks in order to alert and prevent potential suicide attempt.

Chapter 1: Systematic review of the factors associated with suicide attempts among sexual-minority adolescents

In this chapter, we systematically explored the reported risk and protective factors of suicide attempts between LGB and Heterosexual adolescents in literature. We extracted the odd ratios (95% CI) of confirmed factors from the multiple statistical models.

Background

Due to the growing frequency for SA during the last decades, adolescents are one of the main target populations of prevention policies to reduce suicide and the identification of suicide risk factors is crucial. Many studies have reported factors including mood disorders (depression and anxiety), substance abuse and prior SA are strongly related with youth suicides 72,[START_REF] Swee | Emotion Regulation as a Risk Factor for Suicide Ideation among Adolescents and Young Adults: The Mediating Role of Belongingness[END_REF] . Anxiety and feelings of pressure linked in large part to fear of the judgment of others, often refrain LGB adolescents from sharing their sexual orientations, which seems to push them more frequently than their heterosexual peers to have SA [START_REF] Liu | Suicidal Ideation and Self-Harm in Lesbian, Gay, Bisexual, and Transgender Youth[END_REF][START_REF] Hatzenbuehler | Inclusive Anti-bullying Policies and Reduced Risk of Suicide Attempts in Lesbian and Gay Youth[END_REF] . Factors related to family adversity, social exclusion and poor school performance also contribute to the risk of suicide 72,[START_REF] Hernández-Bello | Prevalence and asociated factor for ideation and suicide attempt in adolescents: a systematic review[END_REF] . Numbers of risks have made adolescents vulnerable to negative results, but protective factors have facilitated a resilient response, so both protective and risk factors should be considered in terms of factors that may link to SA among adolescents [START_REF] Joiner | Main predictions of the interpersonal-psychological theory of suicidal behavior: empirical tests in two samples of young adults[END_REF] . According to the protective environments, Bronfenbrenner's ecological systems theory [START_REF] Hong | Understanding suicide among sexual minority youth in America: An ecological systems analysis[END_REF] has divided the protective factors of suicide into several systems levels (micro, meso, exo, macro and chrono). Because different factors will be affected by the environment and produce different effects. Moreover, as a sexual minority group, due to their sexual orientation, LGBs may even experience more negative factors than heterosexual people, leading to a further increase in suicide risk [START_REF] Williams | A systematic review and meta-analysis of victimisation and mental health prevalence among LGBTQ+ young people with experiences of self-harm and suicide[END_REF] .

During the last decades, different experts have reported systematic review of prevalence rather than risk or protective factors for SA in LGB adolescents [START_REF] Williams | A systematic review and meta-analysis of victimisation and mental health prevalence among LGBTQ+ young people with experiences of self-harm and suicide[END_REF][START_REF] Di Giacomo | Estimating the Risk of Attempted Suicide Among Sexual Minority Youths: A Systematic Review and Meta-analysis[END_REF] . Considering the significant risk of suicide among LGB youth, it seems essential to identify the risk and protective factors.

The aim of this chapter is to systematically review the literature on the risk and protective factors of SA in sexual minority adolescents. 

Material and Methods

Eligibility Criteria

Information sources and Search

We searched four databases (PubMed, Web of science, Cochrane library and PsycInfo) for articles published until 31 December 2020 using the search strategy "suicide" and "adolescent" or "youth" or "young people" or "teenager" and "LGB" or "gay" or "lesbian" or "homosexual" or "sexual minority" or "sexual orientation" (Detail strategy in Appendix1). The disagreements were resolved by discussion with another student from the same lab.

Study selection

From 422 articles identified, 60 duplicates were removed. After screening the titles and abstracts, 281 were excluded for the following reasons: 125 did not concern SA; 86 did not describe any impact factor of SA; 47 did not include the adolescent's participants; 17 were based on a population not including sexual minorities; 6 only concerned transgender population.

After reviewing the full text papers, 69 were excluded for the following reasons: 50 did not describe any risk or protective factor of suicide attempt; 10 were based on second analysis of published articles; 6 did not include the youth participants; 2 did not concern suicide attempt; 1 only concerned transgender population. Finally, 12 articles met the inclusion criteria (Figure 1). 

Quality assessment of the studies

The Newcastle-Ottawa scale [START_REF] Stang | Critical evaluation of the Newcastle-Ottawa scale for the assessment of the quality of nonrandomized studies in meta-analyses[END_REF] was used to evaluate the quality of include studies. This scale is widely used as evaluation tool of observational studies and longitudinal studies [START_REF] Moskalewicz | No clear choice between Newcastle-Ottawa Scale and Appraisal Tool for Cross-Sectional Studies to assess methodological quality in cross-sectional studies of health-related quality of life and breast cancer[END_REF] . The scale has three categories including eight entries with a full score of 10. We classify 8-10 points as high quality, 5-7 points as medium quality, less than 5 points as low quality (Table 3). 

Results

Study characteristics

Among twelves articles included, 10 studies were identified as high quality, one was moderate quality and only one was low quality. All but one was cross-sectional studies. 9

studies were based in the US, two in the United Kingdom, one in Belgium.

Population

Six studies involved the subjects aged between 12 and 18 years old, two until 20 years, two until 25 years, and two studies involved people aged until 30 years. All studies included at least two genders. Five were on LGB only. Seven took into account both sexual minority and heterosexual.

Definition of sexuality

Among twelve studies, eight studies used one question to define sexual orientation, of which four studies originated from the same project YRBS (Youth Risk Behavior Survey) in U.S., but focused on different regions or years. The question they used was "Which of the following best describes you?" The answers included: heterosexual (straight); gay or lesbian; bisexual; not sure. Two studies used sex behavior by asking the question "With whom have you had sexual contact?" Response options included no one, female(s), male(s), both female(s) and male(s). And two studies did not mention the definition.

Definition of suicide attempts

Six studies collected the information of attempt suicide during last 12 months by the question "During the past 12 months, how many times did you actually attempt suicide?" In five studies, participants described whether they ever had attempted suicide in their life. One study collected data of both periods: whole life and last year.

Associated factors

Personal environment

Considering personal environment, we analyzed risk factors associated with SA in adolescents and also risk factors more specifically related to sexuality.

Demographic

We categorized five elements (gender, race, age, rurality, parental education) in demographic category. Gender and race were considered as definite risk factors in sexual minority adolescents. Age, rurality and parental education were analyzed only in one study reporting no difference [START_REF] Toomey | Are Developmental Assets Protective Against Suicidal Behavior? Differential Associations by Sexual Orientation[END_REF] . For gender, four studies reported that girls were more likely to commit SA than boys [START_REF] Toomey | Are Developmental Assets Protective Against Suicidal Behavior? Differential Associations by Sexual Orientation[END_REF][START_REF] Rimes | Psychosocial Factors Associated With Suicide Attempts, Ideation, and Future Risk in Lesbian, Gay, and Bisexual Youth: The Youth Chances Study[END_REF][START_REF] Hatzenbuehler | Inclusive Anti-bullying Policies and Reduced Risk of Suicide Attempts in Lesbian and Gay Youth[END_REF][START_REF] Mcdermott | The social determinants of lesbian, gay, bisexual and transgender youth suicidality in England: a mixed methods study[END_REF] . Three studies adjusted their results for gender [START_REF] Taliaferro | Nonsuicidal Self-Injury and Suicidality Among Sexual Minority Youth: Risk Factors and Protective Connectedness Factors[END_REF][START_REF] Duong | Associations Between Bullying and Engaging in Aggressive and Suicidal Behaviors Among Sexual Minority Youth: The Moderating Role of Connectedness[END_REF][START_REF] Goodenow | School support groups, other school factors, and the safety of sexual minority adolescents[END_REF] . For ethnicity, one study has revealed that non-white participants had higher risk of suicide attempt than white participants [START_REF] Hatzenbuehler | Inclusive Anti-bullying Policies and Reduced Risk of Suicide Attempts in Lesbian and Gay Youth[END_REF] . And study of Toomey et al. implied that the Hispanic youth had higher risk than other ethnicities [START_REF] Toomey | Are Developmental Assets Protective Against Suicidal Behavior? Differential Associations by Sexual Orientation[END_REF] .

Substances Consumption

Only two studies interested in substance abuse [START_REF] Rimes | Psychosocial Factors Associated With Suicide Attempts, Ideation, and Future Risk in Lesbian, Gay, and Bisexual Youth: The Youth Chances Study[END_REF][START_REF] Turpin | Substance Use and Suicide Attempts Among Adolescent Males Who Are Members of a Sexual Minority: A Comparison of Synthesized Substance-Use Measures[END_REF] . The consumption of substance was considered as a risk factor in the study of Turpin et al. who reported the number of substances used (0-7) was associated with SA [START_REF] Turpin | Substance Use and Suicide Attempts Among Adolescent Males Who Are Members of a Sexual Minority: A Comparison of Synthesized Substance-Use Measures[END_REF] . The study of Rimes et al. revealed the same result that weekly drug use increased the risk of SA in LGB youth [START_REF] Rimes | Psychosocial Factors Associated With Suicide Attempts, Ideation, and Future Risk in Lesbian, Gay, and Bisexual Youth: The Youth Chances Study[END_REF] .

Psychiatric disorder

Depression or anxiety was evaluated in three studies reporting higher risks of SA [START_REF] Rimes | Psychosocial Factors Associated With Suicide Attempts, Ideation, and Future Risk in Lesbian, Gay, and Bisexual Youth: The Youth Chances Study[END_REF][START_REF] Mustanski | A Longitudinal Study of Predictors of Suicide Attempts Among Lesbian, Gay, Bisexual, and Transgender Youth[END_REF][START_REF] Taliaferro | Nonsuicidal Self-Injury and Suicidality Among Sexual Minority Youth: Risk Factors and Protective Connectedness Factors[END_REF] .

Hopelessness was decribed and found as risk factor in three studies [START_REF] Toomey | Are Developmental Assets Protective Against Suicidal Behavior? Differential Associations by Sexual Orientation[END_REF][START_REF] Mustanski | A Longitudinal Study of Predictors of Suicide Attempts Among Lesbian, Gay, Bisexual, and Transgender Youth[END_REF][START_REF] Van Heeringen | Suicidal acts and ideation in homosexual and bisexual young people: a study of prevalence and risk factors[END_REF] . Moreover, not talking about feelings and emotions [START_REF] Mcdermott | The social determinants of lesbian, gay, bisexual and transgender youth suicidality in England: a mixed methods study[END_REF] and feeling unsafe [START_REF] Toomey | Are Developmental Assets Protective Against Suicidal Behavior? Differential Associations by Sexual Orientation[END_REF] were also reported as risk factors.

Furthermore, a SA in someone close was found to be a risk factor [START_REF] Van Heeringen | Suicidal acts and ideation in homosexual and bisexual young people: a study of prevalence and risk factors[END_REF] .

Traumatic state

Physical abuse and sexual abuse were also identified as risk factors [START_REF] Rimes | Psychosocial Factors Associated With Suicide Attempts, Ideation, and Future Risk in Lesbian, Gay, and Bisexual Youth: The Youth Chances Study[END_REF][START_REF] Mcdermott | The social determinants of lesbian, gay, bisexual and transgender youth suicidality in England: a mixed methods study[END_REF] . And childhood abuse or violence from someone close was also associated with SA [START_REF] Rimes | Psychosocial Factors Associated With Suicide Attempts, Ideation, and Future Risk in Lesbian, Gay, and Bisexual Youth: The Youth Chances Study[END_REF] .

Personal Life

Few studies interested in personal sexual life include age of thought being LGB, coming out. The adolescents coming out before 16 years old were more likely to commit suicide than others [START_REF] Rimes | Psychosocial Factors Associated With Suicide Attempts, Ideation, and Future Risk in Lesbian, Gay, and Bisexual Youth: The Youth Chances Study[END_REF] , while another study revealed no association between LGB identity affirmation and suicide behavior [START_REF] Busby | Suicide risk among gender and sexual minority college students: The roles of victimization, discrimination, connectedness, and identity affirmation[END_REF] . Whereas self-identified as LGB before the age of 10 was reported no association with SA [START_REF] Rimes | Psychosocial Factors Associated With Suicide Attempts, Ideation, and Future Risk in Lesbian, Gay, and Bisexual Youth: The Youth Chances Study[END_REF] , and the age of being attracted to the same sex was not associated with suicide behavior [START_REF] Mustanski | A Longitudinal Study of Predictors of Suicide Attempts Among Lesbian, Gay, Bisexual, and Transgender Youth[END_REF] .

Public environment

School

School environment was analyzed in 6 studies. Two studies reported the importance of school safety. From Taliaferro's study, perceived safety at school was considered as a protective factor against a SA of gay/lesbian youth [START_REF] Taliaferro | Nonsuicidal Self-Injury and Suicidality Among Sexual Minority Youth: Risk Factors and Protective Connectedness Factors[END_REF] speaking up against LGB prejudice were reported as no significance [START_REF] Rimes | Psychosocial Factors Associated With Suicide Attempts, Ideation, and Future Risk in Lesbian, Gay, and Bisexual Youth: The Youth Chances Study[END_REF] .

Internet

Cyber bullying is also considered a strong risk factor of SA in sexual minority youth.

The study of Duong and Bradshaw divided bulling into school bullying and cyber bullying, while suffering from both types of bullying at the same time has the highest risks [START_REF] Duong | Associations Between Bullying and Engaging in Aggressive and Suicidal Behaviors Among Sexual Minority Youth: The Moderating Role of Connectedness[END_REF] . However, another study didn't find association between electronic bullying and SA, it only reported the significance of traditional bullying or both traditional and electronic bullying [START_REF] Humphries | Suicide Attempts in Association With Traditional and Electronic Bullying Among Heterosexual and Sexual Minority U.S. High School Students[END_REF] .

Society

Among all the risk factors, bullying is always considered to be the most important factor [START_REF] Hatzenbuehler | Inclusive Anti-bullying Policies and Reduced Risk of Suicide Attempts in Lesbian and Gay Youth[END_REF] . The bullying that targets sexual orientation was also thought to be a risk factor, one study [START_REF] Hatzenbuehler | Inclusive Anti-bullying Policies and Reduced Risk of Suicide Attempts in Lesbian and Gay Youth[END_REF] found that the homosexual population had higher risks of being bullied than the bisexual population. Rimes et al. also reported that LGB victimization crime was as risk factor of SA [START_REF] Rimes | Psychosocial Factors Associated With Suicide Attempts, Ideation, and Future Risk in Lesbian, Gay, and Bisexual Youth: The Youth Chances Study[END_REF] .

Discussion

Majority of studies and meta-analyses have focused on the prevalence of SA rather than investigating risk factors [START_REF] Di Giacomo | Estimating the Risk of Attempted Suicide Among Sexual Minority Youths: A Systematic Review and Meta-analysis[END_REF][START_REF] Miranda-Mendizábal | Sexual orientation and suicidal behaviour in adolescents and young adults: systematic review and meta-analysis[END_REF] . Another precedent review focused on investigating risk factors in sexual minorities population rather than adolescents [START_REF] Yıldız | Suicide in sexual minority populations: A systematic review of evidence-based studies[END_REF] . The current systematic review analyzed in detail the LGB youth suicide risk factor and gave specific classifications.

Personal environment

From the prospective of cognitive molding, risk or protective factors may have a corresponding continuity, from adolescence to adulthood. Corresponding literatures also corroborate such a proposition [START_REF] Oi | Trajectories of Suicidal Ideation from Adolescence to Adulthood: Does the History of Same-Sex Experience Matter?[END_REF] . According to the cumulative disadvantage perspective, constant exposure to risk, like victimization and marginalization, could be classified as personal environment and public environment that may lead to an increase in the likelihood of a given outcome [START_REF] Dannefer | Cumulative advantage/disadvantage and the life course: cross-fertilizing age and social science theory[END_REF] . But there are also some reports in the literature that under the implementation of protective policies, significant results were found in the pattern of declining depressive symptoms among LGB population [START_REF] Cardom | Does "it get better" for depressed sexual minority youth in young adulthood?[END_REF][START_REF] Everett | Sexual Orientation Identity Change and Depressive Symptoms: A Longitudinal Analysis[END_REF] .

In addition, ethnic minorities also showed a higher risk of SA than Caucasian ethnicities [START_REF] Toomey | Are Developmental Assets Protective Against Suicidal Behavior? Differential Associations by Sexual Orientation[END_REF][START_REF] Hatzenbuehler | Inclusive Anti-bullying Policies and Reduced Risk of Suicide Attempts in Lesbian and Gay Youth[END_REF] , which also implies that ethnic minorities that living in Western countries were in a more vulnerable situation in terms of their sexual orientations. Many factors associated with sexuality have also been studied: Coming out during adolescence at an early age (before 16 years old) is considered to be a risk factor [START_REF] Rimes | Psychosocial Factors Associated With Suicide Attempts, Ideation, and Future Risk in Lesbian, Gay, and Bisexual Youth: The Youth Chances Study[END_REF] , which may generate more family rejections and school bullying [START_REF] Humphries | Suicide Attempts in Association With Traditional and Electronic Bullying Among Heterosexual and Sexual Minority U.S. High School Students[END_REF][START_REF] Annor | Sexual Orientation Discordance and Nonfatal Suicidal Behaviors in U.S. High School Students[END_REF][START_REF] Needham | Sexual Orientation, Parental Support, and Health During the Transition to Young Adulthood[END_REF][START_REF] Ryan | Family Rejection as a Predictor of Negative Health Outcomes in White and Latino Lesbian, Gay, and Bisexual Young Adults[END_REF] . This also suggests that coming out before maturity may face more difficulties, especially in the dual hostile environment with a lack of family support and anti-

LGB attitudes. It was consistent with another study reporting that sexual orientation identity affirmation is no longer a risk factor for SA in college students over 18 years old [START_REF] Busby | Suicide risk among gender and sexual minority college students: The roles of victimization, discrimination, connectedness, and identity affirmation[END_REF] . From this chapter, we got that after the formation of sexual orientation with the completion of puberty,

LGB young people can face their identity and orientation more calmly.

Interpersonal environment

Relevant literature still showed that relationship discrimination and low-quality intimate relationships, either family relationships, or friendships, are major risk factors for the adult LGB community [START_REF] Yıldız | Suicide in sexual minority populations: A systematic review of evidence-based studies[END_REF] . On the basis of odds ratios, LGB young adults who reported higher levels of family rejection during adolescence were 8.4 times more likely to report having attempted suicide [START_REF] Ryan | Family Rejection as a Predictor of Negative Health Outcomes in White and Latino Lesbian, Gay, and Bisexual Young Adults[END_REF] . The family support is considered to be one of the most important direct environments for the growth of adolescents. Some studies have shown that parental support is more important than peer support [START_REF] Rimes | Psychosocial Factors Associated With Suicide Attempts, Ideation, and Future Risk in Lesbian, Gay, and Bisexual Youth: The Youth Chances Study[END_REF][START_REF] Mustanski | A Longitudinal Study of Predictors of Suicide Attempts Among Lesbian, Gay, Bisexual, and Transgender Youth[END_REF] . Therefore, the acceptance of parents to receive education on minority sexual orientations should also be the core of policy formulation.

According to LGB victimization, sexual minorities will feel tremendous pressure due to this stigma. When the pressure is not adjusted in time, it will be transformed into suicidal behaviors or other mental illness behavioral characteristics. This makes LGB victimization one of the higher risk factors for suicide. And the higher factor that causes LGB victimization is bullying that almost all articles mentioned, whether it is school bullying, internet bullying or sexually-oriented bullying. Humphries's research revealed that the students who experienced both traditional bullying and electronic bullying had higher prevalence of SA than those who experienced only one form, but the interactions for both forms showed no association, which suggest that these two forms of bullying were not synergistic in the risk of suicidality [START_REF] Humphries | Suicide Attempts in Association With Traditional and Electronic Bullying Among Heterosexual and Sexual Minority U.S. High School Students[END_REF] .

However, another study by Duong et al. showed that both school bullying and cyber bullying were significant respectively, and suffering both together further increase the probability of suicide among LGB teenagers [START_REF] Duong | Associations Between Bullying and Engaging in Aggressive and Suicidal Behaviors Among Sexual Minority Youth: The Moderating Role of Connectedness[END_REF] . However, they also found that with the support of teachers, the association between bullying and suicide disappeared. Goodenow et al. also reported the same conclusion that teacher support is a protective factor to prevent suicide behavior [START_REF] Goodenow | School support groups, other school factors, and the safety of sexual minority adolescents[END_REF] .

The safety environment of school has appeared in many studies as a strong protective factor [START_REF] Rimes | Psychosocial Factors Associated With Suicide Attempts, Ideation, and Future Risk in Lesbian, Gay, and Bisexual Youth: The Youth Chances Study[END_REF][START_REF] Taliaferro | Nonsuicidal Self-Injury and Suicidality Among Sexual Minority Youth: Risk Factors and Protective Connectedness Factors[END_REF][START_REF] Duong | Associations Between Bullying and Engaging in Aggressive and Suicidal Behaviors Among Sexual Minority Youth: The Moderating Role of Connectedness[END_REF] . School as the first environment in which students live except for the family is very critical. If a student cannot perceive a sense of security, sympathetic and approachable in school, they will be reluctant to speak out even if they are serious bullied [START_REF] Mcdermott | The social determinants of lesbian, gay, bisexual and transgender youth suicidality in England: a mixed methods study[END_REF] . If they have been in such a harsh environment for a long time, they will want to resort to substance use, dropping out or even SA to escape [START_REF] Goodenow | School support groups, other school factors, and the safety of sexual minority adolescents[END_REF] . These conclusions all verify the stress-buffering theory [START_REF] Cohen | Stress, social support, and the buffering hypothesis[END_REF] and point to the importance of school and teacher support in suicide prevention. Ongoing professional development and in-service training for teachers should address this issue.

The anti-bullying policy has been verified by multiple studies to be an effective preventive measure against SA [START_REF] Hatzenbuehler | Inclusive Anti-bullying Policies and Reduced Risk of Suicide Attempts in Lesbian and Gay Youth[END_REF][START_REF] Goodenow | School support groups, other school factors, and the safety of sexual minority adolescents[END_REF] . Hatzenbuehler and Keyes's research showed that the prevalence of SA among sexual minority students in schools that have successfully implemented this policy has dropped to 17%. Schools that have not implemented the policy have the SA rate of 31%. In addition, the research also revealed that the suicide rate of heterosexual teenagers will also be alleviated by implementing this policy. However, the policy has no significant effect on bisexual youth, indicating that the protective factors of homosexuality may be distinguished from those of bisexuality. The same policy cannot be extended to all sexual minorities.

Limitation

However, this review also has several limitations. 

Background

"Portraits d'adolescents" is a multicenter epidemiological survey with a sample of 15,235 young people based in schools located in three regions of France in 2013 [START_REF] Jousselme | Portraits d'adolescents: Enquête Épidémiologique Multicentrique En Milieu Scolaire En[END_REF] . This survey used a mixed (quantitative and qualitative) research methodology that made it possible to better understand the complexity of adolescent issues with a phenomenological, sociological and clinical perspectives. It was carried out to give a voice to adolescents between 13 and 20 years old (puberty generally achieved and entry into adult life), with the main idea that young people can share their feelings and experiences. This is why this survey used a self-administered questionnaire, which was substantial enough to explore as many sectors of adolescent life as possible, and particularly those involved in psychological or behavioral difficulties at this age.

It also investigated the adolescents of physical health and chronic diseases, consumption, relationship to the body, diet, sexuality, relationships with parents, relationships with themselves and their leisure activities.

We have thereby taken into account the overall functioning and adolescent processes, in order to provide almost "photographic" landmarks and then explore different dimensions (personal, environmental, cultural), and identify protective factors and risk factors of the difficulties encountered in adolescence (black idea, depression, SA, self-harm, etc.). The description of the multiple facets of French adolescents allows us to offer truly effective preventive actions in the field of health, particularly mental health that is best suited to these young people. This survey was a collaboration between the Departments of National Education and Agricultural Education of France, Fondation Vallée hospital, and INSERM 1178.

Data resources

The survey was stratified by participating geographic region and further in the cluster of institution's characteristics. It was conducted in the French provinces of Haute Alpes, Val de Marne, and Poitou-Charentes. Around 65 institutions were selected from the regions, comprising balanced strata per institution type (i.e., junior high/ vocational middle schools and general/technological high schools) and the status of belonging to a priority education area (i.e., agricultural education vs not). Equal probability of sampling among the strata was assured to achieve a proportional sample to the number of students in each province and in each type of institution. In each stratum, three sampling clusters were randomly selected, making a total of about 200 classes. All students from the selected classes were enrolled in the survey.

Time frame of survey

The survey was conducted simultaneously in all the sampling regions in the week of October 14, 2013. In each region, trained staffs were deployed to the participating institutions to disseminate and collect survey responses on site. The responses were anonymous and confidential, and sealed at submission.

Inclusion & exclusion criteria of participants

The students aged 13-20 years studying in the participating institutions were enrolled in this study and provided response to the questionnaire on site. Adolescents who were out-ofschool, or hospitalized in psychiatry or other services, or young people supported and educated in the medico-social were excluded.

Sample of participants

Finally, a total of 134 schools and 730 classes that representing 97.8% of establishments and 95.4% of classes originally planned participated in the survey. 15,235 participants were included.

Confidentiality and Ethical aspects

The 

Questionnaire

The data collection was carried out using of an anonymous self-questionnaire containing 348 questions that included 13 open questions:

- • General (13 questions)

• Sport (28 questions)

• Television (50 questions)

• Music (12 questions)

• Video games (13 questions)

-Health (51 questions):

• Perception of the state of health (19 questions)

• Suicide (3 questions),

• See a psychiatrist / psychologist (5 questions)

• Disease (24 questions)

Measurements

Sexual orientation

Sexual orientation was classified into two classes by using the following question: "By whom are you attracted" which included 4 responses: Boys, Girls, Both, None. The heterosexual group included students with an attraction for subjects of the opposite sex, and the

LGB group with an attraction for subjects of the same sex or both sexes. Students who responded that they were attracted to no person were therefore excluded.

Suicide attempt

The question "During your lifetime, did you attempt suicide?" was used to evaluate the SA, when adolescents responded once or several times, they were considered to have a history of attempted suicide.

Depression

Adolescent Depression Rating Scale [START_REF] Revah-Levy | The Adolescent Depression Rating Scale (ADRS): a validation study[END_REF] was used to calculate the depression score for the adolescents. 3 levels were distinguished in relation to depression:

• No depression (ND): score < 3

• Sub-depression (SD): 3 < score < 5

• Depression (D): score ≥ 6/10

Substance consumption

The indicators used for the consumption of substances were those used by the OFDT in the ESCAPAD and ESPAD surveys.

Use of tobacco

Tobacco consumption is illustrated by the following indicators:

• Experimentation: at least one-use during life

• Use during the month: at least one use during the last 30 days prior to the survey

• Daily use: at least one use per day during the last 30 days

• Intensive use: at least 10 cigarettes per day

Alcohol consumption

The usage indicators used to describe alcohol consumption are:

• Experimentation: at least one-use during life

• Use during the month: at least one use during the last 30 days prior to the survey

• Regular use: at least 10 uses in the last 30 days prior to the survey

Binge drinking

• Drunk in the month: at least 5 glasses on one occasion, at least once in the last month

• Repeated drunk: at least 5 glasses on one occasion, 3 times in the last month

• Regular drunk: at least 5 glasses on one occasion, 10 times in the last month

Use of cannabis

Use of cannabis is illustrated by the following indicators:

• Experimentation: at least one-use during life

• Use during the month: at least one use during the last 30 days prior to the survey

• Regular use: at least 10 uses in the last 30 days prior to the survey.

Support

For parental support, the question "Generally, how satisfied are you with the relationship of your father/mother" concerned the satisfaction of the relationship with their parents. The responses "very satisfied" and "satisfied" for both parents were classified as with parental support; "neither satisfied", "neither dissatisfied", "not very satisfied", "not satisfied at all" as low parental support.

For friends' support, the question "how satisfied are you with the relationship of your friends?" was asked. The responses "very satisfied", "satisfied" were classified as a satisfactory relationship with friends, and "neither satisfied", "neither dissatisfied", "not very satisfied",

"not satisfied at all" were defined as low friend support.

Statistical analysis

In order to examine the difference between LGB group and Heterosexual group in the proportion of characteristics, social support, addiction, body perception, sexual activity and mental health, chi-square test was performed using the R version 4.1.0. 

Results

Figure 2. Flow chart of participants

Socio-demographic characteristics

The distributions of sexual orientation in each demographic group are presented in Appendix 2, of all the adolescents, only a small proportion of 4.5% reporting same or both sex attraction (LGB) compared to 95.5% reported different sex attraction (heterosexual), however, about 637 adolescents reported same or both sex attractions, the sample size is big enough to yield a sufficient number of cases for investigation.

In the heterosexual group, there were a similar number of males ( 

Body perception

The variables for body perception are reported in Appendix 6.

LGB group had higher amount of overweight and obesity (9.4% and 5.7%) than heterosexual group (6.5% and 2.3%).

LGB group was more likely to report being slim ( LGB group was more likely to be sad (16.9% vs 6.9%) and doubt themselves (40.3% vs 33.6%) when they looked at themselves in a mirror (P<0.0001).

Sexual activity and mental health

For the variables of sexual activity and mental health in Appendix 

Conclusion

In this study, although the sexual minority participants only accounted for less than 5% of the total target population, they showed significant differences from heterosexual participants in almost all aspects. In addition, the rate of single SA among sexual minority adolescents is twice that of heterosexual adolescents, and the rate of multiple SA among sexual minority adolescents are four times greater than heterosexual adolescents.

Chapter 3: Role of Parental Support to Prevent Suicide Attempts in French Sexual Minority Adolescents

In this chapter, we aimed to verify the factors in the "Portraits d'adolescents" which were reported as risk or protective factors of suicide attempts in the literature review. The traditional statistical models were used to explain the difference of suicide attempts between LGB and heterosexual groups and to confirm the association of these factors and suicide attempts.

Background

Faced with such a high proportion of SA among adolescents who identify as LGB, the identification of protective factors should be our focus. Previous studies reported that some protective factors have been identified and it is suggested these be targeted in future interventions of SA such as family connectedness, acceptance of the mother, teacher caring, other adult caring, and school safety [START_REF] Green | Association of Sexual Orientation Acceptance with Reduced Suicide Attempts Among Lesbian, Gay, Bisexual, Transgender, Queer, and Questioning Youth[END_REF][START_REF] Johns | Violence Victimization, Substance Use, and Suicide Risk Among Sexual Minority High School Students -United States, 2015-2017[END_REF][START_REF] Padilla | Parental Acceptance and Illegal Drug Use among Gay, Lesbian, and Bisexual Adolescents: Results from a National Survey[END_REF] . Among these results, parental and friend supports are the two most important protective factors. For example, both Green et al. and Mutumba et al.

revealed that both family acceptance and peer friendship play crucial roles in influencing SA in youth who identify as LGB [START_REF] Green | Association of Sexual Orientation Acceptance with Reduced Suicide Attempts Among Lesbian, Gay, Bisexual, Transgender, Queer, and Questioning Youth[END_REF][START_REF] Mutumba | Mental health and support among young key populations: an ecological approach to understanding and intervention[END_REF] . Social support was negatively correlated with psychological distress in American sexual minority students 100 . Liu et al. addressed that both prospective LGB victimization and low social support were associated with a higher risk of SA [START_REF] Liu | Suicidal Ideation and Self-Harm in Lesbian, Gay, Bisexual, and Transgender Youth[END_REF] . Social marginalization of adolescents who identify as LGB by both peers and family may increase rates of reporting SA 101 . However, in France, we didn't find some studies focus on the different roles of parental and friend support on suicidality in LGB adolescents compared to their heterosexual peers.

In addition, considering that both protective and risk factors always work together, the confirmed risk factors would also be added to this chapter. Several studies have reported different risk factors associated with SA in adolescents who identify as LGB, including substance abuse 102 , depression [START_REF] Mustanski | A Longitudinal Study of Predictors of Suicide Attempts Among Lesbian, Gay, Bisexual, and Transgender Youth[END_REF]103 , hopelessness [START_REF] Mustanski | A Longitudinal Study of Predictors of Suicide Attempts Among Lesbian, Gay, Bisexual, and Transgender Youth[END_REF] , and the recent suicide or attempted suicide of a family member or close friend [START_REF] Teasdale | Adolescent same-sex attraction and mental health: the role of stress and support[END_REF] . Based on the above inferences, in addition to the risk factors identified by other studies, some family factors would also be included in this chapter, such as loss of at least one parent, marital status of parents, as covariate factors.

Based on the literature and previous research results, two hypotheses were tested in this chapter: 1) Adolescents identified as LGB would experience higher SA than their heterosexual peers. 2) Parental support and friend's support can show a protective effect on a SA and the difference between adolescents who identify as LGB and heterosexual adolescents. Also the present chapter aims to 1) compare the prevalence of SA in LGB and heterosexual adolescents, and 2) analyze the role of parental and friend's support as protective factors, independently of other variables among French LGB adolescents.

Material and Methods

Sample and data collection

The school-based survey "Portraits d'adolescents" (see Chapter 2 for details)

Measurements

The following factors were selected because of their potential association with SA in adolescence based on the literature [START_REF] Mustanski | A Longitudinal Study of Predictors of Suicide Attempts Among Lesbian, Gay, Bisexual, and Transgender Youth[END_REF][START_REF] Taliaferro | Nonsuicidal Self-Injury and Suicidality Among Sexual Minority Youth: Risk Factors and Protective Connectedness Factors[END_REF][START_REF] Busby | Suicide risk among gender and sexual minority college students: The roles of victimization, discrimination, connectedness, and identity affirmation[END_REF] . Firstly, sociodemographic status was evaluated by age, gender and living place (urban, semi-urban and rural area). Secondly, family context including socio-economic status was explored with parents' unemployment, parental separation, and the loss of parent. Thirdly, school education was assessed with level and whether has repeated one year. Last, we included additional variables that have been identified from the literature to be associated with SA: addictions and mental health [START_REF] Toomey | Are Developmental Assets Protective Against Suicidal Behavior? Differential Associations by Sexual Orientation[END_REF][START_REF]Results from the European School Survey Project on Alcohol and Other Drugs[END_REF][START_REF] Turpin | Substance Use and Suicide Attempts Among Adolescent Males Who Are Members of a Sexual Minority: A Comparison of Synthesized Substance-Use Measures[END_REF] . Addictions were evaluated as follows: intensive use of tobacco (usage of at least ten cigarettes per day), regular drink of alcohol (consumption of 10 times during last 30 days), regular use of cannabis (consumption of 10 times during last 30 days), and use of other drugs (amphetamine, inhaler, ecstasy, LSD, crack, cocaine, heroin or mushroom). Mental health was explored: participated in dangerous games, considering adolescence as a difficult period, depression based on the adolescent depression rating scale [START_REF] Revah-Levy | The Adolescent Depression Rating Scale (ADRS): a validation study[END_REF] (Depression: score ≥ 6/10).

Statistical Analysis

Participants were divided into the LGB group and the heterosexual group according to sexual orientation. Descriptive analysis was performed to explore the demographic information of participants. Bivariate analyses were conducted to determine the statistical extent of differences between self-reported suicide and non-suicide attempters in the whole sample and then separately in LGB and heterosexual subgroups. Then, multivariate logistic regression was performed to examine the associations of self-reported SA (dependent variable) with the effects of parental and friend support and other factors based on the whole data and further on the data subsets among the LGB and the heterosexual subjects. All tests were two-tailed. The significance level was set at 0.05. Statistical analyses were performed using R (Version 4.1.0).

Results

Demographic

Demographic information is summarized in 

Bivariate analyses

The reported suicide attempt was more frequent in adolescents who identify as LGB than their heterosexual peers (30.7% vs. 10.6%). Bivariate analyses comparing SA among the

LGB and the heterosexuals' adolescents are reported in table 5. Gender, age, and grade of school didn't show any significant difference in the LGB group (p>0.05); however, all of these factors had significance in the heterosexual group (p <0.05). Considering relationship factors, divorce of parent and real-life friend's support showed a significant association with SA in the heterosexual group (p <0.0001) but not in the LGB group (p >0.05). Substance consumption (cannabis, cocaine) revealed a significant association with SA in both LGB and heterosexual groups (p <0.05). The factor "considering adolescence as a difficult period" only showed a statistical difference in the heterosexual group (p <0.0001). 

Multivariate analyses

Multiple logistic regression analysis was used to examine the associations between influence factors and SA. The variables chosen for the logistic regression were through the findings with significance on the demographics and bivariate analyses. As shown in Table 6, the analysis was performed in the whole sample and two subgroups (the LGB group and heterosexual group).

In the whole sample, the support of parents and friends were identified as protective factors of SA. Twelve risk factors revealed significance, including gender (female), sexual orientation (LGB), age (more risks for youngers), region (rural area), failure to go up to the next grade, loss of at least one parent, parent separation, illicit drug consumption, intensive use of tobacco, participating in dangerous games, considering adolescence as a difficult period, and depression.

In the subgroup analysis of the adolescents who identify as LGB, seven factors were identified of significance. Parental support (OR=0.51, 95% CI [0.31-0.82]) was found as the only protective factor. Intensive tobacco consumption was reported as a risk factor of SA had the highest risk (OR=4.00, 95% CI [1. 96-8.30]).

In the subgroup analysis of heterosexual adolescents, SA was associated with thirteen factors. Both of parental support (OR=0. 

Discussion

This current study is a pioneer cross-sectional study in France to analyze the role of parental and friend support on SA among adolescents identified as LGB, which included a large representative adolescent population. Suicide attempt remained associated with sexual orientation when considered possible related variables. The results of this chapter are consistent with previous studies [START_REF] Williams | A systematic review and meta-analysis of victimisation and mental health prevalence among LGBTQ+ young people with experiences of self-harm and suicide[END_REF][START_REF] Green | Association of Sexual Orientation Acceptance with Reduced Suicide Attempts Among Lesbian, Gay, Bisexual, Transgender, Queer, and Questioning Youth[END_REF] . For example, in a co-twin control study in adult males, after adjustment for substance abuse and depressive symptoms (other than suicidality), SA remained significantly associated with same-gender sexual orientation 104 . This chapter showed the proportion of SA was 30.2% in the LGB group, which is higher than the other French studies [START_REF] Charbonnier | Vécu émotionnel et tentatives de suicide lors du coming-out[END_REF][START_REF] Charbonnier | Vécu émotionnel et tentatives de suicide lors du coming-out[END_REF][START_REF] Firdion | Les jeunes LGBT face au risque: suicide et pratiques addictives[END_REF] . The difference could be that the other survey used the sampling method, which only involved the youth who were willing to participate in the investigation. They are generally of a positive attitude and full of confidence in life.

Considering risk factors for SA in the LGB group, we reported a persistent association with consumption of tobacco and other drugs, as previously reported among the youth who identify as LGB [START_REF] Mclaughlin | Disproportionate exposure to earlylife adversity and sexual orientation disparities in psychiatric morbidity[END_REF][START_REF] Padilla | Parental Acceptance and Illegal Drug Use among Gay, Lesbian, and Bisexual Adolescents: Results from a National Survey[END_REF]105 . Depression was also reported as a risk factor for SA [START_REF] Charbonnier | Vécu émotionnel et tentatives de suicide lors du coming-out[END_REF][START_REF] Liu | Suicidal Ideation and Self-Harm in Lesbian, Gay, Bisexual, and Transgender Youth[END_REF][START_REF] Smith | PTSD, Depression, and Substance Use in Relation to Suicidality Risk among Traumatized Minority Lesbian, Gay, and Bisexual Youth[END_REF] . However, after analyzing the National Longitudinal Study of Adolescent Health, Silenzio and his colleagues reported that drug use and depression were associated with adverse outcomes among heterosexual respondents but not among lesbian, gay, and bisexual respondents, suggesting the critical role of sexual orientation to the impact factors 106 . In France, some studies have reported that family discord and antagonistic relationship with parents were associated with increased suicide risk in general French adolescents [START_REF] Consoli | Suicidal behaviors in depressed adolescents: role of perceived relationships in the family[END_REF] .

Psychiatrists and psychologists confirmed that the multitude of family configurations (singleparent, recomposed, extended, etc.) or the greater family instability (increase in divorces, separations, etc.) would exacerbate this phenomenon of SA among youth. Family as a structured and reassuring "emotional niche" should allow the child and the adolescent to develop and grow confidently, with a reduced risk of suicide 107 . Among various social supports, parental support is one of the most important aspects of improving sexual minority students' wellbeing. Our result showed that only parental support was associated with SA in the LGB group, independent from other variables, consistent with some studies [START_REF] Padilla | Parental Acceptance and Illegal Drug Use among Gay, Lesbian, and Bisexual Adolescents: Results from a National Survey[END_REF]108 . Markham and her coauthors 109 reported that positive parenting practices could help sexual minority students to ease stress and lower the risk of maladaptive health status.

More specifically, sexual minority youth with lower percentage of suicidal ideation or SA among are individuals who have more vital family connectedness 110 . Thus, parent connectedness has more impact on attempted suicide than other protective factors (e.g., school connectedness) 110 .

On the other hand, stress from both school and family is significantly associated with SA [START_REF] Binder | Screening for adolescent suicidality in primary care: the bullying-insomnia-tobacco-stress test. A population-based pilot study: Screening for adolescent suicidality[END_REF][START_REF] Brunner | Life-time prevalence and psychosocial correlates of adolescent direct self-injurious behavior: A comparative study of findings in 11 European countries[END_REF][START_REF] Johns | Violence Victimization, Substance Use, and Suicide Risk Among Sexual Minority High School Students -United States, 2015-2017[END_REF] . Sexual minority students who experienced higher rates of family rejection were more likely to report poorer health outcomes [START_REF] Ryan | Family Rejection as a Predictor of Negative Health Outcomes in White and Latino Lesbian, Gay, and Bisexual Young Adults[END_REF] , for example, over eight times more likely to attempt suicide, nearly six times more likely to report to have depression, and over three times more likely to consume illegal drugs compared to their heterosexual peers with a low level of family rejection [START_REF] Ryan | Family Rejection as a Predictor of Negative Health Outcomes in White and Latino Lesbian, Gay, and Bisexual Young Adults[END_REF] .

Peer relationships appear important for mediating sexual minority adolescents' mental health, as parents may have difficulties being confident in their child's sexuality, and peers could act as an essential model [START_REF] Teasdale | Adolescent same-sex attraction and mental health: the role of stress and support[END_REF]111 . Thoits hypothesized that the best support-givers are the people who have successfully overcome the same or similar stressful situations 112 . In this chapter we did not find the association between SA and friend support among adolescents who identify as

LGB. The possible reason may be that individuals who identify as LGB are at increased risk of victimization 113 , which will make it not easy to meet and make friends with other peers who have the same sexual orientation rather than heterosexual peers.

Strength

This chapter has brought new highlights to suicidality research, especially in France. It can provide positive results for the generalization of sexual minority youth health disparities in France although it does not cover all regions. The prevention efforts might be achieved by identifying within-group differences in sexual minority adolescents. A SA may be significantly reduced if family members could be informed and improve support for sexual minorities.

Interventions to strengthen relationships between LGB youth and their parents could reduce mental health disparities related to sexual orientation 108 . School interventions and developmental processes on sexuality, for example, "the Strengthening Schools and Families to Build Resilience", a public symposium held in June 2017, could help to promote tolerance and reduce the discrimination of LGB youth as the proximal drivers of SA, and should not be ignored within their family [START_REF] Johns | Violence Victimization, Substance Use, and Suicide Risk Among Sexual Minority High School Students -United States, 2015-2017[END_REF] . Like pediatricians and medical doctors, care providers ought to help parents provide supportive connections in adolescents' lives and facilitate discussions about sexual orientation and attractions, and pay attention to emerging signs of bullying, by creating family member support groups [START_REF] Taliaferro | Nonsuicidal Self-Injury and Suicidality Among Sexual Minority Youth: Risk Factors and Protective Connectedness Factors[END_REF] .

Limitation

Our study also has some limitations. Firstly, the SA was measured only by one single item. It is not enough to answer the frequency of SA and under what circumstances these behaviors had occurred. Secondly, the sexual orientation was evaluated by sexual attraction rather than sexual activity. Thirdly, we didn't collect the data on race/ethnicity, which ethics committees in France do not recommend; it also seems to be an essential factor in some studies 114 . Lastly, the bullying information was not included in the questionnaire, therefore we could not estimate the effect of violent victimization. It is also an essential factor to evaluate the impact of parent and friend's support in preventing an attempted suicide.

Based on this chapter, further research should focus on the exploration of more potential influencing factors of SA in sexual minority youth.

Conclusion

French sexual minority adolescents represent a significantly higher risk of SA than their heterosexual peers. Special attention needs to be given to this vulnerable population when developing suicide prevention programs. Parental support identified as an influential and effective protective factor should be systematically researched to prevent SA among LGB adolescents. More research projects are needed to explore potential protective factors.

Chapter 4: Use of Machine learning method to explore risk factors of suicide attempt in French sexual minority adolescents

In this chapter, in order to further explore the potential risk or protective factors of SA from a large number of variables and make suicide predictions for sexual minority adolescents. We will apply the decision tree-based predictive algorithm, a machine learning-based approach, to impose an explanatory structure between predictors and outcomes.

Background

With the consensus that non-heterosexual adolescents had high risk of suicide, it remains uncertain whether sexual orientation can independently predict SA with or without interacting with other factors like socioeconomic factors or social experiences.

From the perspective of suicide prevention, it is crucial to find the factors and subject characteristics that may predict SA among adolescents of sexual minority with the strongest predictability. Although many risk factors for SA were identified from existing clinical observations [START_REF] Toomey | Are Developmental Assets Protective Against Suicidal Behavior? Differential Associations by Sexual Orientation[END_REF][START_REF] Rimes | Psychosocial Factors Associated With Suicide Attempts, Ideation, and Future Risk in Lesbian, Gay, and Bisexual Youth: The Youth Chances Study[END_REF][START_REF] Reisner | A compensatory model of risk and resilience applied to adolescent sexual orientation disparities in nonsuicidal self-injury and suicide attempts[END_REF][START_REF] Arnarsson | Suicidal risk and sexual orientation in adolescence: A population-based study in Iceland[END_REF][START_REF] Turpin | Substance Use and Suicide Attempts Among Adolescent Males Who Are Members of a Sexual Minority: A Comparison of Synthesized Substance-Use Measures[END_REF]105 , these risk factors may or may not effectively predict SA and therefore cannot be used to develop preventive interventions with very good confidence due to the limitations of methodology. From examining the studies on SA in the past 50 years, a metaanalysis revealed several shortcomings of the conventional approaches of risk factor identification, namely, 1) poor prediction from the identified risk factors for SA-related outcomes, 2) no broad category or subcategory accurately predicted, 3) the combined effect of multiple risk factors rarely reported, and 4) limited predictability even if observational period was long 115,116 . All these limitations would suggest the necessity of applying machine learningbased approach to identifying risk factors for SA. Therefore, we aimed to explore predictive modeling based on machine learning to study risk factors for SA among adolescents of sexual minority. Machine learning is the scientific discipline that focuses on how computers learn from data and be used more and more in the field of health 117 . Some machine learning prediction models include decision tree, random forest, gradient boosting and support vector machine have been extensively used to predict SA by some studies [118][119][120][121] . We chose using decision tree model because this model can use missing values when calculating the value of split rules.

The primary aim of this chapter was to identify potential risk and protective factors of SA among the adolescents using decision tree-based algorithm. Through this approach, we expected to improve the precision in predicting SA specifically among adolescents of sexual minority based on primarily collected data. Therefore, appropriate interventions can be accurately and timely implemented to those adolescents having higher risks to alert and prevent potential SA.

Material and Methods

Sample and data collection

The school-based survey "Portraits d'adolescents" (see Chapter 2 for details)

Measurements

History of SA was the primary outcome, which was defined whether the participant attempted suicide at least once in the past.

We selected 70 questions in the following 8 categories, constituting the explanatory and potential confounding variables of analyses. Sociodemographic: age; gender; sexual orientation; and location of school (urban, semi-urban and rural area).

Family characteristics: parents' highest education level; parents' activity; parents' divorce or separation; loss of parent(s); suicide of family members; living with parents; parental support; easily talking about personal problems in family; whether participant thinks mother is very beautiful; whether participant thinks father is very handsome; quarrels between parents. School experience: grade in which participant was; whether participant has repeated one year; whether participant likes to go to school. Support from relationships: support from real-life friends; support from internet friends; number of friends; whether participant have met internet friends in life, whether participant beliefs that real life friend is more important than online friends.

Personal life: whether participant focus on physical appearance; whether participant always looks at self in mirror; how participant thinks when they look at themselves in mirror; whether some part of body not satisfy participant, which part of body not satisfy participant; whether participant avoids to reveal body to others; whether participant pays attention to what participant eat; whether participant has fallen in love; whether participant has; whether participant has had sex experience; whether participant has used oral contraceptives; condoms or other contraceptive approaches during sex.

Mental health: whether eating is a pleasure; whether participant has suffered from overeating; whether participant has suffered from anorexia; whether participant has some questions to ask to themselves or the person around; participation in dangerous games; considering adolescence as an easy period.

Consumption of substances: smoking (during last 30 days); smoking intensively (at least ten cigarettes per day); drinking (during last 30 days); drinking regularly (at least 10 times during last 30 days); drunk (5 glasses per time during last 30 days); drunk often (at least 10 times during last 30 days); use of cannabis (during last 30 days); use of cannabis regularly (consumption of 10 times during last 30 days); and use of other drugs (tranquilizer or sleeping pills; amphetamine; inhaler; ecstasy; lysergic acid diethylamide [LSD]; crack; cocaine; heroin; Hallucinogenic mushroom; or methylenedioxymethamphetamine [MDMA]); consume alcohol with cannabis; consume alcohol with drugs Health condition: BMI; whether participant has had a period of overweight; satisfaction of health; easy to tell the health problem with a doctor; easy to tell the health problem with father; easy to tell the health problem with mother; have another close adult person to talk about health problem; whether participant has seen a psychologist or psychiatrist; whether participant would suggest a friend who is in difficulty to go to see a psychologist; whether participant thinks having seen a psychologist is helpful.

Analytic method

Due to the high dimensionality of our data, it was challenging to identify factors that may predict SA using conventional approaches alone, such as multivariable regression. In this chapter, we applied the decision tree-based predictive algorithm, a machine learning-based approach, to identify risk factors for SA based on the value of split rules while avoiding overfit of models or imposing an explanatory structure between predictors and outcomes 122,123 . It is called a decision tree because the predictive model can be represented in a tree structure, which starts from the root node and produce the decision tree structure from top to bottom. Each internal node represents a split based on the value of one of the inputs. The input can appear in any number of splits throughout the tree. In a binary tree with interval inputs, each internal node is a simple inequality. If the inequality is true, the case is moved to the left. Otherwise, it will move to the right. The end nodes of the tree are called leaves. The leaves represent the predicted target. All cases that reach a particular leaf have the same predicted value.

We didn't exclude the missing data, because decision trees can use missing values when calculating the value of split rules. Therefore, this will result in a split rule that assigns missing values to the branches, thereby maximizing the value of the split. It is ideal when the presence of missing values can predict the target value. Decision trees can use missing values in split search as new categories or unknown numeric non-missing values. One advantage of using missing data during research is that for each input, the same number of observations is used to calculate the value of the split. Another advantage is that the association between the missing value and the target value can contribute to the predictive power of the split.

To estimate the effects of the risk factors identified from the decision tree-based modeling, we conducted logistic regression models to predict SA based three subgroups (heterosexual, homosexual and bisexual). Estimate of effects from logistic regression models were displayed in odds ratio (OR) and 95% confidence interval (CI). The machine-learning computations and logistic regression were conducted using SAS Studio 9.4 (SAS Institute, Cary, NC, USA). Statistical significance was determined with a two-tail p value less than 0.05 for descriptive statistics and regression models.

Results

Characteristic of participants

During the survey collection, 15,235 students enrolled in the survey; among whom completed we chose the sample of 14,265 between the ages of 13 and 20 who have answered the question of sexual orientation and divided them into the homosexual group (209, 1.5%), bisexual group (428, 3%) and heterosexual group (13,628, 95.5%) (Table 7). Most of the students were in ages of 13 to 16 years (71.7%), studying in high school (65.5%) and female (52.2%). As for the geographic origins, 46.4% of the students were from Hautes-Alpes (semiurban), 26.8% from Val de Marne (urban), and 26.8% from Poitou-Charentes (rural). Several demographic characteristics varied between homosexual, bisexual and heterosexual subjects.

The bisexual subjects were more likely to be female (73.6% bisexual vs. 67% lesbian vs. 51.3% heterosexual, p<0.0001) and mostly have repeated a school year (39.3% bisexual vs. 34% homosexual vs. 31.3% heterosexual, p <0.001) whereas homosexual youth were older (p<0.0001) and the most studying in high schools (75.9% bisexual vs. 79.4% homosexual vs. 65.0% heterosexual, p<0.001). 

Decision Tree n°1: Predictive factors selected from decision tree-based algorithms to predict SA

The decision tree was based on the whole sample data comprising of 70 variables including sexual orientation. We conducted modeling using several sets of parameters and obtained the best goodness of fit when the cost-complexity pruning method was used as subtree evaluation criterion and the number of leaves after pruning was 17 (Figure . 3).

Figure . 3

This model output 15 variables as shown in Table 8 in the order of the best relevance and importance. We classified these variables into 3 categories by content of variable, namely, mental health, relations, substance consumption. The relevance and importance measure of sexual orientation was so low that it was not output from the variable selection. Among the 15 variables identified, eight variables predicted SA incidence, i.e. risk factors, namely, perception that black idea; self-harm; consumption of alcohol with drugs; history of tranquilizer or sleeping pills; history of cocaine use; history of inhaler use; getting drunk often; and depression. The other seven variables predicted no incidence, i.e., protective factors, namely, confidence of future; meet internet friends; parental support; belief that seeing a psychologist is helpful; satisfaction of health; belief that eating is pleasure; and currently living with parents. 

The influence of mental health factors

From the figure 5 below the paragraph, we used Principal Component Analysis (PCA) method to compute the principal components. PCA is used to explore high-dimensional data and for making predictive models 124 . The first principal component can equivalently be defined as a direction that maximizes the variance of the projected data. Three mental health factors appeared in the first dimension, which indicated strong correlation and consequently would produce most of the variance (depression 33%, black idea 31% and self-harm 29%) in the model.

In order to avoid overfitting, we decided to exclude these variables and imply a new decision tree algorithm. 9). 

Classes in the decision tree

As demonstrated in the flow of decision tree (Figure 7), data were split into a series of dichotomous partitions. At each partitioning, non-missing data entered either of the two branches while missing was dropped from the tree. In this way, data input in the tree was processed until a maximal tree was formed.

As the formation of tree proceeded along the series of partitions, the cumulative probability of SA rose in the branch indicating SA while the cumulative probability of not-SA rose in the counterpart direction (Figure 7). In this approach, SA and not-SA events were contrasted further and further, which relied on the impact of involving factors to SA events. As was shown in the decision tree, the first big branch on the left side (the youth without parental support, n=6238) split 10 times and finally formed two clusters (cluster t and cluster u). The possibility of SA is 72.22% in cluster t (n=18) in which the youth have neither parental support nor friends support, meanwhile the possibility of non-SA is 90.91% in cluster u (n=11) in which the youth have friends support. Whereas on the right side of decision tree in the group with parental support (n=8997), the cluster V (n=27) is formed after 5 splits which composed of girls who have had the sexual experience with girls, it can be inferred that the youth in this group are lesbians or bisexuals, the probability of SA is 62.69%. Considering the sexual orientation, in the middle of the flow chart, after 5 splits, the probability of SA among bisexual youth (n=28) is 78.57%, they are the group without parental support, consume alcohol with drugs and belief that eating is pleasure. 

Discussion

Existing studies reported risk and protective factors for SA using conventional approaches like regression modeling. Although the identified factors originated from a holistic scope of determinants of health, such as demographic and socioeconomic characteristics, mental and physical health, and personal experiences, it remained uncertain whether these factors could independently and effectively predict SA. Therefore, it was reasonable to implement machine learning-based algorithms in predicting SA.

In this chapter, we practiced the decision tree approach to predict SA from a primary data of suicide-related behavioral characteristic from French school-age adolescents. Our result differentiated the prediction of SA from various factors, both protective and risk, among subjects with different sexual orientations. The roles of some novel factors in predicting SA were found different. Moreover, we confirmed the high baseline odds of SA among sexual minority adolescents, compared to the heterosexual counterparts, and further differentiated the predictiveness for SA by sexual orientation.

As we summarized from existing studies, several risk factors were reported in more than one study, including being bullied [START_REF] Rimes | Psychosocial Factors Associated With Suicide Attempts, Ideation, and Future Risk in Lesbian, Gay, and Bisexual Youth: The Youth Chances Study[END_REF][START_REF] Duong | Associations Between Bullying and Engaging in Aggressive and Suicidal Behaviors Among Sexual Minority Youth: The Moderating Role of Connectedness[END_REF][START_REF] Busby | Suicide risk among gender and sexual minority college students: The roles of victimization, discrimination, connectedness, and identity affirmation[END_REF][START_REF] Humphries | Suicide Attempts in Association With Traditional and Electronic Bullying Among Heterosexual and Sexual Minority U.S. High School Students[END_REF] , consumption of substances [START_REF] Turpin | Substance Use and Suicide Attempts Among Adolescent Males Who Are Members of a Sexual Minority: A Comparison of Synthesized Substance-Use Measures[END_REF] , physical or sexual abuse [START_REF] Smith | Sexual behavior and suicide attempts among adolescents aged 12-15 years from 38 countries: A global perspective[END_REF][START_REF] Rimes | Psychosocial Factors Associated With Suicide Attempts, Ideation, and Future Risk in Lesbian, Gay, and Bisexual Youth: The Youth Chances Study[END_REF] . Likewise, these studies also had consensus of some protective factors, such as feeling safe in school [START_REF] Taliaferro | Nonsuicidal Self-Injury and Suicidality Among Sexual Minority Youth: Risk Factors and Protective Connectedness Factors[END_REF] , support from teachers [START_REF] Goodenow | School support groups, other school factors, and the safety of sexual minority adolescents[END_REF] , support from parents or family [START_REF] Eisenberg | Suicidality among Gay, Lesbian and Bisexual Youth: The Role of Protective Factors[END_REF][START_REF] Padilla | Parental Acceptance and Illegal Drug Use among Gay, Lesbian, and Bisexual Adolescents: Results from a National Survey[END_REF] , and implementation of anti-bully policy in school [START_REF] Hatzenbuehler | Inclusive Anti-bullying Policies and Reduced Risk of Suicide Attempts in Lesbian and Gay Youth[END_REF][START_REF] Goodenow | School support groups, other school factors, and the safety of sexual minority adolescents[END_REF] .

Many of these factors were either output in our result or closely relevant, such as consumptions of substances, support from and accompaniment with parents or friends. Bully and physical/sexual abuse history might be relevant because they are associated with substance abuse often, at least in North America. However, bully and abuse with risk of substance abuse would be discussed since they were not covered in the survey questions. Regarding to support from families, a study in South Korean has found that the high satisfaction of family relationship and of personal health were both protective for suicidology, which was consistent with our finding 125 . However, since some of these factors were identified from regression models, we were uncertain about the predictability between these factors. In this chapter, predictive factors identified through the decision tree approach seemed to independently predict SA, as effects of most of the 20 factors were statistically significant in the regression models.

Support from parents is considered as one of the strongest protective factors of SA in all of adolescents in this chapter, which reveals the importance role of family. This result agreed with our former result in Chapter 3 that parental support was the most important protective factor of SA in France. We suggest that family plans for sexual minorities can be the focus of future development, because sexual minority adolescents face an environment in their family settings that they have no right to choose and little power to change. Sexual orientation related

SA was more open about being gay or lesbian with their families, had been often called "sissy"

or "tomboy" 102 , concealing one's homosexual identity may be less harmful than disclosing it 126 .

It is important to encourage positive family relationships and parental support, so that these young people know they have the opportunity to disclose their sexual orientation or gender identity in a positive and safe environment. Interventions with parents can take the form of twinning programs that allow them to share their experiences, to benefit from attentive listening and to learn more about sexual diversity. Parents of Lesbians and Gays and Gay-Straight Alliance groups should be built [START_REF] Taliaferro | Nonsuicidal Self-Injury and Suicidality Among Sexual Minority Youth: Risk Factors and Protective Connectedness Factors[END_REF]103 to strengthen the relationships between sexual minority adolescents and their families and their heterosexual peers.

We have also found novel factors that may be protective against SA for sexual minorities, namely, support from online friends and meeting online friends in real life. The orientation-specific variation was also found in the previous results in Chapter 3. Among the current literature, we only found two studies pertaining to friend's support, in which online friendship were found to be used often by sexual minority youth to complement to "perceived limitations in offline resources and relationships" 127 and sexual minority youth were more likely than heterosexual youth to think "these friends as better than their in-person friends at providing emotional support" 128 . In the past decade, since adolescents have got to spend much more time online, they are more exposed to support and help from Internet. For example, sexual minorities can use the Internet to get to know friends with the same sexual orientation. They do not need to expose their sexual orientation, but can also find mutual friends. This is relatively difficult in the era without the Internet. But Dehaan et al. also pointed out that the relations between internet friends or even romantic partners among sexual minority youth was more difficulty to sustain compared to those made through offline contact 127 . However, in our result, we only found the association between SA and on-line friend support in gay and lesbian adolescents rather than in bisexual youth. These findings suggest that online friends can be an important source of social support, particularly for gay and lesbian youth.

We found that consumptions of alcohol and substances were among the top three risk factors for SA in all sexual orientations. Jiang et al. found that in North America consumption of alcohol was associated with SA especially drinking alcoholic beverages mixed with drugs like marijuana 129 . In this chapter, consumption of alcohol with drugs was surveyed because we believed such extreme conducts of drinking were severe enough to indicate motives of suicide.

These evidences were consistent with our discovery that the consumption of alcohol with drugs could independently predict SA apart from sexual orientation. Moreover, we implied from our result that consumption of other illicit drugs for entertainment could be additive in terms of odds of SA among homosexual, bisexual and heterosexual adolescents. Very few studies gave the comprehensive consideration of and contrast the consumptions of any possible substances among adolescents in France and Western Europe in existing literature. The simultaneous use of alcohol and drugs often leads to high-risk behaviors because it accelerates and enhances the pharmacological effects of substances 130 . However, we understood that bully, physical and sexual abuses might cause substance use among adolescents. Had any data of bully and abuses been collected, we would have input these factors in the decision tree and might be able to demonstrate their involvement in the process of prediction.

Strength

The decision tree study has several strengths. First, decision tree-based algorithm can identify predictors without need to address challenges for regression modeling in the high dimensional data, such as multicollinearity, missing data and complex intervariable relations.

It may provide high sensitivity and specificity to predict outcomes from real-world clinical data.

Thus, this approach has a great potential to be developed to real-time risk monitoring tools in clinical circumstances for adverse outcome prevention. Second, the survey collected a holistic data of adolescent-specific mental health and social determinants of health. Third, good representativeness to the French adolescents in that balanced sample between urban and agriculture education settings and also geographically and regionally cultural balanced.

Limitation

It also has some limitations. First, since decision tree requires a dichotomous split at each branch, we need to convert a few ordinal variables to binary way, indicating possible misclassification. Second, overfitting in decision tree could happen when the tree splits too many times, so the information generated on the tree after a certain depth could lose internal validity. However, in this chapter we applied a well-accepted way of pruning to avoid overfitting 131 . Third, our data had slightly more female participants than France's national gender ratio between 13 and 20 years old (0.92 vs 1.05) 132 . However, the gender distribution of our data was consistent with that in the participating provinces. Therefore, even if result from our survey could not represent the whole French adolescents, it at least can well be generalized to the adolescents in the regions of similar demographics. Last, we were unable to collect data about race/ethnicity, religious affiliation, bullying/being bullied, physical and sexual abuses on the adolescents due to the French regulations. Yet, we acknowledged race/ethnicity and religious belief-specific variations in perception of sexual minority and suicidal behaviors.

Conclusion

We explored the decision tree-based approach to predict SA from a primarily collected data of SA in France. Based on the indicators of predictiveness, we identified factors attributing to and protect from SA. Through the decision tree, we once again verified that parental support has important protective effects for adolescents with different sexual orientations. It can be identified as the most important protective factor for SA prevention. We also discovered that support from friends in real life were especially protective against SA to heterosexuals, while support from online friends were especially protective against SA to homosexuals. There was no significant association found in the bisexual subgroup. Consumptions of substances were among the top risk factors for SA in all sexual orientations. The decision tree approach not only provided high predictiveness but also avoided the hassles of high dimensional data for the conventional regression modeling. Future research will lie in the development of real-time prediction tools and the expansion of modeling from including time-dependent variables. believing that eating is pleasure, satisfaction of health) were identified as new factors of SA in our survey. Among these factors, "meeting online friends in person", "support from internet friends" are the protective factors of SA only for gay and lesbian youth, "believing that adolescence is an easy period" is the protective factor of SA only for bisexual adolescents.

All of the factors were divided into nine aspects. Five aspects of risk factors and four aspects of protective factors.

Other

Our investigation also found some risk factors that have not been reported in the literature, such as poor body image, participation in dangerous games. The poor body image was identified as risk factor of SA among gay and lesbian youth rather than bisexual adolescents.

This implies that gay and lesbian youth pay more attention to their external image and the perfection of their body parts than bisexual peers. Adolescents are always curious to indulge in new and dangerous games, such as "Blue Whale Challenge" which often involves vulnerable teenagers. The "Blue Whale Challenge" is a suicide game where users obtain a link through social media chat groups to enter the game, and finally complete the game by ending their lives 141 . The previous results in our survey showed that sexual minorities rely more on social media than heterosexual peers, so it is not difficult to explain how participating in dangerous games on social media can become a channel for sexual minorities needing to release pressure.

However, participating in dangerous games is indeed a risk factor for suicide, that requires strict prevention and control.

Internet

We have also discovered new protective factors among gay and lesbian youth, namely, support from online friends and the importance of meeting online friends in real life. These factors have not been reported in many studies. One study in 2013 indicated that sexual minority youth used the internet to compensate for perceived limitations in offline resources and relationships 127 . Another study reported that homosexual youth were more likely than heterosexual youth to have online friends and to appraise these friends as better than their inperson friends at providing emotional support 128 . In the new Internet age, the time that adolescents spend online will be much longer than in the past. It brings great harm to adolescents who are addicted to the Internet. However, in addition to its shortcomings, the Internet will also bring certain advantages. For example, sexual minorities can use the Internet to get to know friends with the same sexual orientation. They do not need to expose their sexual orientation and can find mutual friends. This was a relatively difficult before the Internet. But Dehaan et al. also pointed out that relatively internet friends and romantic partners among sexual minority youth was difficult to establish through offline contact 127 . In addition, online social support did not reduce the odds of any type of assessed victimization. Together, these findings suggest that online friends can be an important source of social support, particularly for gay and lesbian youth 128 .

Personal experience

Our investigation also found that many personal experiences are also important protective factors, including belief that adolescence is an easy period, belief that eating is pleasure and satisfaction with health. The protective factor belief that adolescence is an easy period was significant only in bisexual youth. This result is consistent to the study of Aivadyan

Prevention

Regarding suicide prevention measures, we will first list the existing international projects targeting adolescents including LGB youths. In addition, we will focus on France and describe the French prevention programs. Lastly, we will discuss the protective factors in three levels of school, family and virtual.

International Preventing suicide

In the report "Suicide Prevention: A Global Priority", WHO pointed out many areas of action for governments [START_REF]Preventing Suicide: A Global Imperative[END_REF] . A key area is to improve data on suicide and attempted suicide. In This project however did not formulate specific projects for youth groups. Moreover, there is no project targeted at sexual minority groups. Through our survey results, we found that specific groups deserve special treatment. Therefore, we advocate that the World Health Organization should consider the formulation of suicide prevention strategies for sexual minority youth in the near future.

Mental health action plan 2013 -2020

In 2013, WHO launched the Mental Health Action Plan 2013-2020 145 . Their objectives included: the improvement of care for the mentally ill, the prevention of mental disorders, the promotion of mental health and the preservation of the rights of mentally ill persons. This comprehensive plan of action recognizes the essential role of mental health in achieving the goal of health for all. Based on a lifecycle approach, the aim is to achieve equity through universal health coverage and emphasizes the importance of prevention. The suicide rate is an indicator of mental health, and its reduction is one of the targets of the plan. For example, in Global target 3.2: The rate of suicide in countries will be reduced by 10% (by the year 2020).

This project still does not list sexual minorities as high-risk groups of SA worthy of protection. It pointed out that people who attempt suicide come from vulnerable and marginalized groups, and young people are among the high-risk groups 146 . In addition, the plan also revealed some identified suicide risk factors, namely, chronic pain or acute emotional distress. Therefore, protecting high-risk groups and recognizing suicidal behavior based on risk factors at an early stage, needs to be implemented as a suicide prevention strategy.

rapport / février 2018 » [START_REF] L'observatoire | national du suicide. Suicide : Enjeux Éthiques de La Prévention, Singularité Du Suicide à l'adolescence[END_REF] . This report was produced under the joint scientific coordination of la Direction de la recherche, des études, de l'évaluation et des statistiques (DREES) and l'Agence nationale de santé publique (Santé publique France), with the support of the Observatory and external contributors. The report considered the suicide of adolescent as a public health priority and highlighted this subject of research in the framework of the Observatory recommendations. It also revealed the results of recent studies in France including our survey "Portraits d'adolescents" and identified research needs for a better understanding of suicidal behavior in young people [START_REF] Carli | A newly identified group of adolescents at "invisible" risk for psychopathology and suicidal behavior: findings from the SEYLE study[END_REF][START_REF] Jousselme | Portraits d'adolescents: Enquête Épidémiologique Multicentrique En Milieu Scolaire En[END_REF]149,150 Many studies have reported that most of school bullying was caused by homophobia which is the main risk factor for SA among LGB young people [START_REF] Duong | Associations Between Bullying and Engaging in Aggressive and Suicidal Behaviors Among Sexual Minority Youth: The Moderating Role of Connectedness[END_REF][START_REF] Goodenow | School support groups, other school factors, and the safety of sexual minority adolescents[END_REF][START_REF] Busby | Suicide risk among gender and sexual minority college students: The roles of victimization, discrimination, connectedness, and identity affirmation[END_REF][START_REF] Humphries | Suicide Attempts in Association With Traditional and Electronic Bullying Among Heterosexual and Sexual Minority U.S. High School Students[END_REF] . Therefore, the project has played a certain role in reducing school homophobia and promoting self-awareness of sexual orientation and could be as a key policy in the early intervention for SA.

"Santé des jeunes" Plan

The plan "Santé des jeunes" was presented by French Minister of Health, Youth and Sports, in February 2008 155 . It is a plan including a series of measures which have the dual objective to better protect the health of young people aged 16 to 25 and better meet their need for autonomy and responsibility. By raising awareness concerned with young people and developing information and dialogue among institutions, this plan helped to develop and improve the conditions for better considering specific mental health problems of LGB youth. It is also the basis for the conducting of preventive actions to combat homophobia, as well as specific health education and government policies. The two aims of the plan are on one hand, to mobilize actions with high visibility, and on the other hand, to respond to needs of adolescents in terms of information and support through the provision of tools and personalized responses.

Two devices have been offered in this plan. The first one was via the internet with the support of a Renowned filmmaker André Téchiné, the objective was to collect anonymous video testimonies of LGB youths who wish to speak about their difficulties of sexual orientation. The In order to better fight against all LGB phobic acts, it is essential to implement an educational policy to lower the threshold of tolerance to homophobia and to unify the discourse and responses within school. The policy is based on increased training of all staff including teachers, education givers, health-social workers and psychologists, etc. At the same time, awareness should be raised among students by the entire educational system and its association and institution partners.

In addition, it is essential to rely on the students themselves, in particular through their class representatives, the council for high school life (CVL) or the council for college life (CVC).

The elected students must therefore be made aware of the challenges of the fight against LGB phobias as a priority and their initiatives in this area must be encouraged. Posters exposing in school can be used as a starting point for discussions with students about what is happening at school and what they can observe there. For example, the award "Non au harcèlement" recognizes anti-harassment posters and videos designed by students and school staff as part of educational projects 157 .

Implementing in schools another level anti-homophobic intervention gay-straight alliances (GSAs) would also be an effective approach in reducing SA among LGB youth.

Several studies have reported a strong association between gay-straight alliances and the safety of sexual minority students at school. This strategy may help to reduce SA associated with gaybias victimization The association also works with young people from priority areas of city policy. Lesbians and Gays and Gay -Straight Alliance groups should be built [START_REF] Taliaferro | Nonsuicidal Self-Injury and Suicidality Among Sexual Minority Youth: Risk Factors and Protective Connectedness Factors[END_REF]103 to strengthen the relationships between LGB adolescents, their families and their heterosexual peers.

The role of family

In France, we have not found information on family plans or related organizations for sexual minorities. Therefore, it is likely that France is in general not implementing any of these strategies. We found only one family plan for all young people in Rouen, the association "Les Nids" 165 . This program is linked to suicide prevention in Haute Normandie. The association has created the "parents' space", which offers spaces for listening, support from all parents, to help them to understand their influence and responsibilities with regard to their children, and to promote exchanges between parents, that help and support parental initiatives. We suggest that family plans for sexual minorities can be the focus for future development. LGBTPLUS (https://lgbtplus.fr/), "It gets better" (www.itgetsbetter.org), which former president Obama has promoted [START_REF] Mustanski | A Longitudinal Study of Predictors of Suicide Attempts Among Lesbian, Gay, Bisexual, and Transgender Youth[END_REF] and www.StopBullying.gov 172 . These online media are also recommended to promote anti-bullying policies and protect vulnerable groups, one of which is a French-only website located in France.

LGBTPLUS is a French-speaking LGBT association.

The main objective of the association is to enable digital contact between LGBT + people through different platforms.

LGBTPLUS wants to allow everyone to benefit from a healthy environment regardless of individual preferences and life choices. The LGBT association is open to all and wishes to offer a neutral space to meet people and grow in a healthy way.

families or locate in unsupportive environment, having positive resources and healthy support systems may literally be the effective prevention of SA. 

Conclusion

From the literature review, risk factors associated with SA in the general population (female, ethnic minorities, trauma, psychiatric and addiction dimension) that relate to sexual orientation (bullying because of sexual orientation, early coming out, not acceptable by families, not satisfied with LGB friendship, too few numbers of friends), have been identified. The protective factors of SA in LGB youth were: feeling safety at school, teacher support, antibullying policy, and other adult's support.

The results of French survey "Portraits d'adolescents" revealed that French sexual minority adolescents have a higher risk for suicidality than heterosexual peers. The traditional statistical model showed that parental support was identified as an effective protective factor in preventing suicidality among LGB youth. The support of real-life friend was a protective factor for SA among heterosexual youth. Interestingly, through the machine learning model-decision tree, parental support was once again verified as the most important protective factor for SA among adolescents of differing sexual orientation. However, the friends met via Internet provided more protective effects against SA among homosexual youth.

• With the factors of SA we found, the original actions of Primary Prevention within peers, parents and professionals (national education, health, leisure supervision, etc.) should be developed.

• Awareness should be raised in a targeted and documented manner, in order to understand the greater complexity of the adolescent process and the nature of psychological suffering by LGB adolescents.

• Secondary Prevention actions should also be built to prevent these young people from attempting suicide, a risk to which they are more exposed than their heterosexual peers.

• Connection between schools and families should be promoted in order to raise awareness among young people to the facts of sexual minority stigmatization and the consequences in terms of psychological suffering endured by many LGB adolescents.

• Conferences for the general public will be held in conjunction with departmental councils, care and medico-social networks, in the territories surveyed. If you would like more information or to talk, you can contact the school nurse, counsellor, pupil supervisor, administration office, or school doctor, or your group supervisor if you are at boarding school.

Thank you for answering this questionnaire

honestly.
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 3 Identifier les facteurs de risque et de protection potentiels de TS à l'aide d'un algorithme statistique : Machine Learning-Decision Tree Chapitre 1 : Revue de la littérature Dans le chapitre 1, nous présentons une revue de littérature sur les facteurs de risque de TS chez les adolescents LGB, à partir de 4 databases : Pubmed, Web of science, PsycINFO, Cochrane library jusqu'en 2020. Sur 422 articles, 12 ont été retenus. La qualité de ces études a été évaluée. Nous avons classé les facteurs en 3 groupes (personnel, proche, social). Pour l'environnement personnel, le sexe féminin apparait plus à risque que le masculin. Les sujets non caucasiens pourraient avoir un risque plus élevé. La violence physique et la violence sexuelle ont également été identifiées comme des facteurs de risque. Les adolescents qui ont présenté une dépression ont plus de risque de TS. Concernant les facteurs liés à la sexualité, le coming out avant 16 ans serait associé à un risque majoré. Concernant l'environnement proche, le fait de ne pas se sentir accepté, le faible support social et le faible tissu amical (moins de 5 amis) sont des facteurs de risque. Le soutien familial est un facteur de protection. Enfin, concernant l'environnement social, la victimisation à l'école et le harcèlement sur internet sont des facteurs de risques. La politique anti-harcèlement est, quant à elle, un facteur de protection. Notre revue de la littérature permet d'identifier, parallèlement aux facteurs de risque déjà associés aux TS en population générale (sexe féminin, minorités ethniques, traumatismes, trouble psychiatrique et consommation de substances) des facteurs de risque plus spécifiques, liés à l'orientation sexuelle (le harcèlement en raison de l'orientation sexuelle, le coming out précoce, le faible support familial et amical). Des facteurs de protection de TS chez les jeunes LGB ont également été soulignés : le sentiment de sécurité à l'école, le soutien des enseignants, la politique anti-harcèlement et le soutien d'autres adultes. Bien que l'évaluation de la dépression soit particulièrement importante chez les personnes à risque de TS, d'autres facteurs sont également associés de manière indépendante à la TS chez les jeunes LGB. Chapitre 2 : la description de l'enquête « Portraits d'adolescents » Dans le chapitre 2, sont présentés les résultats de l'enquête « Portraits d'adolescents », réalisée en 2013 chez 15 235 élèves. L'auto-questionnaire comportait 348 variables regroupées en 10 thématiques. A partir des données sur le sexe et de la question « Par qui êtes-vous attiré(e) ?» obtenues pour 14 625 personnes, 637 se déclarent homosexuelle ou bisexuelle (4.36%). Le groupe LGB comporte davantage de femmes et est plus âgé que le groupe hétérosexuel. Seulement, 41,7 % des adolescents LGB rapportent avoir un soutien parental et 86,3% un soutien amical (contre 63,2 % et 92,7% respectivement pour les adolescents hétérosexuels). 26,4 % des jeunes LGB décrivent des symptômes significatifs de dépression contre 11,5 % chez leurs pairs hétérosexuels. Le fait que la vie ne vaut pas la peine d'être vécue est retrouvé chez deux fois plus d'adolescents LGB que d'adolescents hétérosexuels (65.3% vs 37.8%). Il y a trois fois plus de TS chez les adolescents LGB par rapport au groupe hétérosexuel (16,9% des adolescents LGB avaient réalisé une fois une TS, 13,8% plusieurs fois contre respectivement 7,4% et 3,2% dans le groupe hétérosexuel). Chapitre3 : le rôle des supports parental et amical Dans le Chapitre 3, nous avons évalué le rôle des supports parental et amical. Pour la méthodologie, nous avons utilisé des tests de chi2 pour comparer les variables qualitatives et réalisé des régressions logistiques pour identifier les différents facteurs. Les logiciels utilisés sont R et SAS. La TS en auto-évaluation est 3 fois plus fréquente chez les LGB que leurs pairs hétérosexuels (30,7 % contre 10,6 %). En analyses bivariées, nous avons constaté qu'à l'exception de certains facteurs (genre, âge, activité professionnelle des parents, divorce des parents, soutien amical réel, adolescence difficile) qui n'étaient pas statistiquement différents, tous les autres facteurs (genre, âge, région, soutien parental, perdre un ou deux parents, soutien amical, nombre des amis, consommation de substances, se faire du mal exprès, jeux dangereux, adolescence vécue comme difficile, confiance en l'avenir, idée noire, dépression et tentative de suicide) montraient des différences statistiques entre les groupes LGB et hétérosexuels. Des régressions logistiques multiples ont été réalisées pour examiner les associations entre les différents facteurs et la TS sur l'ensemble de l'échantillon et sur deux sous-groupes (le groupe

Chapitre 4 : 3 .

 43 les facteurs potentiels par modèle Machine learning : decision treeDans le chapitre 4, nous avons poursuivi notre travail par la méthode de Machine learning (decision tree) afin de sélectionner d'éventuels nouveaux facteurs. La méthode de Machine learning permet de sélectionner un nombre important de variables dans une grande base de données. Le decision tree est basé sur l'ensemble des données de l'échantillon comprenant 70 variables, y compris l'orientation sexuelle. Pour chaque variable, catégorisée en oui ou non, le modèle crée un arbre automatique et identifie les variables les plus importantes.Nous n'avons pas exclu les données manquantes, car le decision tree peut prendre en compte les valeurs manquantes lors du calcul de la valeur des règles de fractionnement. Nous avons conduit le modèle en utilisant la méthode d'élagage coût-complexité et le nombre de feuilles après élagage était de 30. Le taux moyen minimum de mauvaise classification est de 0,120 et la zone sous la courbe des caractéristiques de fonctionnement du récepteur (AUC-ROC) est de 0,87. Ce modèle produit 20 variables dans l'ordre de la meilleure pertinence et importance. Le soutien parental apparait le facteur protecteur le plus important, ce résultat est consistant avec nos deux premiers objectifs. L'orientation sexuelle apparait également dans ces variables. Chez les adolescents homosexuels, 6 facteurs de protection et 8 facteurs de risque sont identifiés. Les 3 premiers facteurs de protection sont le support parental, la satisfaction de sa santé, le fait d'avoir rencontré en vrai des amis préalablement connus sur internet. Les 3 premiers facteurs de risque sont la consommation d'alcool avec d'autres toxiques, le fait de ne pas aimer certaines parties de son corps, et la consommation de cocaïne. Chez les sujets bisexuels, 5 facteurs de protection et 6 facteurs de risque ont été identifiés. Les 3 premiers facteurs de protection sont la satisfaction de la santé, le fait de parler de leur santé à sa mère et le fait de trouver que manger est un plaisir. Les 3 premiers facteurs de risque sont la consommation d'alcool avec d'autres toxiques, la consommation d'amphétamines et la consommation de cocaïne. Chez les hétérosexuels, 8 facteurs de protection et 11 facteurs de risque sont identifiés. Les 3 premiers facteurs de protection sont la satisfaction de sa santé, le support parental et le fait de penser qu'il est important d'avoir des amis dans la vie réelle. Les 3 facteurs de risque identifiés sont la consommation d'alcool avec d'autres toxiques, la consommation d'ecstasy et la consommation de cocaïne. La consommation de toxiques apparait comme le principal facteur de risque chez tous les adolescents. Le soutien amical sur les réseaux sociaux /voir en vrai des amis rencontrés sur internet est un facteur de protection important chez les adolescents homosexuels alors que le soutien amical hors réseaux sociaux est un facteur de protection important chez les adolescents hétérosexuels. Chapitre 5 : la prévention Dans le chapitre 5, à partir des facteurs de risque et de protection que nous avons identifié, ainsi que de l'analyse de divers projets de prévention du suicide existants, nous proposons des stratégies de prévention du suicide chez les adolescents des minorités sexuelles (au niveau scolaire, familial et des réseaux en ligne). Trois niveaux de prévention pour les services de santé et d'éducation français : Les stratégies de prévention 1. Pour réduire l'impact ultérieur de l'homophobie et du harcèlement scolaire : nous suggérons que, sur la base de la coopération entre l'école et le service de santé, un service de consultation psychologique soit organisé dans l'école afin d'augmenter le soutien psychologique disponible pour les élèves, notamment LGB, et les enseignants. Nous proposons également de mettre en place des groupes d'entraide entre étudiants afin de détecter au plus vite les discriminations. Il a été en effet montré que la présence d'une Alliance gay-hétérosexuelle dans les écoles réduit le risque de suicide pour tous les élèves, y compris les jeunes LGBTQ (lesbiennes, gays, bisexuelles, transgenres, queers) et hétérosexuels. 2. Accroître le soutien aux membres de la famille : Mené par le système éducatif, conformément aux politiques du département administratif de la santé, l'objectif est d'accroître la communication avec les parents d'élèves issus de minorités sexuelles, de renforcer l'éducation des membres de la famille et d'aider à mieux réagir face à la révélation de l'orientation sexuelle et de l'identité de genre. Un objectif ultérieur serait de créer des associations d'entraide pour les parents d'enfants issus de minorités sexuelles, afin d'augmenter les opportunités pour ces membres de la famille de communiquer et d'apprendre les uns des autres. La maximisation des ressources Internet pour la prévention et la protection du suicide : Les jeunes des minorités sexuelles étant plus habitués à s'appuyer sur internet, nous devrions créer des ressources de sites Web, telles que The Trevor Project, aux États Unis, une hotline 24h/24 et 7j/7 pour les jeunes LGBT suicidaires ; le projet It Gets Better, aux États Unis, une hotline 24h/24 et 7j/7 pour les personnes LGBTQ en situation de crise ; et la Trans Lifeline, hotline aux États-Unis et Canada, gérée par et pour les personnes transgenres afin notamment de prévenir leur suicide. L'augmentation de la communication positive entre les pairs en ligne pour réduire le cyber harcèlement et les comportements nuisibles devrait être au coeur et au centre des travaux futurs. Trois niveaux de prévention 1. Avec les facteurs de TS que nous avons trouvés, les actions originales de Prévention Primaire auprès des pairs, des parents et des professionnels (Education Nationale, santé, encadrement des loisirs, etc.) doivent être développées. Une sensibilisation doit être menée de manière ciblée et documentée, afin de comprendre la complexité du processus adolescent et la nature de la souffrance psychologique des adolescents LGB. 2. Des actions de prévention secondaire doivent également être mises en place pour prévenir le suicide chez ces jeunes, risque auquel ils sont plus exposés que leurs pairs hétérosexuels. Le lien entre l'école et les familles doit être favorisé afin de sensibiliser les jeunes aux risques, notamment en termes de souffrance psychique, liés à la stigmatisation des minorités sexuelles. 3. Faire de la prévention tertiaire, intervenir auprès des adolescents suicidants et renforcer la pharmacothérapie et la psychothérapie pour les adolescents LGB à haut risque.

  target population is sexual minority teenagers with definition of sexual orientation (gay, lesbian, homosexual, bisexual) and/or reported levels of same sexual attraction or behavior b) The age includes 13-20 years' old c) With clearly identified SA as outcome d) With definite risk or protective factors of SA in the result e) all types of studies: cross-sectional studies, cohort studies and case-control studies. f) No language limit.
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  method and the questionnaire were validated by the CCTIRS (Comité consultative sur le traitement de l'information en matière de recherche) in 2012 and the CNIL (Commission Nationale de l'Informatique et des Libertés) in February 2013. The survey and the current study were approved by Commission of National Information and Liberty (CNIL Protocol No. 912523).

-

  Sociodemographic: age and sex (2 questions) -Family structures (11 questions) -Education (17 questions) -Consumption of substances (27 questions), -Perception of adolescence (36 questions), Family life and social relations (35 questions), -Leisure (116 questions):

Fig 4 .

 4 Fig 4. The flow chart of decision tree

Figure 5 .

 5 Figure 5. The PCA diagram

Figure 6 .

 6 Figure 6. The cross validation rate of decision tree model

Figure 7 .

 7 Figure 7. Flow chart of adjusted decision tree

  2013, the International Association for Suicide Prevention (IASP) and the World Health Organization (WHO) Department of Mental Health and Substance Abuse launched the IASP-WHO Global Survey on Suicide Prevention. The main content of suicide prevention strategies in each country is determined by writing to IASP members in each country, including the monitoring of suicide deaths and attempted suicides. Of the 157 countries or regions surveyed, 90 countries or regions responded-the response rate was 57%. Regarding the question of whether there is any type of SA registration system, only 18% (16 out of 89 countries or regions) confirmed the existence of such a registration system 145 .

Many

  LGB adolescents are forced to endure family situations where they have no right to choose and little power to change. Being more open about sexual orientation within some families resulted in more sexual orientation related SA, there are circumstances where concealing one's homosexual identity may be less harmful than disclosing it 126 . It is important to encourage positive family relationships and parental support, so that these young people know they have the opportunity to disclose their sexual orientation or gender identity in a positive and safe environment. Support can be offered to parents who are experiencing difficulty in dealing with their own prejudices and emotions in relation to their children. Broadly, these actions, targeting prejudicial families could encourage the development of open and amiable relationships. Parents need to be aware of the effects of verbal or physical violence suffered frequently by LGB youth, so that they can provide support when necessary. Interventions with parents can take the form of twinning programs that allow them to share their experiences, to benefit from attentive listening and to learn more about sexual diversity. Parents and Friends of

Covid period:

  Quarantine and family homophobiaHome quarantine caused by the recent new Covid epidemic situation has further aggravated the family conflicts between LGB adolescents and their parents because of sexual orientation138 . Since the beginning of the current Covid pandemic and lockdowns began, homophobic pressure within families has increased. The Refuge association, founded in Montpellier in 2003, more urgently than ever needs to find solutions to the emerging crises that helps to find a refuge for adolescents in distress and prevents SA's. All of the youth in the association are rejected by their families for the same reason, who refused to accept their sexual orientation. Some of them come from a religious family, where they are not used to talking about sexuality or gender. Young people who have been in such a family environment for a long time have a higher suicide risk than other healthy family environments 166 . Young people with sexual minorities will avoid conflict with their parents by escaping from the family.LEGO unveils its first LGBTQ setActive actions were taken to promote family and community acceptance of sexual minorities. On the occasion of LGBTQ Pride Month in 2021, a celebration of different sexual orientations and gender identities, LEGO unveils its first LGBTQ kit called "Everyone is Awesome" with 11 figurines in the colors of the rainbow flag, along with pale blue, white and pink representing the trans community, and black and brown to acknowledge the diversity of skin tones and backgrounds within the LGBTQIA+ community 167 . No specific gender has been assigned to the figures, who are intended to "express individuality, while remaining ambiguous". According to Joe Nellist, of the UK LGBT Foundation interviewed by CNN, "having LGBTinclusive toys creates a space for families to let LGBT children know they are loved and accepted." It also aims to raise awareness of homophobia and other forms of intolerance towards LGBTQ communities. In addition, Burger King, Absolut Vodka, Levi's, Marks & Spencer, and many other brands are celebrating the LGBTQIA + community, displaying especially the colors of the rainbow during the climax of gay pride month on June 26 2021.

Figure 8 .

 8 Figure 8. LEGO LGBTQ kit "Everyone is Awesome"

3 .

 3 The maximization of Internet resources for suicide prevention and protection:The Internet is a double-edged sword. How to make good use of Internet resources as a powerful weapon to protect young people is a matter worthy of serious consideration by relevant departments. Sexual minority youths are more accustomed to relying on the online world, we should establish website resources, such as The Trevor Project, a 24/7 hotline for LGBT suicidal youth; the It Gets Better Project, a 24/7 hotline for LGBTQ people who are in crisis; and the Trans Lifeline, the nation's only hotline specific for the transgender community that is completely staffed by transgender people, to prevent sexual minority youths from committing suicide. Increasing positive communication among online peers to reduce cyber bullying and harmful behavior should be the core and focus of future work.

16. 11 . 15 . 16 . 28 . 29 . 30 . 1 Feel better about your body 4 Be 51 . 3 .5 3 .5 4 . 55 . 57 . 58 . 92 . 93 . 94 .

 1115162829301451334555758929394 Drugs injected with a syringe 16.12. Alcohol with medication to feel certain effects THE FOLLOWING QUESTIONS ARE ABOUT CANNABIS 14. How many times have you had cannabis? (pot, a joint, hash, marijuana) (Only one answer possible per line) During your life, have you ever been in a situation where you could have tried smoking cannabis (pot, a joint, hash, marijuana) but you did not? If so, how many times has this happened in your life? (Only one answer possible) During your life, how many times have you taken the following drugs? (Only one answer possible per line) Do you avoid situations where a part or parts of your body would be visible to other people (like in locker rooms, at the pool etc.)? (Only one answer possible) Would you say that your "look" is (Several answers possible) Do you place any importance on the way you dress? If yes, you remove body hair to (Several answers possible) Be fashionable What is your parents' current situation? (Only one answer possible per line) Have you lost either or both of your parents? Yes 2 No 1 51.1. If yes, at what age? years old 51.2. If yes, which one? (Only one answer possible) If yes, under what circumstances? (Only one answer possible) Are your parents divorced or separated? Yes 2 No 1 53.1. If yes, for how long? years months For each of these topics, who do you talk to most easily? (Only one answer possible per line) How often do you talk about: (Only one answer possible per line) Your mother finds you handsome/pretty? 56.2. Your father finds you handsome/pretty? In general, does your family argue? (Only one answer possible) When these arguments are a problem, you can talk about it (Several answers possible) With your parents 1 With another adult With your family With friends you have met only (brothers, sisters, grandparents, etc.) 2 on the internet With your doctor 3 With actual (real life) friends With a therapist 4 You do not talk to anyone about it 59. Generally, how satisfied are you with: (Only one answer possible per line) have only met on the internet 91. Who is your favourite TV character or hero? 91.1. You prefer this character because they are like you 1 different to you 2 91.2. This character is: (Several answers possible) What do you think about these shows? (Only one answer possible per line) Do you find the shows you prefer to watch: (Several answers possible) What would you mostly criticize about the TV shows you watch? (Several answers possible) are you coping with your illness? (Several answers possible)

3 .

 3 13 at least I get out of doing sports 107. Do you take any medication to treat this illness or health problem? If yes, what medication do you take to treat this illness or health problem? (Specify the name(s)) 107.2. Do you take this medication? (Only one answer possible) Do you also have any kind of therapy (physiotherapy, speech therapy, etc.)? Yes 2 No 1 107.3.1. If yes, what kind of therapy? (Specify the name(s)) 108. How are you coping with your medication? (Only one answer possible) are you coping with your therapy (physiotherapy, speech therapy, etc.)? (Only one answer possible) Fairly well Not very well It doesn't matter to me 1 2 3 113.1. Your illness stops you from being just like any other teenager 113.2. Your illness makes you more mature than other people 113.3. With your illness, you still have confidence in your body 113.4. With your illness, you think you can still be loved by someone 113.5. Your body seems fragile to you 110. Do you feel that you are taking your medication correctly? you live in a health facility, is it because of your illness or health problem? If yes: is it difficult for you? (Only one answer possible) are you coping with your illness or health problem? (Only one answer possible for each line) you often feel that teenagers who are not sick are too superficial? (Only one answer possible) could be done to help you cope with your illness as best as possible? COMMENTS If you have any comments about the questionnaire you can write them below. If you did not want to answer certain questions, can you tell us why?

  

  

  août 2021(under review) 2.Xu Wang, Mireille Cosquer, Min ZHUANG, Aminata ALI, Bruno Falissard, Emmanuelle Corruble, Florence Gressier, Catherine Jousselme. Role of Parental and Friend Support to Prevent Suicide Attempts in French Sexual Minority Adolescents. Journal of child and family studies. Soumis le 25 août 2021(under review) 3.Xu Wang*, Zidong Zhang*, Mireille Cosquer, Quan Gan, Catherine Jousselme, Emmanuelle Corruble, Bruno Falissard, Florence Gressier. Use of Machine learning method to explore risk factors of suicide attempt in French sexual minority adolescents. Journal of Affective Disorders Reports. Soumis le 08 Octobre 2021 (under review)

Table 1

 1 Characteristics of included articles

	Author	Country	Population	Age	Study design	Total sample size	LGB size (% girls)	Suicide attempt	Proportion of suicide attempts LGB	Quality of study
	Humphries et al. 2020	US	A nationally representative sample of students in grades 9 th to 12 th enrolled in ether public or private schools	14-18	cross-sectional	27706	2740	last 12 months	25.8%	
	Busby et al. 2020	US	Students from four universities who completed an online screening survey	18-30	cross-sectional	868	868 (63.6%)	lifetime	23%	
	Turpin et al. 2020	US	All regular public and private schools with students in at least one of 9th to 12th grades in the 50 states and the District of Columbia	12-18	cross-sectional	876	876	last 12 months	29.5%	
	Toomey et al. 2019	US	A large sample of in-school US adolescents	11-19	cross-sectional	116925	5598	lifetime	37.7%	
	Rimes et al. 2019	UK	LGB young adults	16-25	cross-sectional	3275	3275 (49.3%)	lifetime	13.6%	
	McDermott et al. 2017	UK	Community-based via LGBT organizations and social media (twitter. FB. Tumblr)	13-25	mixed study	789	789 (42.6%)	lifetime	17.6%	
	Taliaferro et al. 2017	US	Population-based survey administered every 3 years to students in grades 5. 8. 9. and 11	14-17	cross-sectional	77758	2878	last 12 months	12.5% (Gay or lesbian), 19.5% (Bisexual)	
	Duong et al. 2014	US	Students enrolled in grades 9 through 12 from 105 NYC public high schools	14-18	cross-sectional	11877	951 (69.5%)	last 12 months	27.3%	
	Hatzenbuehler et al. 2013	US	Random sampled from 11th grade school students	13-17	cross-sectional	31852	1413 (67.4%)	last 12 months	21%LG. 23%B	
	Mustanski et al. 2013	US	Venue sampling (flyers in neighborhoods by LGBT youth 38%) and snowball sampling (incentivized recruitment of peers by existing participants 62%)	16-20	cross-sectional	237	237 (52.3%)	whole life. last year	31.6% (lifetime) 7.2% (last year)	10
	Goodenow et al. 2006	US	A population-based survey of adolescents from 64 public high schools	14-18	cross-sectional	3607	202 (49%)	last 12 months	28.5%	10
	Heerngen et al. 2000	Belgium	A general population sample of homosexual or bisexual young people and a control sample consisting of secondary and high school students	15-27	cross-sectional	404	219 (37.4%)	lifetime	17.2%	

Legend:

LGB=lesbian, gay and bisexual; NYC= |New York City; UK= United Kingdom; US= United States

Table 2

 2 information of risk and protective factors in LGB adolescents

	Author	Year of study	Name of study	Confirmed risk or protective factors	Non-significant risk or protective factors	Adjustment	Results
	Humphries et	2015-	YRBS	Traditional bullying only PR 1.49 (1.08-2.04)	Electronic bullying only PR 1.43 (0.90-2.27)	gender, race, class grade, school grade, student	Traditional and electronic bullying are not
	al. 2020	2017		Traditional and electronic bullying PR 1.74		feeling hopeless over the past 12 months,	synergistic in the risk of attempting
				(1.35-2.24)		sleeping 8 or more hours on average per	suicide, although each form increases that
						school night, being physically active 5 or more	risk.
						days on average per week, ever smoked	
						cigarettes in their lifetime, ever drank alcohol	
						in their lifetime, ever used marijuana in their	
						lifetime ever tried hard drugs (cocaine, heroin,	
						etc.), ever had sexual intercourse in their	
						lifetime, and ever experienced forced sexual	
						intercourse in their lifetime	
	Busby et al.	2017-					
	2020	2018					
						race and depression	Substance use is an especially important
							focal point for targeted interventions
							reducing suicidality among Adolescent
							sexual minority males
	Rimes et al.	2012-					
	2019	2013					
					Integrity OR 1.03 (0.88,1.21)		
					Responsibility OR 1.02 (0.84,1.24)		
					Boundaries Family OR 1.17 (0.15,9.19)		
					School OR 0.88 (0.01,68.79)		
					Neighborhood OR 0.94 (0.37,2.41)		
					Family Support OR 0.69 (0,1.65)		
					Open Family Communication OR 1.50 (0,1.66)		
					Parent Involvement in School OR 0.93 (0.7,1.24)		
					Other Adult Relationships OR 1.04 (0.5,2.18)		
					Caring School Climate OR 1.30 (0.02,80.78)		
					Community Values Youth OR 1.02 (0.03,36.85)		
					Extracurricular Activity Participation		
					Non-Sports OR 0.92 (0.31,2.72)		

eBridge Victimization OR 1.11 (1.05-1.18) Connectedness OR 0.87 (0.79-0.96) Discrimination OR 1.01 (0.97-1.06) LGBTQ identity affirmation OR 1.05 (1.00-1.10) age, gender, race, study-site, sexual orientation Results suggest efforts to decrease victimization and discrimination and increase connectedness may decrease depressive morbidity and risks for selfharm among SGM college students Turpin et al. 2020 2015.201 7 YRBS Any substance use PR 1.99 (1.37-2.89) No of substance use PR 3.35 (2.41-4.66) YCS Gender: female OR 1.51 (1.14-1.90) Fewer than 5 friends to count on OR 1.33 (1.02-1.72) Help-seeking for depression/anxiety OR 3.89 (2.97-5.07) Abuse or violence from someone close OR 1.72 (1.33-2.24) sexual abuse before 16 years OR 2.25 (1.63-3.09) weekly drug use OR 1.58 (1.07-2.33) Orientation Bisexual OR 1.50 (1.14-1.99) Not feeling accepted where living OR 1.93 (1.44-2.60) Came out before 16 years OR 1.53 (1.18-1.97) LGB victimization Crime OR 1.79 (1.36-2.37) Thought LGB before 10 OR 1.24 (0.88-1.73) Bad reaction: friend OR 1.34 (0.93-1.93) 50%+ friends LGBT OR 1.20 (0.93-1.55) Staff not speaking up OR 1.32 (0.80-2.18) Lessons negative OR 1.16 (0.77-1.75) LGB Harassment OR 1.17 (0.74-1.85) Academic engagement OR 1.19 (1,1.4) Social emotional skills OR 1.26 (1.05,1.51) Planning, decision making skills OR 0.76 (0.63,0.91) Caring OR 0.87 (0.66,1.15) Social Justice OR 1.13 (0.84,1.53) Sports OR 1.01 (0.91,1.12) The findings are consistent with the suggestion that LGB stigma and discrimination contribute to LGB youth suicidality. LGB participants also shared risk factors with previous general population samples (e.g.. previous depression/ anxiety. childhood sexual abuse).

Name of study Confirmed risk or protective factors Non-significant risk or protective factors Adjustment Results

  

	Toomey et al.	2012-	PSL-AB	Gender: female OR 1.56 (1.27-1.92)	Age OR 1.00(0.95,1.05),		Disparities in suicidal behavior by sexual
	2019	2015		Race: Hispanic OR 1.35 (1.02-1.09)	parental education OR 1.00 (0.94,1.05)		orientation were largely unexplained by
				Feeling unsafe OR 1.11 (1.03-1.20)	urban city vs rural small cities OR 0.93(0.74,1.16),		differential associations between
				Hope OR 0.60 (0.53-0.69)	Asian OR 0.85 (0.61,1.19)		developmental assets and suicidal
					Black/ African American OR 1.07 (0.79,1.43)		behavior.
	McDermott	2014-	-	Self-harm OR 7.45 (3.95-14.04)	Experience of abuse related to sexual orientation OR		Public health universal interventions that
	et al. 2017	2016		Gender identity OR 1.50 (1.06-2.12)	0.81 (0.52-1.23)		tackle bullying and discrimination in
				Disability OR 2.23 (1.47-3.36)	Effect of keeping sexual orientation/gender identity		schools. and selected interventions that
				sexual abuse OR 2.14 (1.15-3.21)	secret OR 0.81 (0.48-1.35)		provide specific LGBT youth mental
				not talking about feeling and emotions OR 2.43	Effect of hiding sexual orientation/gender identity OR		health support could reduce LGBT mental
				(1.03-5.75)	0.86 (0.50-1.77)		health inequalities in youth suicidality.
	Taliaferro et	2013	MSS	Depressive symptoms OR 4.17 (1.72-10.07)	Bully victim OR 1.60 (0.79-3.23)	gender. race and grade	In addition to facilitating connections
	al. 2017			Anxiety symptoms OR 2.28 (1.06-4.91)	Violence victim at school OR 1.37 (0.72-2.63)		between youth and parents. clinicians
				school safety OR 0.65 (0.47-0.91)	Friend caring OR 0.83 (0.68-1.02)		might consider encouraging sexual
							minority youth to remain connected to
							trusted non parental adults who could offer
							support and care.
	Duong et al.	2009	YRBS	Cyber bullied only OR 3.07 (1.39-6.79)	School connection OR 1.10 (0.54-2.27)	gender, race, grade, language and weight status Helping victimized LGB youth develop
	2014			School bullied only OR 3.01 (1.09-8.33)			meaningful connections with adults at
				Both OR 5.10 (1.90-13.71)			school can minimize the negative impacts
							of cyber and school bullying
	Hatzenbuehle	2006-					
	r et al. 2013	2008					
	Goodenow et	1999	YRBS	school victimization OR 4.35 (2.04-9.27)		demographics, depression and school	sexual minority adolescents in schools
	al. 2006			teacher support OR 0.19 (0.06-0.60)	Personal victimization OR 1.45 (0.69-3.03)	characteristics	with LGB support groups reported lower
				anti-bullying policy OR 0.37 (0.16-0.86)	Peer-tutoring program OR 0.60 (0.29-1.24)		rates of victimization and suicide attempts
				community-service learning OR 3.11 (1.00-9.65)			than those in other schools. Victimization
							and perceived staff support predicted
							suicidality
	Heeringen et	-	-	hopelessness OR 1.27 (1.10-1.50)			The identified suicide among homosexual
	al. 2000			suicide attempt in someone close OR 4.14 (1.60-			or bisexual young people is associated
				10.6)			with depression especially among those
				unsatisfactory homosexual friendship OR 2.22			with unsatisfying friendships
				(1.20-4.0)			

OHT

Anti-bullying policy OR 0.18 (0.03-0.92) Sex female OR 1.

95 

(1.01-3.79) Race non-white OR 2.55 (1.21-5.38) Peer harassment OR 7.72 (3.12-19.13) Inclusive anti-bullying policies may exert protective effects for the mental health of lesbian and gay youths. including reducing their risk for suicide attempts. Mustanski et al. 2013 2001 -MDD (major depressive disorder) symptoms OR 1.17 (1.07-1.28) Hopelessness OR 2.69 (1.51-4.77) Impulsivity OR 1.00 (0.97-1.04) Family support OR 1.09 (0.89-1.34) Conduct disorder symptoms OR 0.99 (0.92-1.07) LGBT victimization OR 1.53 (0.95-2.48) Age of same sex-attraction OR 0.94 (0.86-1.03) These results highlight the importance of addressing depression and hopelessness as proximal determinants and family support and victimization. Legend: LGB=lesbian, gay and bisexual; MSS=Minnesota Student Survey; OHT=Oregon Healthy Teens; OR=odds ratio; PR= prevalence risk; PSL-AB=profiles of student life: attitudes and behaviors; YRBS=Youth Risk Behavior Survey; YCS= the Youth Chances Study;

Table 3 :

 3 Quality assessment of the studies

			selection		comparability	outcome	
	Author	representativeness of the sample	sample size	non respondents	ascertainment of the exposure	controls for the most important factor	control for any additional factor	assessment of the outcome	statistical test	Total
	Huphries et al. 2020	1	1	1	2	1	1	1		9
	Busby et al. 2020	1	0	1	2	1	1	1		8
	Turpin et al, 2020	1	1	1	2	1	1	1		9
	Rimes et al, 2019	1	1	0	2	0	0	1		6
	Toomey et al, 2019	1	1	0	2	1	1	2		9
	McDermott et al, 2017	1	1	0	2	0	0	0		4
	Taliaferro et al, 2017	1	1	1	2	1	1	1		9
	Duong et al, 2014	1	1	1	2	1	1	1		9
	Hatzenbuehler et al, 2013	1	1	1	1	1	0	2		8
	Mustanski et al, 2013	1	1	1	2	1	1	2		10
	Goodenow et al, 2006	1	1	1	2	1	1	2		10
	Heerngen et al, 2000	1	1	0	2	1	1	2		9

  and feeling unsafe at school in Toomey's study showed a risk of SA[START_REF] Toomey | Are Developmental Assets Protective Against Suicidal Behavior? Differential Associations by Sexual Orientation[END_REF] . Whereas the studies of Duong and Bradshaw and Rimes et al. did not find any association with school connection or school climate[START_REF] Rimes | Psychosocial Factors Associated With Suicide Attempts, Ideation, and Future Risk in Lesbian, Gay, and Bisexual Youth: The Youth Chances Study[END_REF][START_REF] Duong | Associations Between Bullying and Engaging in Aggressive and Suicidal Behaviors Among Sexual Minority Youth: The Moderating Role of Connectedness[END_REF] . According to school victimization, Goodenow et al. reported an association of SA with school victimization[START_REF] Goodenow | School support groups, other school factors, and the safety of sexual minority adolescents[END_REF] .

However, Taliaferro et al. reported no association with violence victim at school

[START_REF] Taliaferro | Nonsuicidal Self-Injury and Suicidality Among Sexual Minority Youth: Risk Factors and Protective Connectedness Factors[END_REF] 

. Other elements of school lessons referring negatively to LGB issues and school staff not consistently

  The first is that the number of studies included is small. Although lots of studies have reported on the suicide of adolescents with sexual minorities, most of them have focused on the prevalence of suicidality rather than influencing factors. Moreover, some studies researched the influencing factors but did not perform multiple logistic regressions, which resulted in that it is impossible to obtain important evidence support for risk or protective factors of SA. Furthermore, different studies have

	Conclusion
	Whereas risk factors associated with SA in general population have been found (female,
	ethnic minorities, trauma, psychiatric and addiction dimension), more specific risk factors
	related to sexuality (bullying, early coming out, not acceptable by families, not satisfied with
	LGB friendship, too few numbers of friends) have been searching considering intimate and
	public environment. The protective factors of SA in LGB population were feeling safety at
	school, teacher support, anti-bullying policy, and other adult's support.

different definitions of associated factors, and standards cannot be unified. In our review, we collected the identified risk or protective factors of SA from studies only focus on sexual minorities. A large part of published studies does not compare risk factors among sexual minorities and heterosexual participants but analyzed sexuality as specific risk factor. Therefore, only when the study clearly divided the target population according to sexual orientation into subgroups, we could specifically collect the significant risk factors from the sexual minority subgroups.

Although suicide risk assessment is particularly important with individuals experiencing mental illness, it should be aware that these factors according to LGB youth are also independently associated with suicidality. Effective preventive measures for SA among LGB youth need to be developed and implemented. Societal-level anti-stigma interventions may be required to reduce LGB victimization. The impact of interventions targeting teacher responses to LGB stigma, discussion of LGB issues in class and reactions of family and friends to the coming out of LGB youth should be further investigated.

  As shown in the flow chart (Figure2), a total sample size of 16,719 adolescents was included in the study. The participation rate was 91.4%. 1370 adolescents (8.1%) were absent during the week of survey, 72 adolescents (0.5%) refused to participate in the survey. After excluding 42 invalid questionnaires, 15,235 participants were included and analyzed. For our study, we only chose the age group from 13-20 and divided them into the LGB group (637, 4.5%) and heterosexual group (13,628, 95.5%) by sexual orientation.

	Hautes Alpes	Val de Marne		Poitou-Charentes
	N=7 637	N=4 226		N=4 856
		Total 16 719	
			Exclusion of 1 442
				-	1 370 absents
				-	26 refused by students
				-	46 refused by parents
		15 277 participants	
				Exclusion of 42 participants
				with invalid questionnaire
		15 235 participants	
		analyzed	
			Exclusion of 970
			-	628 age<13 or age>20
			-	259 answered the sexual orientation
				« Nobody »
		14 265 participants	-	83 didn't answer the sexual orientation
		included	
	LGB group		Heterosexual group
	N= 637			N= 13 628

  According to the attitude to school, 11.5% LGB adolescents don't like school compared with 8.8% heterosexual group (P<0.001). No significant difference of education level was found among their parents betweenLGB and heterosexual groups. Nearly 19.4% of father and 22.4% of mother in LGB group were unemployed compared with 14.8% and 17.9% in heterosexual group (P<0.001). than 10 times during last month was twice than that of heterosexual group (13.1% vs 7%, P<0.001). Moreover, more than one third LGB participants consumed alcohol and cannabis together at the same time (36.8% vs 20.9%, P<0.0001)

	We also estimated 12 other drugs to identify the difference between 2 groups in
	Appendix 5. The first 5 most frequently used drugs in LGB group were tranquilizer (20.3%),
	inhaler (15%), cocaine (12.6%), magic mushrooms (11.7%) and alcohol with drugs (10.1%),
	while those in heterosexual group were tranquilizer (9.1%), inhaler (4.8%), magic mushrooms
	(4.1%), cocaine (3.5%), and ecstasy (2.3%) respectively. All of the drugs were used more in
	LGB group than in heterosexual group (P<0.0001).
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.7%) and females (51.3%), compared with LGB group (28.6% males and 71.4% females, P<0.0001). The majority of heterosexual participants were focus in 13-16 age group (72.2%), compared with 61.4% LGB participants in the same age group (P<0.0001). More adolescents in LGB group (37.6%) had repeated a school year than heterosexual peers (31.3%).

  7, adolescents in LGB group had 3 times more experience of self-harm than heterosexual group (25.6% vs 8.4%, P<0.0001). 15.2% LGB adolescents participated in dangerous games compared with 9.1% in heterosexual group (P<0.0001). Higher proportion in LGB group have had sexual activities (55.4% vs 37.5%, P<0.0001). Meanwhile, the variable of falling in love was equivalent between the two groups. 77.4% participants in LGB group thought they were "adolescents" compared with 83.7% in heterosexual group (P<0.0001). And 9.7% youth in LGB group admitted that adolescence was an easy period compared to 15.9% in heterosexual group (P<0.0001). Moreover, 26.4% LGB youth suffered depression compared to 11.5% of their heterosexual peers. More heterosexual participants had confidence for the future (48.9% vs 30.5%, P<0.0001) and more than twice the number of LGB adolescents thought that life is not worth living (37.8% vs 65.3%, P<0.0001). 16.9% LGB adolescents have had SA once, 13.8% had many times compared with 7.4% and 3.2% in heterosexual group (P<0.0001).

Table 4

 4 

	: The presented analysis is based on

Table 4 .

 4 Description of characteristics in the whole sample, LGB and heterosexual

	Variables	Total		LGB		Heterosexual	p
		n=14 265		n= 637		n= 13 628
		nb	%	nb	%	nb	%
	Sociodemographics						
	Gender (N=14265)							<0.0001
	Female	7444	52.2	455	71.4	6989	51.3
	Male	6821	47.8	182	28.6	6639	48.7
	Age (N=14265)							<0.0001
	13-14	4273	29.9	123	19.3	4150	30.4
	15-16	5959	41.8	268	42.1	5691	41.8
	17-18	3670	25.7	223	35.0	3447	25.3
	19-20	363	2.6	23	3.6	340	2.5
	Place to live (N=14265)							<0.01
	urban	3822	26.8	167	26.2	3655	26.8
	semi-urban	6625	46.4	266	41.8	6359	46.7
	rural area	3818	26.8	204	32.0	3614	26.5
	School						
	Level of school (N=14265)							<0.001
	Middle	4917	34.5	146	22.9	4771	35.0
	High	9348	65.5	491	77.1	8857	65.0
	Repeating a school year (N=14241)							<0.001
	Yes	4502	31.6	239	37.6	4263	31.3
	No	9739	68.4	397	62.4	9342	68.7
	Parents						
	Professional activity of father (N=13789)							<0.01
	No	2067	15.0	117	19.4	1950	14.8
	Yes	11722	85.0	494	80.6	11228	85.2
	Professional activity of mother (N=14009)							<0.01
	No	2534	18.1	139	22.4	2395	17.9
	Yes	11475	81.9	482	77.6	10993	82.1
	Loss of parent (N=13855)							<0.01
	Yes	676	4.9	47	7.6	629	4.8
	No	13179	95.1	575	92.4	12604	95.2
	Parents divorce or separate (N=13641)							<0.0001
	Yes	4717	34.6	273	44.8	4444	34.1
	No	8924	65.4	336	55.2	8588	65.9
	Substance consumptions						
	Intensive use of tobacco (N=14238)							<0.0001
	Yes	648	4.6	77	12.1	571	4.2
	No	13590	95.4	558	87.9	13032	95.8
	Regular use of alcohol (N=13606)							<0.001
	Yes	1242	9.1	79	13	1163	8.9
	No	12364	90.9	530	87	11834	91.1
	Regular use of Cannabis (N=13697)							<0.0001
	Yes	2733	19.9	204	33.3	2529	19.3
	No	10964	80.1	408	66.7	10556	80.7
	Other drugs (N=14112)							<0.0001
	Yes	1706	12.1	177	28.1	1529	11.3
	No	12406	87.9	454	71.9	11952	88.7
	Mental Health						
	Adolescence is a difficult period (N=14166)							<0.0001
	Yes	11950	84.4	570	90.3	11380	84.1
	No	2216	15.6	61	9.7	2155	15.9
	Experience any harm (N=14193)							<0.0001
	Yes	1304	9.2	161	25.6	1143	8.4
	No	12889	90.8	468	74.4	12421	91.6
	Participated in dangerous games (N=14191)							<0.0001
	Yes	1326	9.3	96	15.2	1230	9.1
	No	12865	90.7	534	84.8	12331	90.9
	Depression (N=13821)							<0.0001
	Yes	1681	12.2	162	26.4	1519	11.5
	No	12140	87.8	451	73.6	11689	88.5
	Suicide attempt (N=14121)							<0.0001
	Yes	1625	11.5	194	30.7	1431	10.6
	No	12496	88.5	438	69.3	12058	89.4
	Support						
	Parental support (N=13516)							<0.0001
	No	5103	37.8	351	58.3	4752	36.8
	Yes	8413	62.2	251	41.7	8162	63.2
	Friend's support (N=13802)							0.51
	No	6130	44.4	283	45.8	5847	44.3
	Yes	7672	55.6	335	54.2	7337	55.7
	Number of friends (N=14117)							<0.0001
	0-4	1599	11.3	131	20.7	1468	10.9
	>5	12518	88.7	501	79.3	12017	89.1
	Legend: LGB=lesbian, gay and bisexual						

Table 5 .

 5 Associations between sample characteristics and suicide attempt in the whole sample, LGB and heterosexual

	Variables		Total n=14265			LGB n=637			Heterosexual n=13628
		No SA (%) n=12496	SA (%) n=1625	p	No SA (%) n=438	N=637 SA (%) n=194	p	No SA (%) n=12058	SA (%) N=13628 n=1431	p
	Sociodemographics		N=14607						
	Gender			<0.0001			0.47			<0.0001
	Male	6269 (93.1)	463 (6.9)		129 (71.7)	51 (28.3)		(93.7)	412 (6.3)
	female	6227 (84.3)	1162 (15.7)		309 (68.4)	143 (31.6)		(85.3)	1019 (14.7)
	Age			0.01			0.23			<0.0001
	13-14	3747 (89)	461 (11)		81 (65.9)	42 (34.1)		(89.7)	419 (10.3)
	15-16	5218 (88.4)	688 (11.6)		181 (68.6)	83 (31.4)		(89.3)	605 (10.7)
	17-18	3233 (88.6)	416 (11.4)		163 (73.4)	59 (26.6)		(89.6)	357 (10.4)
	19-20	298 (83.2)	60(16.8)		13 (56.5)	10 (43.5)		285 (85.1)	50 (14.9)
	Place to live			<0.0001			<0.01			<0.0001
	Urban	3401 (90.5)	358 (9.5)		121 (74.2)	42 (25.8)		(91.2)	316 (8.8)
	Semi-urban	5907 (89.9)	661 (10.1)		193 (72.6)	73 (27.4)		(90.7)	588 (9.3)
	Rural area	3188(84.1)	606 (15.9)		124 (61.1)	79 (38.9)		(85.3)	527 (14.7)
	Parents								
	Professional activity of father			<0.0001			0.17			<0.0001
	No	10394 (89.5)	1226 (10.5)		346 (70.8)	143 (29.2)		10048 (96.2)	1083 (9.7)
	Yes	2102 (84.0)	399 (16.0)		92 (64.3)	51 (35.7)		(85.2)	348 (14.8)
	Professional activity of mother			<0.0001			0.09			<0.0001
	No	10176 (89.4)	1210 (10.6)		341 (71.2)	138 (28.8)		(90.2)	1072 (9.8)
	Yes	2320(85.1)	415 (14.9)		97 (63.4)	56 (36.6)		(86.1)	359 (13.9)
	Loss of parent			<0.0001			<0.05			<0.0001
	Yes	528 (79.5)	136 (20.5)		25 (53.2)	22 (46.8)		503 (81.5)	114 (18.5)
	No	11627 (89)	1442 (11)		403 (70.7)	167 (29.3)		11224 (89.8)	1275 (10.2)
	Parents' divorce or separation			<0.0001			1			<0.0001
	Yes	3951 (84.5)	724 (15.5)		188 (69.4)	83 (30.6)		(85.4)	641 (14.6)
	No	8013 (90.6)	832 (9.4)		231 (69.4)	102 (30.6)		(91.4)	730 (8.6)
	School								
	Level of school			0.14			0.24			<0.05
	Middle	4254 (87.9)	584 (12.1)		95 (65.1)	51 (34.9)		(88.6)	533 (11.4)
	High	8242 (88.8)	1041 (11.2)		343 (70.6)	143 (29.4)		(89.8)	898 (10.2)

Legend:

LGB=lesbian, gay or bisexual; SA= suicide attempt

Table 7 .

 7 Description of demographic characteristics

	Variables	Total		Homosexual	Bisexual	Heterosexual	p
		n=14 265	n= 209		n=428	n= 13 628
		nb	%	nb	%	nb %	nb	%
	Sociodemographics						
	Gender (N=14265)							<0.0001
	Female	7444	52.2	140	67	315 73.6	51.3
	Male	6821	47.8	69	33	113 26.4	48.7
	Age (N=14265)							<0.0001
	13-14	4273	29.9	38 18.2	85 19.9	30.4
	15-16	5959	41.8	82 39.2	186 43.5	41.8
	17-18	3670	25.7	78 37.3	145 33.9	25.3
	19-20	363	2.6	11	5.3	12 2.8	2.5
	Place to live (N=14265)							<0.01
	urban	3822	26.8	59 28.2	108 25.2	26.8
	semi-urban	6625	46.4	89 42.6	177 41.4	46.7
	rural area	3818	26.8	61 29.2	143 33.4	26.5
	School						
	Level of school (N=14265)							<0.001
	Middle	4917	34.5	43 20.6	103 24.1	35.0
	High	9348	65.5	166 79.4	325 75.9	65.0
	Repeating a school year (N=14241)							<0.001
	Yes	4502	31.6	71	34	168 39.3	31.3
	No	9739	68.4	138	66	259 60.7	68.7
	Parents						
	Professional activity of father (N=13789)							<0.01
	No	2067	15.0	42 20.1	101 23.6	14.8
	Yes	11722	85.0	167 79.9	327 76.4	85.2
	Professional activity of mother (N=14009)							<0.01
	No	2534	18.1	55 26.3	100 23.4	17.9
	Yes	11475	81.9	154 73.7	328 76.6	82.1

Table 8

 8 overview of the decreasing ranking of factors for decision tree

	Factor		Decision tree	
		Relevance Importance Rank
	Black idea	1.0000	18.9506	
	Self-harm	0.9113	17.2696	
	Confidence for the future	0.5662	10.7304	
	Meet some internet friends in life	0.2947	5.5848	
	Parental support	0.2695	5.1070	
	Consume alcohol with drugs	0.2435	4.6145	
	Belief that seeing a psychologist is helpful	0.2187	4.1453	
	Satisfaction of health	0.1940	3.6756	
	Belief that eating is pleasure	0.1762	3.3399	
	History of Tranquilizer or sleeping pills use 0.1573	2.9812	10
	Currently living with parents	0.1505	2.8512	11
	History of cocaine use	0.1198	2.2697	12
	History of inhaler use	0.1183	2.2421	13
	Getting drunk often	0.1047	1.9847	14
	Depression	0.0624	1.1834	15

Table 9

 9 overview of the decreasing ranking of factors for decision tree

	Factor		Decision tree
		Relative Importance Rank
	Parental support	1.0000	10.7341
	Consume alcohol with drugs	0.8925	9.5803
	First sexual activity	0.7495	8.0451
	Belief that real life friends are more important	0.6354	6.8207
	Belief that adolescence is an easy period	0.5952	6.3885
	Have met some internet friends in life	0.5521	5.9261
	Satisfaction of health	0.4605	4.9435
	History of ecstasy use	0.4141	4.4445
	Participated in dangerous games	0.4031	4.3274
	Dissatisfied with their body parts	0.3533	3.7925
	Belief that talk about the health problem easily with mother	0.3512	3.7697
	Support of internet friend	0.3303	3.5451
	Belief that eating is pleasure	0.2976	3.1943
	When you look at yourself in a mirror you are happy	0.2948	3.1641
	Living with parents	0.2807	3.0127
	Sexual orientation	0.2565	2.7528
	History of cocaine use	0.2150	2.3076
	Gender	0.1941	2.0836
	Smoking	0.1791	1.9226
	History of amphetamine use	0.1505	1.6151

Table 10

 10 Single logistic regression

		Variable		Heterosexual			Gay and lesbian			Bisexual	
				(n= 13628 )			(n= 209 )			(n= 428 )	
			OR	95% CI	p	OR	95% CI	p	OR	95% CI	p
	Demographics	Gender	2.57	2.28-2.90	<0.0001	1.00	0.49-2.15	0.997	1.16	0.74-1.84	0.515
		Living with parents	1.74	1.50-2.01	<0.0001	1.25	0.51-2.95	0.61	0.81	0.48-1.35	0.414
	Relations	Parental support	0.30	0.27-0.34	<0.0001	0.22	0.08-0.51	<0.001	0.53	0.34-0.80	<0.01
		Have met some internet friends in life	0.55	0.49-0.62	<0.0001	0.38	0.18-0.77	<0.01	0.70	0.47-1.05	0.084
		The most important friend is real life friend	0.36	0.23-0.56	<0.0001	0.84	0.04-5.42	0.877	0.78	0.29-1.87	0.591
		Support of internet friend	1.05	0.93-1.18	0.424	0.45	0.20-0.98	<0.05	1.22	0.80-1.86	0.363
	Personal life	First sexual activity	2.98	2.54-3.51	<0.0001	0.81	0.35-1.87	0.622	1.40	0.79-2.53	0.253
		Participated in dangerous games	2.66	2.28-3.08	<0.0001	6.57	2.51-17.71	<0.0001	4.19	2.50-7.14	<0.0001
	Mental health	Dislike of some body parts	3.40	2.89-4.02	<0.0001	9.17	1.87-165.97	<0.05	1.22	0.62-2.51	0.577
		Belief that adolescence is an easy period	0.76	0.71-0.81	<0.0001	0.73	0.50-1.06	0.098	0.70	0.57-0.87	<0.001
		Belief that eating is pleasure	0.44	0.39-0.49	<0.0001	0.40	0.19-0.86	<0.05	0.48	0.30-0.76	<0.01
		when you look at yourself in a mirror you are not happy	1.07	1.03-1.13	<0.01	0.93	0.67-1.29	0.673	1.12	0.92-1.36	0.271
	Consumption of	Consume alcohol with drugs	7.93	6.29-9.98	<0.0001	21.21	6.18-98.24	<0.0001	7.63	3.89-16.17	<0.0001
	substances	History of cocaine use	4.29	3.29-5.24	<0.0001	6.84	2.23-22.11	<0.001	4.60	2.64-8.26	<0.0001
		History of ecstasy use	4.55	3.55-5.80	<0.0001	5.92	1.49-25.02	<0.05	4.25	2.16-8.78	<0.0001
		History of amphetamine use	4.25	3.17-5.63	<0.0001	4.94	1,59-15.38	<0.01	6.71	3.08-16.24	<0.0001
		Intensive use of tobacco	3.26	2.68-3.96	<0.0001	6.26	2.51-15.88	<0.0001	3.76	2.08-6.98	<0.0001
	Health condition	Satisfaction of health	0.28	0.24-0.32	<0.0001	0.32	0.14-0.77	<0.01	0.37	0.23-0.60	<0.0001
		Belief that talking about health is easier with mother	0.36	0.32-0.41	<0.0001	0.40	0.19-0.85	<0.05	0.46	0.29-0.70	<0.0001

Table 11 :

 11 confirmed risk and protective factors among LGB adolescents In the former three chapters (literature review, statistical model-logistic regression and machine learning model-decision tree), 14 risk factors and 10 protective factors of SA amongLGB adolescents were identified in the above table. 4 risk factors (depression, history of cocaine use, history of ecstasy use, history of amphetamine use) have been identified in all three chapters. In addition to the existing factors identified in the literature review, 4 risk factors (alcohol consumption with drugs, intensive use of tobacco, poor body image, participation in dangerous games), and 7 protective factors (loss of parent, parental support, meeting online friends in person, support from internet friends, believing that adolescence is an easy period,

		Factor of SA		Literature review	Logistic regression	Decision tree
	Risk factor	Demographic	Gender: female	√	Not significant	√
			Race: non-white	√	Not studied	Not studied
		Homophobia	Bullying, abuse, violence	√	Not studied	Not studied
			Coming out at early age	√	Not studied	Not studied
		Mental health	Depression	√	√	√
			Hopelessness	√	Not significant	√
			Self-harm	√	Not significant	√
		Substance	Consume alcohol with drugs	Not studied	Not significant	√
		consumption				
			Intensive use of tobacco		√	√
			History of cocaine use	√	√	√
			History of ecstasy use	√	√	√
			History of amphetamine use	√	√	√
		Other	Some body part not satisfy	Not studied	Not significant	√ (LG)
			Participated in dangerous	Not studied	√	√
			games			
	Protective factor	Family	No loss of parent	Not significant	√	Not significant
			Parental support	Not significant	√	√
			Talk about health problem	√	Not significant	√
			with mother			
		School	Anti-bullying policy in	√	Not studied	Not studied
			school			
			School safety	√	Not studied	Not studied
			Support from teacher	√	Not studied	Not studied
		Internet	Have met some online	Not studied	Not significant	√ (LG)
			friends in life			
			Support from internet friend	Not studied	Not significant	√ (LG)
		Self-experience	Belief that adolescence is an	Not studied	√	√ (B)
			easy period			
			Belief that eating is pleasure	Not studied	√	√
			Satisfaction of health	Not studied	√	√

suicide action Programme 2011-2014

  . The analyzes of ESCAPAD 2014 and ESPAD 2015 in this project showed the implication of environmental factors in SA behaviors among adolescence, in particular those linked to the family situation and school atmosphere, making it possible to identify environmental factors and privileged intervention targets for the prevention and promotion of suicide policies 151,152 . However, this report didn't provide any perspective of suicide in sexual minority youth. One national suicide prevention program "Programme national d'action contre le suicide 2011-2014" was launched in France on 2008 by the French Minister of Health with institution and association partners 153 . This program tackles the problem of suicide from prevention to management. It is comprised of 49 measures, grouped into six aspects. to 20. A book on this issue was also published by Institute national de prévention et d'éducation pour la santé (INPES) in 2014 154 . INPES and the Ministry of Health launched a scenario competition on the theme of self-awareness of homosexuality or bisexuality. At the end, 5 short films were made and disseminated for prevention professionals, education and socio-cultural activities. This competition aimed to change social stereotypes of homosexuality and promote dialogue and provoke reflection on the serious consequences of homophobia.

	National anti-In this program, prevention strategy for mental health including suicidality among
	sexual minorities was finally implemented in Measure 3: Prevent social isolation and
	psychological distress of Axis I: Development of prevention and postvention. It reported to
	disseminate and promote an educational tool aimed at preventing homophobic behaviors among
	youth aged 11

  [START_REF] Hatzenbuehler | Inclusive Anti-bullying Policies and Reduced Risk of Suicide Attempts in Lesbian and Gay Youth[END_REF][158][159][160][161] . Student reports of bullying based on sexual orientation were lower at schools with gay-straight alliances than those without. It is clear that GSAs attenuate adverse health outcomes, including SA 162 . Through the implementation of the three-year gay-straight alliances project in Canada, the odds of SA were reduced by more than half for LGB boys and girls163 . However, we have not found relevant French literature reports, so we suggest that the French education department could consider implementing this strategy to establish a solid, long-term protection strategy among LGB and heterosexual youth in France.In addition, some associations have established anti-homophobia policies/strategies in France, for example, Le MAG Jeunes LGBT (Mouvement d'Affirmation des Jeunes Gais, Lesbiennes, Bi et Trans) is a national association for LGBT young people aged 15 and 30, founded in Paris in 1985164 . It welcomes all youth and offers them cultural, educational and leisure activities in order to break the isolation of young people and fight against LGBT phobias.
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Data collection process

The titles and abstracts were screened independently (with another student from the same lab) as the first step. Then the efficient articles were downloaded. After reading the whole articles, the data was extracted, entered, examined and verified.

The following information was extracted in table 1: Author, publication year, country, target population, age range, study design, total sample size, sexual minority sample size, definition and proportion of SA, quality assessment (Newcastle-Ottawa scale) [START_REF] Stang | Critical evaluation of the Newcastle-Ottawa scale for the assessment of the quality of nonrandomized studies in meta-analyses[END_REF] .

L'identification de ces facteurs permettrait également de mettre en oeuvre des recommandations et de développer des outils de prévention pertinents spécifiquement auprès des pairs, des parents et/ou des professionnels, dont l'accompagnement reste essentiel en termes de facteurs de protection et de proposer des actions de prévention dans le futur.

Data synthesis

We extracted odds ratio and 95% confidence intervals of risk and protective factors from the results of multiple logistic regressions that focused on LGB participants in 12 articles.

We also divided all influencing factors into three categories according to the environmental contexts: personal environment (demographic, traumatic state, health condition, consumption of substances, psychiatric disorder, personal life), intimate environment (family/adult support, friendship) and public environment (school, internet, society).

The following information was extracted in table 2: Year of study, name of investigation, confirmed risk or protective factors with adjusted odds ratio or prevalence ratio and 95% confidence intervals, non-significant risk or protective factors with adjusted odds ratio or prevalence ratio and 95% confidence intervals, adjustment variables and main results.

Intimate environment

Family/adult support Only three studies were interested in family/adult support providing inconsistent results. Goodenow et al. found that an adult or teacher support was associated with a protective effect against SA [START_REF] Goodenow | School support groups, other school factors, and the safety of sexual minority adolescents[END_REF] . However, Mustanski and Liu did not report such association [START_REF] Mustanski | A Longitudinal Study of Predictors of Suicide Attempts Among Lesbian, Gay, Bisexual, and Transgender Youth[END_REF] . Rimes et al. have focused in four elements of support (family support, open family communication, parent involvement in school and other adult relationships), unfortunately, none of these variables showed significance in multiple regression model [START_REF] Rimes | Psychosocial Factors Associated With Suicide Attempts, Ideation, and Future Risk in Lesbian, Gay, and Bisexual Youth: The Youth Chances Study[END_REF] . In addition, not feeling accepted where one lives, doubled the risk of SA [START_REF] Rimes | Psychosocial Factors Associated With Suicide Attempts, Ideation, and Future Risk in Lesbian, Gay, and Bisexual Youth: The Youth Chances Study[END_REF] .

Friend

Friend relationship and support were analyzed in four studies. Van Heeringen et al.

found that if the relationships of LGB peers around them are not satisfactory, the SA of homosexual adolescents will be greatly increased [START_REF] Van Heeringen | Suicidal acts and ideation in homosexual and bisexual young people: a study of prevalence and risk factors[END_REF] . Less than 5 friends can also increase the risk of SA [START_REF] Rimes | Psychosocial Factors Associated With Suicide Attempts, Ideation, and Future Risk in Lesbian, Gay, and Bisexual Youth: The Youth Chances Study[END_REF] . However, two studies reported no associations with a negative reaction of same sexual orientation peers [START_REF] Rimes | Psychosocial Factors Associated With Suicide Attempts, Ideation, and Future Risk in Lesbian, Gay, and Bisexual Youth: The Youth Chances Study[END_REF] as well as friend caring [START_REF] Taliaferro | Nonsuicidal Self-Injury and Suicidality Among Sexual Minority Youth: Risk Factors and Protective Connectedness Factors[END_REF] . Social connectedness was a protective factor to prevent the SA [START_REF] Busby | Suicide risk among gender and sexual minority college students: The roles of victimization, discrimination, connectedness, and identity affirmation[END_REF] . The protective policy of peer-tutoring program didn't show any significance in Goodenow et al.'s study [START_REF] Goodenow | School support groups, other school factors, and the safety of sexual minority adolescents[END_REF] .

However, experience of abuse related to sexual orientation was not associated in one study [START_REF] Mcdermott | The social determinants of lesbian, gay, bisexual and transgender youth suicidality in England: a mixed methods study[END_REF] .

Therefore, regarding the protective factors, the most important is the anti-bullying policy. One study [START_REF] Hatzenbuehler | Inclusive Anti-bullying Policies and Reduced Risk of Suicide Attempts in Lesbian and Gay Youth[END_REF] found "this policy was associated with reduced risk for SA among lesbian and gay youths", another study 81 revealed that "anti-bullying policy significantly predicted a lower probability of single or multiple SA" in LGB adolescents.

Strength

At our knowledge, this review is the first to focus on risk and protective factors of SA in sexual minority youth. The main strength of this chapter is to summarize all associated factors on SA in LGB adolescents and contextualized into 3 different categories, finally classified as risk factors and protective factors. In addition, this literature review summarizes the risk and protective factors of SA in different countries and regions through different perspectives in epidemiology, sociology, cultural, and political beliefs across multiple disciplines. These findings can provide a strong theoretical basis for subsequent policy formulation and implementation. Risk factors associated with SA in sexual minority were summarized in gender, ethnic minorities, childhood trauma, psychiatric symptoms, and addictive behaviors.

Considering the higher prevalence in female, special attention is needed, and different prevention strategies should be developed for gays and lesbians respectively.

Chapter 2 The project of "Portraits d'adolescents"

In this chapter, we introduced the project "Portraits d'adolescents", including the context, survey and sampling method, participants, definition of measurements and main results. Then we compare LGB and heterosexual groups to find out the different proportion of demographics, family relation and supports, consumption of substances, body perception, sexual activity and mental health.

Relations

The distributions of relations shown in Appendix 3. 7.6% LGB participants reported the experience of lost parent compared with 4.8% in heterosexual group (P<0.01). We also found that more divorce or separate events had happened in LGB families than heterosexual families (44.8% vs 34.1, P<0.0001). Frequent quarrels between parents occur in families of LGB youth was more than twice in families of heterosexual youth (22.8% vs 10.8%, P<0.0001). Less proportion of LGB adolescents were living with their parents compared to heterosexual adolescents (43.2% vs 58.6%). Regarding the support factors, 41.7% of LGB adolescents had parental support compared with 63.2% heterosexual adolescents (P<0.0001), 86.3% of LGB adolescents had friend support compared with 92.7% heterosexual adolescents (P<0.0001).

79.3%

LGB adolescents reported that they have more than 5 friends in real life, whereas higher proportion of heterosexual peers (89.1%) reported the number of friends they have (P<0.0001).

Consumption of substance

Regarding the consumption of tobacco, alcohol, and cannabis in Appendix 4, we found that 73.9% of LGB adolescents were tobacco users compared with 55.5% of heterosexual adolescents (P<0.0001). The occasional use, daily use, and intensive use of tobacco in LGB group were 16.5%, 37.5% and 12.1% respectively, compared with 11.5%, 20.6%, 4.2% in heterosexual group (P<0.0001). According to alcohol consumption, more LGB participants were alcohol consumers than heterosexual participants (89.7% vs 80.6, P<0.0001). Similarly, both of regular use of alcohol and heavy drinker in LGB group were much higher than in heterosexual group (13% vs 8.9%, P<0.001; 5.4% vs 2.8%, P<0.001). Regarding cannabis consumption, there was a difference of 20% between LGB group and heterosexual group (53.9% vs 33.1%, P<0.001). And the proportion of LGB adolescents who reported using cannabis more

Quantification of effects of predictors output from the decision tree models

The 20 predictive variables from the predictive modeling were classified into 6 categories, namely, demographics, relations, personal life, mental health, consumption of substances and health condition. We input these variables, except sexual orientation, in single logistic regression models to estimate the effects of each variable on the heterosexual, the homosexual, and the bisexual subsets, respectively (Table 10).

Among the homosexual subjects, 6 protective factors were found associated with SA while another 8 risk factors found inversely associated. The top three protective factors were parental support (OR: 0.22, 95% CI [0.08-0.51]), satisfaction of health (OR: 0.32, 95% CI [0.14-0.77]), have met some internet friends in life (OR: 0.38, 95% CI [0.18-0.77]). The top three risk factors per value of odds ratio were consumption of alcohol with drugs (OR: 21.21, 95% CI [6.18-98.24]), dislike of some body parts (OR: 9.17, 95% CI [1. 87-165.97]), history of cocaine use (OR: 6.84, 95% CI [2. 23-22.11]).

Among the bisexual subjects, 5 protective factors were found associated with SA while 6 risk factors were identified. The top three protective factors were satisfaction of health (OR: 0.37, 95% CI [0.23-0.60]), talk about the health problem with mother (OR: 0.46, 95% CI [0.29-0.70]), belief that eating is pleasure (OR: 0.48, 95% CI [0.30-0.76]). Interestingly, the effect of have met some internet friends in life disappeared among the bisexual subjects. The top three risk factors per value of odds ratio were consumption of alcohol with drugs (OR: 7. 63 

Chapter 5: Prevention of suicide attempt

In this chapter, we discuss the factors we have found by using different methods and summarize the different suicide prevention policies for key populations in international, national and regional levels.

Risk and protective factors among LGB adolescents

From the literature review, we found that the risk and protective factors of SA in LGB adolescence were presented in different classifications depending on the authors 133 . It all depends on their profession (sociologist, epidemiologist, psychiatrist, psychoanalyst, etc.) and the type of research in which they participate. In our study, we have chosen the factors presented here to specifically focus on SA among LGB adolescents (Table 11).

Risk factors Demographic

Gender and ethnicity were included in the first demographic aspect, some studies revealed that lesbians have more SA risks than gay men [START_REF] Toomey | Are Developmental Assets Protective Against Suicidal Behavior? Differential Associations by Sexual Orientation[END_REF][START_REF] Rimes | Psychosocial Factors Associated With Suicide Attempts, Ideation, and Future Risk in Lesbian, Gay, and Bisexual Youth: The Youth Chances Study[END_REF][START_REF] Hatzenbuehler | Inclusive Anti-bullying Policies and Reduced Risk of Suicide Attempts in Lesbian and Gay Youth[END_REF]134 . One Norwegian study indicated that lesbian and bisexual girls are at increased risk for SA in late adolescence and early adulthood 135 . Our survey got the same result that gender is also identified as a predictive factor for SA in the decision tree model. It showed that the probability of SA in lesbians or bisexual girls is 62.69%, higher than that among gays or bisexual boys.

Considering ethnicity, we noticed in the literature that non-Caucasian and Hispanic LGB adolescents were more prone to SA than LGB adolescents from the more deprived population [START_REF] Toomey | Are Developmental Assets Protective Against Suicidal Behavior? Differential Associations by Sexual Orientation[END_REF][START_REF] Hatzenbuehler | Inclusive Anti-bullying Policies and Reduced Risk of Suicide Attempts in Lesbian and Gay Youth[END_REF] . The study of Bostwick et al. reported that among sexual minorities, compared with White youths, Asian and Black youths had lower odds of SA, whereas American Native/Pacific Islander, Latino, and Multiracial youths had higher odds. The culture values and norms associated with ethnicity could identify a buffer against sexual orientation stigma and could further protect against SA behaviors 136 . Two studies of Garofalo et al. and Toomey et al. considered Hispanic youth to have a higher SA than white youth [START_REF] Toomey | Are Developmental Assets Protective Against Suicidal Behavior? Differential Associations by Sexual Orientation[END_REF]137 . These findings were reasonable at least in the North America because subcultural and religious influences in the non-Caucasian and Hispanic communities could make such LGB adolescent difficult acceptable in their families and communities. Thus, these adolescents were even less likely to receive supports from parents, friends in schools and communities. Although it was prohibited to collect data about race, ethnicity or religious affiliation in France, our finding about support and pressure from family, community and school were consistent with such findings from literature, even those based on countries with different sociodemographic characteristics.

Homophobia harms

The second aspect includes the risk factors related to sexual orientation directly, namely, being bullied [START_REF] Duong | Associations Between Bullying and Engaging in Aggressive and Suicidal Behaviors Among Sexual Minority Youth: The Moderating Role of Connectedness[END_REF][START_REF] Goodenow | School support groups, other school factors, and the safety of sexual minority adolescents[END_REF][START_REF] Busby | Suicide risk among gender and sexual minority college students: The roles of victimization, discrimination, connectedness, and identity affirmation[END_REF][START_REF] Humphries | Suicide Attempts in Association With Traditional and Electronic Bullying Among Heterosexual and Sexual Minority U.S. High School Students[END_REF] , abuse or violence [START_REF] Rimes | Psychosocial Factors Associated With Suicide Attempts, Ideation, and Future Risk in Lesbian, Gay, and Bisexual Youth: The Youth Chances Study[END_REF][START_REF] Mcdermott | The social determinants of lesbian, gay, bisexual and transgender youth suicidality in England: a mixed methods study[END_REF] , coming out at an early age [START_REF] Rimes | Psychosocial Factors Associated With Suicide Attempts, Ideation, and Future Risk in Lesbian, Gay, and Bisexual Youth: The Youth Chances Study[END_REF] . These risk factors caused by homophobia were widely reported in most of the studies [START_REF] Plummer | The quest for modern manhood: masculine stereotypes, peer culture and the social significance of homophobia[END_REF][START_REF] Malyon | Psychotherapeutic implications of internalized homophobia in gay men[END_REF]138 . Although we didn't cover these factors in our survey, we would still emphasize the positive effect of reducing homophobia on sexual minorities in the following preventive policies.

Mental health

With the mental health issues, depression is always considered as the highest risk factor for SA in many studies [START_REF] Mustanski | A Longitudinal Study of Predictors of Suicide Attempts Among Lesbian, Gay, Bisexual, and Transgender Youth[END_REF][START_REF] Taliaferro | Nonsuicidal Self-Injury and Suicidality Among Sexual Minority Youth: Risk Factors and Protective Connectedness Factors[END_REF] , although the scales used in each study are different. In our survey, the scale ADRS was used, a well-accepted diagnostic tool for French-speaking adolescents, to assess depression among participants 139 . Along with its high sensitivity and specificity, this tool provided us precise measurement tailored to French-speaking participants, and thus improved good fidelity compared to existing studies that used tools adopted from other countries [START_REF] Revah-Levy | The Adolescent Depression Rating Scale (ADRS): a validation study[END_REF] . In addition, hopelessness [START_REF] Toomey | Are Developmental Assets Protective Against Suicidal Behavior? Differential Associations by Sexual Orientation[END_REF][START_REF] Mustanski | A Longitudinal Study of Predictors of Suicide Attempts Among Lesbian, Gay, Bisexual, and Transgender Youth[END_REF][START_REF] Van Heeringen | Suicidal acts and ideation in homosexual and bisexual young people: a study of prevalence and risk factors[END_REF] and self-harm [START_REF] Mcdermott | The social determinants of lesbian, gay, bisexual and transgender youth suicidality in England: a mixed methods study[END_REF] are also considered to be very strongly risk factors of SA in some studies. In order to reduce their strong influences and discover more new relevant factors, we have excluded them from our decision tree model.

Substance consumption

Substance consumption is a recognized risk factor for suicide among LGB adolescents, and have been reported in other studies [START_REF] Rimes | Psychosocial Factors Associated With Suicide Attempts, Ideation, and Future Risk in Lesbian, Gay, and Bisexual Youth: The Youth Chances Study[END_REF][START_REF] Turpin | Substance Use and Suicide Attempts Among Adolescent Males Who Are Members of a Sexual Minority: A Comparison of Synthesized Substance-Use Measures[END_REF] . In our research, we also found that substance consumption combined with alcohol is one of the most serious risk factors. This is consistent with the study of Shields 140 . Our survey revealed that combined substance and alcohol use should be focused on for the prevention of SA.

Protective factors

Finding strong protective factors and formulating corresponding promotion strategies is one of the main goals of the prevention of SA among minority young people.

Family

The first aspect is family relations. Parental support is considered as the most important protective factor for SA both in LGB youth and heterosexual youth. This is consistent with the study of Stone et al. who revealed that family connectedness confers the most consistent protection among all youth without regard to sexual orientation 142 . Reisner et al. pointed out that family support is a key resilience resource and the cumulative effects of protective factors such as school support and community engagement should be considered in the future [START_REF] Reisner | A compensatory model of risk and resilience applied to adolescent sexual orientation disparities in nonsuicidal self-injury and suicide attempts[END_REF] .

School

Regarding protective factors in schools, some studies have pointed out that the safety of schools is an important protective factor [START_REF] Hatzenbuehler | Inclusive Anti-bullying Policies and Reduced Risk of Suicide Attempts in Lesbian and Gay Youth[END_REF][START_REF] Goodenow | School support groups, other school factors, and the safety of sexual minority adolescents[END_REF]110 . If a school implements an anti-bullying strategy [START_REF] Hatzenbuehler | Inclusive Anti-bullying Policies and Reduced Risk of Suicide Attempts in Lesbian and Gay Youth[END_REF][START_REF] Goodenow | School support groups, other school factors, and the safety of sexual minority adolescents[END_REF] , and mobilizes teachers to support and protect sexual minorities, the schools' reputation can be enhanced in the process. At the same time, the general safety of the school environment can be further improved [START_REF] Taliaferro | Nonsuicidal Self-Injury and Suicidality Among Sexual Minority Youth: Risk Factors and Protective Connectedness Factors[END_REF] . Furthermore, Seil et al. reported that LGB adolescents who lacked a school adult connection had poorer SA outcomes than others [START_REF] Seil | Sexual Orientation, Adult Connectedness, Substance Use, and Mental Health Outcomes Among Adolescents: Findings From the 2009 New York City Youth Risk Behavior Survey[END_REF] . The adult support in school was more beneficial than school connectedness and did more to enhance the relations in the school environment for LGB adolescents considering SA. Adult support may well be a prerequisite for LGB adolescents to feel safe in school 142 . et al, which indicates that the passage of puberty is important for sexual minority youth, particularly among bisexual adolescents 143 . Considering eating, Coker et al. reported that eating disorders and suicidality are always associated health indicators and health risks for LGB youth 144 . Although we cannot infer the causal relationship between eating disorders and SA, we could conclude that eating pleasure can reduce the risk of SA. These factors all indicate that as a sexual minority group, satisfaction with their own health or whether the growth process of adolescence is smooth, or not, will have a direct impact on SA.

Suicide prevention programs in France

In France, during the past 20 years, several programs have provided detailed prevention strategies for SA among LGB youth. We listed a few important ones in the introduction.

Observatoire national du suicide (ONS)

Agnès Buzyn, former Minister of Solidarity and Health in France, has declared that prevention and promotion of mental health in the national health strategy should be the framework of health policy for the next few years. The National Suicide Observatory, created in September 2013, constitutes the expression of strong social perspective and analysis of demographic data and survey results with authors from different fields (experts, psychiatrists, researchers, associations, etc.). Its reports provide essential visibility and research on suicide and SA. From 2014 to 2020, four reports have been published every two years.

The first report was published in November 2014, depicted information systems for measuring the number of suicides and attempted suicides in France [START_REF] Pelkonen | Child and Adolescent Suicide: Epidemiology, Risk Factors, and Approaches to Prevention[END_REF] . It also provided an overview of suicide prevention actions and current research on suicide behaviors. The second report, published in February 2016, presented the data and actions for suicide prevention associations in France and addressed the issue of suicide risk and vulnerability factors 147 . It offered a panorama of regional and sub-regional work on data of suicide and attempted suicide.

The recent report in 2020 took up the issue of suicide in connection with the professional situation of individuals. The choice of this theme follows the opinion of the Economic, Social and Environmental Council on the impact of unemployment of 2016 148 .

The only report that focused on the suicide of French adolescents was the report on 2018: « Suicide : enjeux éthiques de la prévention, singularités du suicide à l'adolescence -3e promotion of the site could encourage young people to consult and submit contributions. The other was via an editing tool on the theme "Discovering your homosexuality", which aimed to improve their acceptance of orientation, and to provide the social support by accompanying the youth to cope with the possible mental health problems around them. This project caters well to the protective nature of the support from adults outside of school for sexual minorities. As someone's research results show, adult support outside of school is a crucial protective factor for sexual minorities to commit suicide, so it can be called one of the protective measures worth promoting.

School, family and virtual reality

School and family have been running through the whole thesis, which also constitute almost the entire life of young students. In addition, the role of the virtual world has been highlighted among young people in the new era. Therefore, we would like to discuss the implementation of preventive measures according to these three aspects in the latter part.

The role of School

The stress of the sexual minority youth is made up of three basic elements: Bullying caused by homophobia, the subsequent impact of being bullied, and the negative society attitudes [START_REF] Humphries | Suicide Attempts in Association With Traditional and Electronic Bullying Among Heterosexual and Sexual Minority U.S. High School Students[END_REF] . The impact of homophobia persists beyond each event and could be cumulative and the stress caused by homophobic bullying can further lead to suicidal behavior.

Many

LGB school students were affected by homophobia, which is a confirmed risk factor for SA [START_REF] Plummer | The quest for modern manhood: masculine stereotypes, peer culture and the social significance of homophobia[END_REF] . The results of the school climate and victimization survey by la direction de l'évaluation, de la prospective et de la performance (DEPP) in December 2018 indicate that 3.9% of high school students reported being victims of homophobic insults 156 . This homophobic violence has taken hold in the daily life of the classes and few students dare to talk about it. The educational institution must therefore take a lucid look at this situation and fight against the isolation of the students, which is reinforced by the difficulty of finding support in the inner circle. Ministry of education has clearly stated that school should provide of a protective environment for all students. The appropriation of democratic and republican values, the sharing of a culture of equality and understanding of others make it possible to fight violence and discrimination, particularly LGB phobic, which could further decrease the mental health problems including SA among LGB students in school.

The role of virtual world

Online communication is a trendy hotspot among young people. In particular, our survey and research found that young sexual minorities prefer to meet new friends online and to meet them in reality. Therefore, preventing suicide through the Internet is a valid option for LGBT adolescents.

The Trevor Project: Suicide prevention for LGBT youth

The National Survey on LGBTQ Youth Mental Health 2019 of the Trevor project reported that 39% of LGB youth seriously considered SA in the past twelve months, 87% of

LGB youth said it was important to reach out to a crisis intervention organization that focuses on LGB youth and 98% said a safe space social networking site for LGB youth would be valuable 168 and TrevorSpace (an online social network for LGBTQ youth aged 13-24, along with their friends and allies). TrevorSpace is commonly used to receive or give advice and to make friends who have had similar experiences. Youth can create personal profiles and connect with other young people internationally, as well as find resources within their communities. It is monitored by project-appointed administrators to ensure all content meets regulations and is not hateful. Members over 18 cannot send private messages to members under 18.

However, one study of Trevor Space users, via an online survey to examine suicidal and help-seeking behaviors among LGBTQ individuals revealed that, a large proportion of the participants who reported suicidal ideation or behavior, did not seek help (73.1% of gay men, 33.3% of bisexual men, 42.9% of bisexual women, 14.3% of lesbian women, 41.2% of queer individuals) when they considered SA 170 . Among those who sought support, reaching out to a friend was the most common opinion for those identifying as LGBT. This finding underscores the need to examine the effectiveness of specific sources of help and the impact of exposure to social connectedness.

A com campaign "without concrete measures"

Recently, posters of the latest campaign against discrimination and violence suffered by

LGBT + people have been displayed in public spaces in France 171 . You can see people smiling and hugging a gay, lesbian or trans loved one. The campaign is carried out by Public Health France, and aims to promote better acceptance of sexual minorities within society. However, this action has also caused a lot of controversy on the Internet. Among the comments that come up most often are those that, deplore the lack of visibility of LGBT + people. Indeed, when we look at the various posters created for the campaign "Faced with intolerance, it's up to us to make a difference", one aspect is obvious: all LGBT + people have their backs while cis and straight people show their faces. "The idea was to get loved ones to show their support and say so. That's why they are the ones we see in the center of the posters. It was really to shine a spotlight on the fact that we all have a role to play. " It is for this reason that Public Health France has chosen to entourage LGBT + people to be in the foreground.

Strategies

Based on the risk and protective factors we have discovered, as well as the analysis of various existing suicide prevention projects, we will propose the following suicide prevention strategies for the French health and education departments: 1. To reduce the subsequent impact of homophobia and school bullying: we suggest that based on the cooperation between the school and the health department, a psychological counseling department should be established in the school to increase the psychological support available to teachers, for LGB students, and establish a mutual assistance group between students to detect discrimination as soon as possible. When homophobia and bullying incidents could be detected and intervened early, it helps to ensure a safe school environment. Suicide is a complex issue, and as is always the case with complex issues, there's unlikely to be a "one size fits all" solution that can work for all groups and populations. It is suggested that the presence of a gay-straight alliance in schools reduces the risk of suicide for all students, including both LGBTQ and heterosexual youth.

Increase the supportive role of family members:

Led by the education system, in line with the policies of the health administrative department, the aim is to increase communication with the parents of sexual minority students, to strengthen education of family members, and deepen the knowledge of coming out, sexual orientation and gender identity. A future aim is to set up mutual aid associations for parents of sexual minority children, in order to increase the opportunities for these family members to communicate and learn from each other. For LGB youth who have unsupportive 

Appendices Appendix 1 Search strategy terms

Search strategy

PubMed ("suicide"[MeSH Terms] AND (adolescent[Title/Abstract] OR youth[Title/Abstract] OR young people[Title/Abstract] OR teenager[Title/Abstract])) AND (LGB[Title/Abstract] OR gay[Title/Abstract] OR lesbian[Title/Abstract] OR homosexual[Title/Abstract] OR sexual minority[Title/Abstract] OR sexual orientation[Title/Abstract]) AND (("1998/01/01"[PDAT] : "2021/02/28"[PDAT]) AND "humans"[MeSH Terms] NOT ("meta-analysis"[Publication Type] OR "meta-analysis as topic"[MeSH Terms] OR "metaanalysis"[All Fields]) NOT ("systematic review"[Publication Type] OR "systematic reviews as topic"[MeSH Terms] OR "systematic review"[All Fields]) NOT ("qualitative research"[MeSH Terms] OR ("qualitative"[All Fields] AND "research"[All Fields]) OR "qualitative research"[All Fields] OR ("qualitative"[All Fields] AND "study"[All Fields]) OR "qualitative study"[All Fields]))

Web of science TS = suicide AND TS= (adolescent OR youth ) AND TS=(LGB OR homosexual )

PsycInfo

Suicide AND (adolescent OR youth) AND (LGB OR homosexual) Cochrane Library Suicide AND (adolescent OR youth) AND (LGB OR homosexual OR sexual minority OR sexual orientation)

Survey on Adolescence process

his multicentre survey is devised for teenagers aged 13 to 18 in Hautes-Alpes, Poitou-Charentes and Val-de-Marne. Its success depends on you. The questionnaire you have agreed to fill out is confidential and anonymous. You can therefore answer it with confidence. However, it is important for your answers to be honest to produce reliable results. This questionnaire is not designed to find out what you know or judge you. It will be used to understand teenagers better in general by collecting new data to improve the help they are given if there are problems and to prevent problems more efficiently. 

Agree / disagree

Here are some phrases that teenagers have said. Read each of them and choose "true" if this is what you experience, or "false" if this is not the case. (Only one answer possible per line) Never Rarely Quite often Very often